Environmental Science:  Unit 1 Environment Earth

Comprehensive Curriculum
Concept Correlation

Unit 1:  Environment Earth

Time Frame:  Regular Schedule – 6 weeks; Block Schedule – 3 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Changes in the atmosphere, lithosphere, and hydrosphere impact living organisms in the environment.

· Biogeochemical cycles and processes and theories are associated with major changes in the Earth’s surface.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
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	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Comprehension

SE 1

Analysis

SE 6

Application

SE 7

Application

ESS 2

Comprehension

ESS 8

Analysis

ESS 9

Analysis

ESS 12

Comprehension

ESS 13

Application

ESS 15

Analysis

ESS 20

Application

ESS 21

Knowledge

SI 2

Analysis

SI 3

Application

SI 4

Comprehension

SI 6

Application

SI 7

Analysis

SI 8

Evaluation

SI 9

Evaluation

SI 11

Comprehension

SI 12

Reflections



	Concept 1:  Introduction to Earth Systems

1. Can students explain and provide examples of how investigations can be observation, description, literature survey, classification, or experimentation?

2. Can students employ science lab safety procedures/ techniques?

3. Can students locate and effectively utilize emergency safety equipment?
4. Can students identify Earth’s five interconnected spheres and explain the importance of selected components?
	*Pre Course Survey:  What’s Your Environmental IQ?

GQ 1

	SE  6, 12, 19, 26
	

	
	* Activity 1:  Opening Safety Activity

GQ 2, 3

	SI  10
	

	
	*Activity 2:  Earth Systems

GQ 4

	SI  7; SE 1
	

	
	*Activity 3:  The Biosphere

GQ 1, 4

	SI  2, 4, 6, 7; SE 1, 6
	

	Concept 2:  Changes in the Environment

5. Can students describe the processes that alter Earth’s surface environment and identify the impact of selected processes?

6. Can students apply the concept of systems as it applies to environmental studies?

7. Can students apply concept knowledge of biosphere structure and interaction?
	*Activity 4:  Surface Changes and the Environment

GQ 5, 6
	SI  6, 7, 9, 11, 12; SE 6; ESS 12
	

	
	*Activity 5:  Changes in the Weather

GQ 5, 6
	SI  6, 7; ESS 8, 9
	

	
	*Activity 6:  Change Closer to Home

GQ 6, 7
	SI  3, 4, 7, 9; SE 6; ESS 20
	

	Concept 3:  Earth Cycles

8. Can students relate the roles of the oxygen, carbon, and phosphorus cycles to the existence/ survival of the Earth’s life forms?

9. Can students discuss the stages of the hydrologic cycle and relate them to energy release/absorption and with regard to the introduction and filtering of pollutants?

10. Can students relate geologic processes to the development of photosynthesis and discuss the use of fossils and radioactive isotopes in studying the history of Earth’s atmosphere?


	*Activity 7:  Biogeochemical and Hydrologic Cycles

GQ 8, 9
	SI 6; SE 7; ESS 2, 13, 15
	

	
	*Activity 8:  Evidence of Atmospheric Oxygen

GQ 8, 9, 10
	SI 6, 8; SE 6; ESS 21
	

	
	* Activity 9:  Establishing a Compost Bin 
GQ 5, 8,  9
	SI   1, 2, 3, 4, 5, 6, 7, 9, 10, 12; SE 5, 8, 9
	


Unit 1 Concept 1:  Introduction to Earth Systems

GLEs 
*Bolded GLEs must be assessed in this unit

	SE 1
	Describe the abiotic and biotic factors that distinguish Earth’s major ecological systems (SE-H-A1) (Comprehension)

	SE 6
	Analyze the consequences of changes in selected divisions of the biosphere (e.g., ozone depletion, global warming, acid rain) (SE-H-A5) (SE-H-A7)

(Analysis)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)


	Purpose/Guiding Questions:

· Can students explain and provide examples of how investigations can be observation, description, literature survey, classification, or experimentation?

· Can students employ science lab safety procedures/ techniques?

· Can students locate and effectively utilize emergency safety equipment?

· Can students identify Earth’s five interconnected spheres and explain the importance of selected components?


	Key Concepts/Vocabulary:

· Lab safety

· Scientific Method/Experimental design

· Lab equipment

· Biotic, abiotic
· Biosphere, geosphere, atmosphere, hydrosphere, cryosphere

	Assessment Ideas:

· Test on Safety Symbols
Activity-Specific Assessments:

· Pre Course Survey
· Activity 1 Safety 

· Activity 2
	Resources:

· Internet




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: Activity 1, 2, and 3 (A or B)
**Optional Activities: Pre-course Survey

Pre-Course Survey:  What’s Your Environmental IQ?   (SE  GLE: 6, 12, 19, 26)
Materials List: 

per teacher - survey answers (one copy per instructor) 

per student -Louisiana Roper ASW Study of Environmental Attitudes and Knowledge Survey 

 As an introductory activity, download, print, and distribute copies of the Louisiana Roper ASW Study of Environmental Attitudes and Knowledge Survey 2002. The survey, available at http://dnr.louisiana.gov/enviroquiz1.ssi, is based upon the Roper 1997 National Survey. (Answers are available at http://dnr.louisiana.gov/enviroquiz2.ssi.) 
Although the results are not current, the content is still relevant; therefore, this survey remains a good general introduction to the course and also as a “pre-test’ of both concept knowledge and attitudes. In addition, class review and discussion of the survey will provide the student and the teacher with a “snapshot” of the state of environmental literacy in his/her classroom. While student knowledge and interest will determine the direction of class discussion, guide the discussion to ensure inclusion of the effects of pollutants on local populations; the interrelationships of clean water, land, and air to success of organisms in given populations; local actions (such as wetlands protection) on the global environment; and consequences of changes in selected divisions of the biosphere (such as global climate change or acid rain). 
Student assessment should be based upon participation in the survey, class discussion, and accuracy of essay questions in which students discuss effects of pollutants on local populations, interrelationships of clean water, land, and air in given populations, local actions and their affect on the global environment, global climate change, and topics generated during class discussion. Students could then administer the survey to the entire school or to their families and analyze the data they collect. Questions from the survey could also be incorporated into tests throughout the curriculum and the “pre-test” could become a course “post-test” as well.


