Ecosystem Adventures

Grade Level: 6-8

Time Frame: Extended over a school year

Standards: Show-me Standards/Science 4,5,7


Outcome:


Facilitating student learning outdoors is a real challenge, but teaching ecology without going outdoors would certainly be even more difficult.  We want our students to understand their own environment.  We are concerned about the decisions our students will be making about the local environment as citizens.  We worry about our students missing the sense of being connected to their surroundings because they spend too little time becoming comfortable in the world outside the window of the family vehicle.  


These activities connect an outdoor experience to academic goals.  Looking at two ecosystems found locally, prairie and woodland, students learn about transfer of energy in these communities.  Students also investigate the interaction of biotic and abiotic factors in these two ecosystems.  Rather than reading about the soil, climate, plants and animals of a distant ecosystem and how these factors influence each other, students can measure these factors in local ecosystems and investigate possible interactions themselves.

Objectives:

(1
Students will be able to use tools to measure temperature, wind, light, 

moisture, and soil pH at a field site.

(2
Students will be able to collect and compare data using a database software program.

(3
Students will be able to describe and give examples of ecosystems, adaptations, and cycles.

(4
Students will be able to identify and describe examples of organisms found in Missouri.

(5
Students will be able to identify paths of energy flow in the living community within their field site.

(6
Students will be able to use internet resources to extend their research.

Pre-Visit Learning Activities:


For this unit, it works well to create a feeling of exploration and explain the ways that the student will measure and describe what he or she finds.  There is a spirit of adventure. We are going outside and away from the building to learn, but we also have definite responsibilities for documenting observations.

Procedure:

(1 Introduce the two data sheet forms for organizing student observations. (see appendix)

(2 Discuss what will be recorded and review or introduce the units for each factor.  (Students are not usually familiar with the footcandle unit used by the light meter.)

(3 Remind students to use only one temperature scale for all measurements (Celsius for most schools).

(4 Outline expectations for the amount of documentation required for each student.


The students will work on site in a group of 5-8 students with a master ecologist.  One person in the group can record biotic and abiotic factors measured by that group on the Measuring Ecosystem Data sheet.  All students are responsible for individual observations recorded on the Inventory Data Sheet.  During the visit, each student understands that at least three inventory sheets must be completed for each ecosystem (prairie and woodland).

On-Site Activities:

Materials:

air thermometer

soil thermometer

light meter

wind meter


soil pH tester

hoop
                hand magnifiers

rulers



field guides


soil moisture probe
data sheets


clip board


Who Eats Who Guide
collection boxes

(all materials except the data sheets are borrowed from LREC)




Procedure:

(1 LREC staff introduces the site and explains how to use each of the instruments.

(2 Master Ecologists/Instructors take a group of approximately 6 students to the prairie/woodland for 90 minutes of study.

(3 Students select a study site that is a fair representation of the ecosystem.  A hula hoop defines the boundaries of this site.

(4 Students divide the measuring tasks and report to the group recorder (see appendix 1).  Data is collected on air temperature, soil temperature, ambient light, wind speed, soil moisture, soil pH, and the total number of different plant species within the hoop.

(5 Students record descriptions of selected plants and animals during the exploration of the ecosystem led by the Master Ecologist/Instructor (see appendix 2).

(6 After lunch, students spend 90 minutes observing and taking data in the other ecosystem.

After Visit Activities:

Food