Activity 1: Opening Safety Activity (SI 10)
Materials List:  

per group - several markers or colored pencils, one sheet poster board or newsprint

per student - class established safety guidelines/contract 
It is essential that a lab safety unit be included in class activities early in the course and prior to students engaging in hand-on activities, including demonstrations. 

While most textbooks and teacher resources include materials that review/reinforce lab safety precautions and procedures, the location and use of available emergency safety devices and their effective use should also be included. To be assured that the lab situation conforms to local, state, and federally mandated lab safety standards, the teacher might refer to one of the several National Science Teachers Association (NSTA) materials including Investigating Safely: A Guide for High School Teachers (NSTA Press: Julianna Texley, Terry Kiran, and John Summers, 2004) or the NSTA Science Class-High School Edition e-newsletter for June 2003 (Theme: Safety and the Science Classroom) at http://science.nsta.org/enewsletter/2003-06/member_high.htm.
An exercise in which students (working in small groups) develop creative visuals to illustrate safety rules is recommended. The visuals could be posted around the classroom.

Students and parents should sign a safety contract (samples can be found in the teacher resources for most texts and in resources listed at the end of this unit). 

Prior to initial lab work, administer a lab safety test which includes a description of an experiment for which students will identify safety issues and indicate the appropriate safety measures/tools to be utilized. In addition, questions relating to relevant safety issues should be included on tests and in pre-lab discussions throughout the year. 

Please note: Mercury thermometers are “banned” from schools and learning programs. If mercury thermometers are in your classroom they should not be used and should be disposed of properly

Activity 2: Introduction to Earth Systems and to Note Taking (CC Activity 3)
(SI GLE: 7; SE GLE: 1) 

 Materials List:  

Part A:  

per teacher - Split-Page Notetaking Teacher Sample BLM, transparency of the Split-Page Notetaking Sample BLM 

per student - three-ring binder or spiral bound notebook, copy of Split-Page Notetaking Sample BLM  

Part B:  apple (one per class), knife (to be used by the instructor), paper towels (for clean-up) 

per group - poster boards or bulletin board paper, assorted markers, PowerPoint™ access, overhead transparencies or individual copies of each group’s notes.

Part A: Note taking skills  

The process of taking notes provides students with a permanent record of information covered and encourages active participation during presentations and readings. Notetaking and reviewing of notes is conducive to long-term memory storage and to the recall of information. However, many students lack the skills for taking and utilizing effective notes. The split-page notetaking strategy (view literacy strategy descriptions) is an effective strategy and is easy to learn. Prior to having students complete a note-taking practice exercise on Earth Systems Science, use the Split-Page Notetaking Sample BLM to prepare an overhead transparency or computer graphic of that document. Begin instruction of split-page notetaking by explaining the value of taking notes in this format by saying it logically organizes information and ideas from multiple sources: it helps separate big ideas from supporting details, it promotes active reading and listening, and it allows inductive and deductive prompting for rehearsing and remembering the information. Then, provide students with a blank copy of the Split-Page Notetaking Sample BLM. Announce that they are to take split-page notes on the topic “split-page notetaking”. Using the “Split-Page Notetaking Teacher Sample BLM and the Literacy Strategy Descriptions (view literacy strategy descriptions) as guides, present a brief lecture of the first few steps of this split-page note taking process. After they have practiced the procedure, students should compare notes with a partner. To provide clarification, answer any questions that might arise. Present the last steps of the material while students attempt to take split-page notes on their own. Again, have students compare their notes and elicit questions/discussion of the note-taking process. 

Throughout the course, guide students as they take split-page notes and increase their effectiveness with this technique. Guided practice time is the best way to ensure students learn and take full advantage of the note taking system.  Activity assessments should include information that students record in their split-page notes. In this way, they will see the connection between taking notes in this format and their achievement on quizzes and tests. 

Part B: Introduction to Earth Systems Science

To provide them with an introductory overview of the course (and with an opportunity for guided split-page notetaking), introduce students to Earth Systems Science. Earth Systems Science focuses upon interactions among the Earth’s five interconnected spheres: (1) the biosphere (living systems, fossils, and fossil fuels), (2) the geosphere (plate tectonics, volcanoes, earthquakes, and “solid” earth), (3) the atmosphere (air, climate, and weather), (4) the hydrosphere (the water cycle and water in all its liquid forms), and (5) the cryosphere (ice, glaciers, and ice ages). Note: Earth System resources for teachers are included in the Resources at the end of this unit.                                                                               
Choose one of the following:
Use Earth: The Apple of our Eye (http://www.accessexcellence.org/AE/AEPC/WWC/1991/earth.html ) exercise as a demonstration to model concepts discussed in this activity. Variations of this exercise are available in some teacher resources and on the World Wide Web, including an online presentation, “The Apple as Planet Earth” at www.farmland.org/news/audiovideo/AVArchive.asp#  (the link is in the right-hand column).  
Earth: The Apple of Our Eye

http://www.populationeducation.org/media/upload/appleint.pdf 

Assign each student to read and take split-page notes related to one of the five spheres. Most text materials provide this information as does Earth Systems http://facstaff.gpc.edu/~pgore/Earth&Space/GPS/Earth-systems.html. Afterward, students should compare notes with other students who have been assigned the same topic and should develop a common notebook entry. (To provide clarification and ensure accuracy, confer with each group and answer any questions that might arise.) In addition, each group should create posters or murals that visually represent their assigned sphere and then use their notes and visuals to peer-teach the class. (Group split-page notes could be copied and distributed to classmates or be provided for them to copy via PowerPoint™ access or overhead transparencies.)

Activity 3A:  The Biosphere –Biotic or Abiotic? (SI GLEs 2, 4, 6, 7: SE GLE: 1) (CC Activity 4)
Materials List:  

per student - science learning log, plastic bag, Biospheres activity instructions and worksheets 

per group - gallon-sized jar, small plants, small fish (if selected), measuring cup, ruler, hand trowel, soil (quantity will vary); per class -florescent light source, 2 aquarium-sized fish nets, buckets, sponges, soap, sealing tape, permanent markers, cameras and/or colored pencils, and sketch pads

Hydroponics Exercise - (these materials are generally available from hydroponics suppliers or nurseries) per group - polycrystals (to fill growth/viewing container), rockwool (six ½-inch cubes per group), 3 peanut and 3 mung bean seedlings per group (seedlings of other fast germinating plants can be substituted), plant nutrient solution (to hydrate polycrystals), a commercial viewing tank is suggested (however, a small goldfish-type fish bowl should suffice)

Introduce the topic of science learning logs (view literacy strategy descriptions) as a means of communication. Science learning logs are notebooks in which students record ideas, questions, reactions, hypotheses, new understandings, and reflections. Documenting ideas in a log about content being studied forces students to “put into words” what they know or do not know. This process offers a reflection of understanding that can lead to further study and alternative learning paths. It combines writing and reading with content learning. Invite students to personalize their log covers with their names and illustrations. As they complete entries, encourage students to express themselves through a variety of techniques, including prose, poetry, sketches, leaf rubbings, and photos. Science learning logs and nature journal resources (available in bookstores, libraries, and via the internet), provide examples of writing cues and suggested techniques to enhance student communication skills. 

Take students on a nature walk on the school grounds. While on the walk, have them collect samples (storing these in plastic bags) and classify each of the items as living or nonliving within their science learning logs. They should suggest criteria for classifying components of the environment as living or non-living as well. Upon return to the class, record the list on the chalkboard or a transparency. A class discussion categorizing all the components observed as biotic or abiotic should follow. Be sure that students comprehend that a scientific investigation can be observational, descriptive, and even conducted through a literature search and does not always have to be experimental in nature.

Using the nature walk discussion as a lead-in, have students infer how changes in a component of the environment might affect the organisms in the environment. Follow up by having students work in cooperative lab groups to complete the Access Excellence lesson Biospheres at http://www.accessexcellence.org/AE/AEC/AEF/1995/kobayashi_biospheres.html.

This lesson includes hands-on activities, modeling, inquiry skills, cooperative learning, and concept reinforcement. In this lesson, students, acting as aliens from a distant planet, investigate the biosphere of the Blue Planet and create models of its biosphere (in gallon-size jars), collect data from the jars over a period of about five weeks, and report on their findings. As alien exobiologists, they will determine the type of ecosystem that will be the most successful on their long 5 week journey home, and select the type (and number) of organisms able to survive in such limited living space and resources. For about five weeks, they take observations (multiple times per week), and create colorful sketches or take photographs which they eventually put together into a report. This group report should include written observations, the sketches or photos, analysis of group findings, and discussion of biogeochemical cycles (as they relate to the biosphere). Peer (and teacher) evaluation of each group member’s contributions should be part of the project overall evaluation as well. 

Note: To complete the hydroponics exercise, some materials such as rockwool and polycrystals, that are not generally found in the classroom, may need to be obtained\ordered in advance. (Polycrystals can absorb over 200 times their weight in water and will expand when hydrated. Rockwool is spun basalt and is a lightweight medium in which to grow plants.) 

Careers associated with gardening/agriculture should be introduced here, especially those related to Louisiana crops in general and local crops in particular. Utilize individuals from the community, if applicable; local Cooperative Extension specialists can also serve as a valuable resource for this information. Discussion and readings associated with hydroponics and “organic” gardening could be introduced at this time as well. 

Activity 3B:  The Biosphere –Biotic or Abiotic? (SI GLEs 2, 4, 6, 7: SE GLE: 1) (CC Activity 4) (Teacher-Made Activity)   
Life Carousel – Collect pictures of objects and place around room.  In groups, students should suggest criteria for classifying items as abiotic and/or biotic.  Have students rotate through pictures classifying each as biotic or abiotic and explaining why they chose that notation. -- This works well as a replacement for nature walk when the weather is horrible.
Bottle Biology [ http://www.bottlebiology.org/investigations/terraqua_main.html  ] -- This is a good replacement for Biospheres & Hydroponics activity.

Unit 1 Concept 2:  Changes in the Environment

GLEs

*Bolded GLEs must be assessed in this unit

	SE 6
	Analyze the consequences of changes in selected divisions of the biosphere (e.g., ozone depletion, global warming, acid rain) (SE-H-A5) (SE-H-A7) (Analysis))

	SI 3
	Plan and record step-by-step procedures for a valid investigation, select equipment and materials, and identify variables and controls (SI-H-A2) (Analysis)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 11
	Evaluate selected theories based on supporting scientific evidence (SI-H-B1) (Evaluation)

	SI 12
	Cite evidence that scientific investigations are conducted for many different reasons (SI-H-B2) (Comprehension)

	ESS 8 
	Explain why weather only occurs in the tropospheric layer of Earth's atmosphere (ESS-H-A5) (Comprehension)

	ESS 9
	Compare the structure, composition, and function of the layers of Earth’s atmosphere (ESS-H-A6) (Analysis)

	ESS 12
	Relate lithospheric plate movement to the occurrences of earthquakes, volcanoes, mid-ocean ridge systems, and off shore trenches found on Earth (ESS-H-A7) (Analysis)

	ESS 20
	Determine the chronological order of the five most recent major lobes of the Mississippi River delta in Louisiana (ESS-H-C3) (Analysis)


	Purpose/Guiding Questions:

· Can students identify Earth’s five interconnected spheres and explain the importance of selected components?

· Students can describe the processes that alter Earth’s surface environment and identify the impact of selected processes.

· Students can apply the concept of systems as it applies to environmental studies.
· Can students apply concept knowledge of biosphere structure and interaction?


	Key Concepts/Vocabulary:

· geosphere, biosphere, hydrosphere, lithosphere, stratosphere, troposphere,  atmosphere, cryosphere 
· hurricane, earthquake, mudslide, floods, weathering, fires, volcanoes, glaciers, erosion  

	Assessment Ideas:

· Written Test

Activity-Specific Assessments:

· None

	Resources:

· Internet

· videos



Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 4, 5, and 6 

**Optional Activities: None

Activity 4:  Surface Changes and the Environment (SI GLEs: 6, 7, 9, 11, 12; SE GLE: 6; ESS GLE: 12) (CC Activity 5)
Materials List:  

per group - RAFT writing assignment, Internet-accessible computer for NASA exercise or The Earth: Work in Progress video, and individual copies of The Earth: Work in Progress Lesson 1 Activity: Natural Disaster Lists background and activity sheets

Use appropriate teacher-selected reading materials including Earth and Environmental Science text readings and an introductory discussion to introduce relationships of geologic surface changes and the biotic environment. Exercises are offered for classes with and those without multiple internet-accessible computers. Aspects of both exercises are conducive to the use of RAFT writing strategies (view literacy strategy descriptions). RAFT is an acronym that stands for R- role of the writer, A-audience to whom or what the RAFT is being written, F-the form the writing will take, T- the topic focus of the writing. This strategy gives students the freedom to project themselves into unique, complex roles and to look at content from unique perspectives.  RAFT writing has been used to explain certain processes, describe a point of view, envision a potential job assignment, or solve a problem. It’s the kind of writing that when crafted appropriately is creative and informative. The NSTA Science Teacher article, “Becoming Environmentally Literate Citizens” by Susan Groenke and Randall Puckett (November 2006) serves as a good RAFT writing resource and background information for teachers and includes an assessment rubric as well.   (Archived copies of this article are available to NSTA members via the NSTA website.)

Introduce students to the assignment, by telling them that they will be analyzing an open-ended, real-world problem by using this basic problem-based learning format: 

1. Determine whether a problem exists. 
2. Create an exact statement of the problem.

3. Identify the information needed to understand the problem. 

4. Identify resources to be used to gather information.

5. Generate possible solutions. 

6. Analyze the solutions and determine a feasible plan of action/recommendation. 

Discuss each of the steps and have students record them within their notebooks. Divide students into small, heterogeneous groups and distribute the appropriate RAFT writing assignment to each (refer to the samples below). Then, familiarize students with the issue(s) to be considered and inform them that you will provide academic (and behavioral) support but that they must make the decisions within their groups.
For classes with access to computers with Internet access, utilize the NASA Classroom of the Future-Exploring the Environment module, Volcanoes, www.cotf.edu/ete/modules/volcanoes/volcano.html  and the RAFT writing assignment on the next page.

	Living with Volcanoes---RAFT Writing Assignment

	Role: team of science experts                                                                                               

	Audience: appropriate ( local and national) government agencies                                        

	Format:   a risk analysis/ recommendation report 

	Task:                                                                                                                                                 Situation 1. Determine whether to build a new high school in the shadow of Mt. Rainier.
Situation 2. Determine what the prospects are for the population near Kilauea.
Situation 3. Determine what should be done in the Portland area when Mt. Hood starts acting like Mt. St. Helens (sputtering/pre-eruption activities).  
Situation 4.  Determine if we are facing an eruption in Yellowstone as devastating as a nuclear attack.                                                               


For classes without computers or Internet access, have students view the Louisiana Public Broadcasting’s (LPB) EnviroTacklebox™ video, The Earth: Work in Progress, available via LPB Cyberchannel. Ask your school principal for access information. Note: Some teachers and/or school libraries may have individual copies of this video.  Next, students should complete The Earth: Work in Progress Lesson 1 Activity: Natural Disaster Lists (www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module4/4natln1.htm). When assigning student groups specific natural disasters, include examples such as earthquakes, volcanoes, hurricanes, floods, glaciers, and erosion of Louisiana’s coastline. Other relevant EnviroTacklebox™ programs/lessons are listed in the resources for this unit. If utilizing the EnviroTacklebox™ exercise, the RAFT writing assignment will look like.

	Disaster  Preparedness -- RAFT Writing Assignment

	Role: Science writer                                                                                                                        

	Audience: General public                                                                                                             

	Format: “Disaster Preparedness and Information Booklet”                                                                  

	Task: Inform the general public of past natural disasters (specific to your assigned topic) and describe current precautions that are taken (or are recommended) in event of reoccurrence of the disaster.


After generating their solutions, students should present the RAFT products to their classmates.

Activity 5:  Change in the Weather (SI GLEs:  6, 7; ESS GLEs: 8, 9) (CC Activity 6)
Material List:  per student - hurricane tracking map, hurricane tracking data

As part of their Earth systems studies, instruct students to read text material and conduct research of written and electronic resources to investigate the structure, composition, and functions of Earth’s atmosphere in order to explain why weather only occurs in the tropospheric layers.
 Use current or archived storm information to teach students to track hurricanes. Incorporate discussion of hurricane escape routes and hurricane preparedness needs into the class discussion as well.  Have students read and discuss one or more of the numerous articles that have been published since Hurricanes Katrina and Rita. Include articles about wetlands values, loss, and restoration projects and/or articles about the interrelationships between human habitats and the coastal environment. Sources of some articles are listed in the Resource section of this Unit.

Hurricane tracking data are available at National Weather Service National Hurricane Center (www.nhc.noaa.gov).  Hurricane tracking maps are usually available at no cost from local merchants, or a copy can be downloaded from www.nhc.noaa.gov. Archived information on storms and interactive maps may be found using www.teachersfirst.com .
In addition to serving as a resource about current weather conditions, several websites provide excellent information on selecting meteorology as a career. Students can learn what courses to take in high school, appropriate amateur pursuits, and the various types of professional positions within the field by visiting www.ametsoc.org/careercenter/careers.html#meteorologistscareer 

www.black-collegian.com/career/career-reports/meteorology2006-2nd.shtml  www.theweatherchannelkids.com/weather_ed/careers_in_meteorology     

Activity 6:  Change Closer to Home (SI GLEs: 3, 4, 7, 9; SE GLE: 6; ESS GLE:  20) (CC Activity 7)
Materials List:  

per student - Experimental Design Diagram BLM, Investigation Analysis Format BLM 

per group - water source container (such as a large watering can, bucket, or hose), stream table or plastic plant tray, sand (enough to fill stream tables within a few cm. of its upper surface) 

per class - one transparency per class and/or one diagram per group of images of recent lobes of the Mississippi River ( One source of the images is the New Orleans, a Natural History website referenced at the end of this activity.)

Prior to beginning the inquiry investigation, have students identify and discuss safety guidelines and concerns that they should follow in this activity.  They will be simulating river changes using a stream tray set-up.

Coastal Louisiana is an area of continued surface change. In one way or another, an ancestral river to the current Mississippi system has been draining the changing continent for the past 7500-8000 years. As the river changed its path, new deltaic lobes formed over time as sediments were deposited as the river made its way to the ocean. 

Students may be familiar with what happens when a garden hose is left on a surface and then turned on at full force. It will wiggle and squirt in a changing pattern first one way and then another (to simulate river meandering). Using stream tables or plastic plant trays containing sand and a water source, have students (working in cooperative groups) set up a river system in which they will design and conduct an inquiry investigation simulating river changes. Teacher Note: It will be necessary to slightly elevate the stream tables relative to the water source to establish a flow pattern.

1. Provide instruction with regard to use of the stream model and have students identify and discuss safety/behavioral guidelines.

2. After setting up their stream table, have each group allow water to flow over the model for at least five minutes (allow sufficient time for features such as meanders, channels, and deltaic lobes to develop). This should be considered “Trial One” and each group should prepare a labeled illustration (on a paper labeled “group data sheet”) for later comparison. 

3. Each group  will develop an inquiry investigation in which they will alter some aspect of the model (for example, new position of the water source, change in the angle of elevation, additional sediment in the flowing water, an increase in flow of river water). After receiving teacher approval for the adjustment, distribute and have each student complete an Experimental Design Diagram BLM—identifying and recording the hypothesis, variables and controls, step-by-step procedures, and safety guidelines needed for their investigation.

4. Have student groups run two trials incorporating their adjustment. They should label these “Trials Two” and “Trial Three” and a labeled illustration should be prepared after each trial (and will serve as data). 

5. Students are to then analyze their illustrations and relate their observations to the Mississippi River. 

6. One of the student systems should be selected for class discussion, and students from the other groups should be asked to establish a sequence or order by age for the features they are observing. Students must defend their answers with evidence observed while working with their own systems. Providing an image of the recent lobes of the Mississippi River, the teacher will ask the students how they would sequence the lobes in the system. What evidence would they want to look for? What information would they need? Conclude with an introduction to the developing Atchafalaya Delta and the attempts to manage the Mississippi River through levees, spillways, the Old River Control Structure, and the proposed diversion projects.

7. Issue copies of the Investigation Analysis Format BLM. Each student should complete and submit this form and the completed experiment report. 

The DVD, New Orleans, a Natural History by Walter Williams, would be an excellent resource for this activity. It is available as a streaming video at www.NewOrleansHistory.net . A natural history of the development of the Mississippi River Delta and the evolution of the lobes at the mouth of the river is available at http://www.loyno.edu/lucec/mrddocs/11.doc. 

Unit 1 Concept 3:  Earth Cycles

GLEs

*Bolded GLEs must be assessed in this unit

	SE 6
	Analyze the consequences of changes in selected divisions of the biosphere (e.g., ozone depletion, global warming, acid rain) (SE-H-A5) (SE-H-A7) (Analysis)

	SE 7
	Illustrate the flow of carbon, water, oxygen, nitrogen, and phosphorus through an ecosystem (SE-H-A6) (LS-H-D1) (Application)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 8
	Give an example of how new scientific data can cause an existing scientific explanation to be supported, revised, or rejected (SI-H-A5) (Analysis)

	ESS 2
	Trace the flow of heat energy through the processes in the water cycle (ESS-H-A1 (Application)

	ESS 13
	Explain how stable elements and atoms are recycled during natural geologic processes (ESS-H-B1) (Comprehension)

	ESS 15
	Identify the sun-driven processes that move substances at or near Earth’s surface (ESS-H-B2) (Application)

	ESS 21
	Use fossil records to explain changes in the concentration of atmospheric oxygen over time (ESS-H-C4) (Application)


	Purpose/Guiding Questions:

· Students can relate the roles of the oxygen, carbon, and phosphorus cycles to the existence/ survival of the Earth’s life forms.

· Students can discuss the stages of the hydrologic cycle and relate them to energy release/absorption and with regard to the introduction and filtering of pollutants.

· Students can relate geologic processes to the development of photosynthesis and discuss the use of fossils and radioactive isotopes in studying the history of Earth’s atmosphere.


	Key Concepts/Vocabulary:

· Infiltration, transpiration, condensation, precipitation, ground water, evaporation, surface runoff, stream flow, decomposition, respiration, combustion, erosion, photosynthesis, respiration, dissolved, ozone, sediments, nitrogen fixing bacteria, nitrates, nitrification, assimilation  
· Latitude, longitude, prime meridian, International dateline 
· isotopes

	Assessment Ideas:

· Test
Activity-Specific Assessments:

	Resources:

· Internet
· Videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 7, 8, and 9
**Optional Activities: None

 Activity 7: Biogeochemical and Hydrologic Cycles (CC Activity 8)  

(SI GLE: 6; SE GLE: 7; ESS GLEs: 2, 13, 15)

Materials List:  

per group - several small potted plants and covered jars, aquaria or plastic bags to use as terrariums (one/plant) 

per class - art supplies for visual displays or PowerPoint™ access, overhead transparencies or slides of the water cycle 

Use appropriate teacher-selected reading materials including Earth Science and Environmental Science text readings to introduce the topic. After participating in an introductory discussion, students will complete two exercises to demonstrate the hydrologic, oxygen, carbon, nitrogen, and phosphorus cycles. (The exercises below also offer an opportunity for reinforcement of the five interconnected Earth spheres.)

Oxygen, Carbon, Nitrogen, Phosphorus Cycles
For oxygen, carbon, nitrogen, and phosphorus cycles, students will work in small groups to produce presentations that should include visual displays, such as pictures, models, or a multimedia presentation to represent the cycles.  Assign a different cycle to each collaborative group of students. With large classes, assign each cycle to two groups. Inform those assigned the carbon cycle that they are to include information on coal and petroleum formation, those focusing on the nitrogen cycle are to explain the importance of bacteria to that cycle, and those focusing on the phosphorus cycle are to explain why phosphorus is important to life. Each group will present a visual display illustrating the cycle as well as an informative, relevant presentation of the cycle’s basics and the additional information designated above. During concluding discussions, review the processes of photosynthesis and aerobic respiration to ensure that students understand the importance of these processes in the cycling of oxygen and carbon. 

Hydrologic (Water) Cycle  
After basic instruction in plant care, students should create a closed-system plant-growth chamber (covered jars, aquaria, or plastic bags could suffice). Then, after having the students read appropriate text materials, use overhead transparencies or a slide presentation to review/clarify the stages of the water cycle with students. During the concluding discussion, ask students to identify the points in the water cycle where energy is released or absorbed and where polluting chemicals may be introduced, such as run-off and bonding with gas molecules to form acid rain during condensation. A complete review of the water cycle must include the ground phase, where infiltration/percolation accomplishes the removal of some pollutants from the surface water discharge as well as tracing the flow of heat energy through the various stages. This is an important function and value of the Louisiana wetlands. The Louisiana 4-H Environmental Science Project Book serves as an excellent source of water cycle materials as they apply to Louisiana and may be obtained from the Cooperative Extension Office located in each parish.

As a possible assessment of the Hydrologic Cycle material, have students create an educational game, video, skit, or booklet to teach fourth graders the water cycle. After contacting a fourth grade teacher to establish the cooperative relationship, have the fourth graders review and evaluate your students’ projects based upon student-selected criteria.

 Activity 8: Evidence of Atmospheric Oxygen  (CC Activity 10)

(SI GLEs: 6, 8; SE GLE: 6; ESS GLE: 21)

Materials List:  

per student - copies of guiding questions 

per class - reference materials (books, articles, and websites) related to the topic

Begin the activity with the question, “Do all forms of life on Earth require oxygen in their environment?” Guiding questions may be used to elicit desired responses.  Next, ask students to identify the organisms that produce the oxygen in Earth’s atmosphere.  Inform students that because of geologic processes and the development of life forms that could photosynthesize, the gases in our atmosphere have changed over time. Ask them if organisms dependent on aerobic respiration could have been the first life forms to develop on Earth. Explain that in this activity, they are to explore the changes in the oxygen content of Earth’s atmosphere through fossil records. Prior to beginning student investigation, review the meaning of the term isotopes, using oxygen and carbon isotopes as examples. Instruct students to conduct research of written and/or electronic resources to find out how fossils provide evidence of changes in the oxygen content of the atmosphere and climatic changes such as temperature fluctuations. Allow students to work in pairs. If computers with Internet access are available, develop a webquest that includes the URLs for teacher-selected websites and also includes guiding questions. If computers are unavailable, provide students with copies of selected articles from Earth Science references and from internet sources such as “Silence of the Clams” (described in the Unit 1 resources). An internet search using the key term, “isotonic oxygen composition of fossil shells” will provide samples of related articles.

Whether utilizing the webquest or the articles, provide students with questions that guide their studies: 

· Fossils from which animal group provide the best evidence of changes in oxygen content? Explain why.

· What part of shellfish makes them valuable fossil evidence of oxygen content, and why?

· Which isotopes provide evidence of atmospheric changes?

· Which isotopes provide evidence of temperature changes?

· What technological tool is used in analyzing the isotopes present in fossils?  What is its function?

· How can iron in rock layers provide evidence of atmospheric oxygen content?

· What are three processes that reduce oxygen in the atmosphere?

In addition, students should print out one graph from their research and write an interpretation of the data illustrated.  They should also use the information studied in this unit to cite an example of how new scientific data can result in an existing scientific explanation being supported, reviewed, or rejected.

See the reference section at the end of this unit for websites on this topic. After webquest data sheets are collected, conclude the activity by conducting a class discussion in which students reach a consensus on the correct answers to the questions. 

Alternate Activity: Secrets of the Sedimentshttp://www.joiscience.org/learning/teachers/elementary_secondary 
Activity 9:  Establishing a Compost Bin (CC Activity 9)
(SI GLEs: 1, 2, 3, 4, 5, 6, 7, 9, 10, 12; SE GLEs: 5, 8, 9)
Materials List:  

per student - lab apron, lab safety goggles, several pairs of gloves,, Investigation Analysis Format BLM, Experimental Design Diagram BLM, science learning log 

per class - utility knife (to be used under teacher supervision), drill or nail for making holes (to be used under teacher supervision)
per group - compost bins; two 2-liter or 3-liter soda bottles; one smaller container (about 5-cm high) that fits inside the soda bottle; one foam plate or tray; duct tape or clear packaging tape; insulation materials (such as sheets of fiberglass or foam rubber, or foam peanuts); fine-meshed screen or fabric large enough to cover top of soda bottle and air holes in bottom half; temperature probe that will fit into the top of the soda bottle and be long enough to reach down into the center of the compost; pH meters; soil moisture sensor; chopped vegetable scraps such as lettuce leaves, carrot or potato peelings, and apple cores, or garden wastes(such as weeds or grass clippings); bulking agent (such as wood shavings or 1-2 cm pieces of paper egg cartons, cardboard, or wood); hand lens or microscope; optional - hollow tubing to provide ventilation 

Note:  If the decision is made to set up a compost bin on the school campus rather than small, individual units within the classroom, permission should be obtained from the administration.  

This is a long-term activity. The stages of succession will be observed over several weeks and the resulting compost will be utilized in resource management activities in Unit 3. Composting is the process of combining organic materials such as grass clippings and food scraps under conditions that enhance the rate at which they decompose. In the United States, organic wastes make up a large percentage of what is thrown away. Composting provides an opportunity to keep organic materials out of landfills and to create a useful end product instead. A compost pile also provides opportunities for direct observation of succession. In this aspect of the long-term project, student groups will learn/utilize basic lab protocols and explore basic biology, chemistry, and physics concepts. Safety concerns should be addressed in all aspects of the investigation. Note: It may be necessary to provide ventilation if containers are otherwise “air tight” to release any gases that might build up.

Introduce the topic of composting through use of teacher-selected reading materials, including text readings and resources such as the following: 

· Building a Soda Bottle Bioreactor, http://compost.css.cornell.edu/soda.html, provides instruction for building a soda-bottle compost bin.

· Composting in the Classroom: Scientific Inquiry for High School Students by Nancy Trautmann and Marianne Krasny is a comprehensive guide for teachers interested in guiding composting research projects by high school students. This reference can be downloaded (http://compost.css.cornell.edu/CIC.html ) or purchased from NSTA. It presents a detailed scientific exploration of several methods of composting methods and classroom applications. It also provides the framework for an interdisciplinary experience for students; algebraic equations for evaluating mixtures; and scientific techniques for setting up, monitoring, and evaluating results from experiments. There are suggestions for independent research projects.

· The activity Cornell Composting: Invertebrates of the Compost Pile, http://compost.css.cornell.edu/monitor/monitoring.html, provides background and activities for investigating succession within a compost pile through observation of changes in moisture, odor, microbes, invertebrates, temperature, and pH. 

· Invertebrates of the Compost Pile, http://compost.css.cornell.edu/invertebrates.html, is useful. 

· Compost Physics, http://compost.css.cornell.edu/physics.html also provide materials useful to the investigation.

After engaging students in an introductory discussion of the process and the merits of composting, distribute individual copies of the Investigation Analysis Format BLM. Instruct students to complete sections 1-3. After students identify and address safety issues or concerns (section 3), review to assure they have included wearing gloves, aprons, and goggles and that they should wash their hands prior to and following handling the lab materials. Then, place students in small, heterogeneous lab groups. Distribute copies of the Experimental Design Diagram BLM and instruct students to complete these as they develop a compost investigation. After each cooperative lab group develops an experimental design to guide them through their inquiry, the class will establish a starting baseline by measuring soil temperature, pH, and moisture levels. All student investigation plans should be reviewed and approved by the teacher prior to beginning the investigations. 

Direct student groups to look for signs of life within a small sample of the material to be composted by observing that sample with a hand lens or a microscope, counting the number of species observed, and counting the number of organisms per population. Have the class share data and estimate the number of species and organisms in the entire (class) sample. (These samples are being taken to establish a baseline for Unit 3- Activity 10.)

Allow the decomposition/succession process to continue for three to four weeks. During that time, students should monitor water and food levels, adding water and/or food items once weekly or as necessary. At the end of the third or fourth week (and again each week thereafter), student groups should repeat the battery of tests done on the original samples and should share results. Observations, data tables, inferences, sketches, organism factoids and reflections should be recorded within the science learning logs (view literacy strategy descriptions ).  After sharing results, each student should work individually to complete the data analysis and conclusion portions of the Investigation Analysis Format BLM lab.  

Sample Assessments

General Guidelines

· Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, a laboratory practicum (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments). 

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

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

· Student investigations should be evaluated with a rubric.

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

General Assessments

· Students will reflect on the following questions for journal or notebook entry:

· How do the abiotic factors of an environment affect the biotic factors and vice versa? How are the biotic and abiotic factors affected when a single factor is no longer in the environment?  (Examples of these factors include: milkweed plant for monarch butterflies, a large tree for shade, or rocks for organisms to hide under.) 

· Students will summarize the processes of photosynthesis and respiration and relate their roles in the carbon and oxygen cycles.

· When given scenarios describing changes in components of the biosphere, students will describe probable impact on selected components of ecosystems.

Resources

Learning Logs/Journaling

· Leslie, Clare Walker and Charles E. Roth. Keeping a Nature Journal: Discover a Whole New Way of Seeing the World Around You (2nd edition).North Adams, MA: Storey Publishing,2003
Simple techniques to give first-time journal-keepers the confidence to go outside, observe the natural world, and sketch and write about what they see 
· Nature Journaling: Some Ideas to get you started (excerpted from: Keeping a Nature Journal by Clare Walker Leslie and Charles E. Roth
http://share3.esd105.wednet.edu/rsandelin/Resources/journaling.htm
This excerpt is a user-friendly introduction to journaling techniques and tools and provides sample journal pages.

Earth Systems Science

· Georgia Perimeter College—Earth Systems Workshop for High School Teachers

http://gpc.edu/~pgore/EarthSystems/EarthSystemscontents.html
Includes numerous links to activities and resources related to teaching from an Earth Systems perspective

· Earth Systems Education Framework                                          (http://earthsys.ag.ohio-state.edu/framework.html) Describes the seven basic understandings of Earth Systems Science 

Safety

· The Laboratory Safety Institute (Free Documents) http://www.labsafety.org/freedocs.htm  
This site includes safety contracts/signoffs, lab inspection checklists, and related links and articles.
Biogeochemical Cycles

· California State Univ.-Monterey’s Life and Biogeochemical Cycles  http://essp.csumb.edu/esse/climate/climatebiogeo.html  An overview of biogeochemical cycles and highlights their role in climate, agriculture, acid precipitation, and organisms

· Environmental Literacy Council’s Biogeochemical Cycles http://www.enviroliteracy.org/subcategory.php/198.html Descriptions of each cycle and links to related sites

· USGS Water Science for Schools: The Water Cycle http://ga.water.usgs.gov/edu/watercycle.html Interactive water-cycle diagrams and a one-page cycle summary suitable as a student “hand-out”

· EnviroTacklebox( Module-Carbon: The Element of Surprise.                           
A video, Teacher’s Guide, Student Activities, and Curriculum Standards Correlations are available from LA Public Broadcasting Cyberchannel. Contact your school principal for access information. http://www.lpb.org/education/classroom/itv/unitedstream/index.htm 
· http://www.healthywater.org
Earth Studies and Weather

· USGS Major Ecosystems and Regions of the Acadian-Pontchartrain NAWQA http://la.water.usgs.gov/nawqa/ecology.htm Ecological regions and natural history including formation of the Mississippi Delta

· Access Excellence Activities Exchange: Bioforum for High School Teachers, “Silence of the Clams” by Dr. Peter D. Roopnarine http://www.accessexcellence.org/BF/bf06 A talk and slides discussing deltaic system building and analysis of Oxygen 16 and 18 in clam fossils in analyzing oxygen-temperature relationships within the Colorado River

· Exploring the Environment: Severe Weather: Hurricanes! http://www.cotf.edu/ete/modules/sevweath/sevweath.html 
Students review Hurricane Andrew data in preparation for tracking, analyzing,

and predicting the course of a fictional new hurricane threatening North America
· US Geological Survey: A Virtual Tour of the 1906 San Francisco Earthquake http://earthquake.usgs.gov/regional/nca/virtualtour 

The tour explores the earthquake and its aftermath from scientific, engineering, and human perspectives.

· US Geological Survey: Earthquake Center

http://earthquake.usgs.gov/eqcenter 

Search by location and magnitude for earthquakes that have occurred within the past seven days anywhere in the world

· Environmental Literacy Council (http://www.enviroliteracy.org ) provides teachers with tools to help students develop environmental literacy. Included are modules (in pdf format) of the publication, Resources for Environmental Literacy. Each of the five modules is designed to build skills in critical thinking and analytical reasoning about complex issues. Each module includes background information detailing the environmental context of each topic, recommends supplementary texts and lists online teaching resources, and suggests activities for further classroom exploration. This publication is available for purchase in print from NSTA. The “Earthquakes, volcanoes, and tsunamis” module is relevant to Unit 1.

· The Joint Oceanographic Institutions ( Microfossils: The Ocean’s Storyteller), www.joilearning.org. includes an activity, Secrets of Sediments, that uses fossils to provide evidence of oxygen content in the atmosphere and climatic changes.  The activity, teacher’s guide, and a poster can be viewed at the mentioned site by clicking on Posters.

· Geologic History

http://www.earth.uni.edu/
http://la.water.usgs.gov/nawqa/ecology.htm
http://www.accessexcellence.org/BF/bf06
http://www.loyno.edu/lucec/mrddocs/11.doc
http://news.nationalgeographic.com/news/2002/03/0326_020326_TVredwoods.html
http://mapper.cadgis.lsu.edu/lhin/hurr/html/history.htm 

· Environment

· NASA Classroom of the Future--Exploring the Environment (ETE)  http://www.cotf.edu 
Sample Assessment Items

Multiple Choice
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1.
In this food pyramid, which level contains the

greatest amount of energy?

A 
Tertiary consumers

B 
Secondary consumers

C 
Primary consumers

*
D  
Producers
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(a/mefyr) (average number of specieskm?)
Marsh 2000 14
Grassland 500 12
Shrub land 600 8
Desert 70 3
Coniferous forest 800 17
Upland deciduous forest 1000 21
Floodplain deciduous forest 2000 24





2.
Which question could be formed based on these data?

A
What types of plants have increased productivity in different habitats?

*
B
Is there a relationship between productivity and bird diversity in a habitat?

C
How does the number of birds in a population affect habitats?

D
Do habitats display changes in productivity and bird diversity during different seasons?
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3.
The graph shows the results of a study testing chemical pesticides on a pest species common to cotton plants. Different chemical pesticides were used in five different areas. According to these results, which of the following is the most effective chemical for controlling this pest species?

A     
R

B     
S

*
C    
T

D   
V

Constructed Response

Air, water, sunlight, sand, soil, and rocks are non-living parts of the desert environment that support organisms in the food web. Select at least three of these non-living parts and explain how each could support an organism in the food web.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Name/School________________________________         Grade ________________________

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.).

Assessment


Pre-Course Survey:  Student assessment should be based upon participation in the survey and class discussion. It should not be based upon the number of problems answered correctly or attitudes expressed.





Assessment


Rubrics should be used to evaluate each student's report and, if included in the lesson, the group mobile. The student’s report should include collected observations in an organized data table, sketches, and analysis of data. The evaluation might also include peer evaluations, success of the group’s biosphere, and cooperative work as observed by the teacher. Several rubric-making websites are available including Rubistar (� HYPERLINK "http://rubistar.4taechers.org/index.php" �http://rubistar.4teachers.org/index.php�), a free site for teachers who want to use rubrics, but don’t have time to develop them.








Environmental Science:  Unit 1 Environment Earth

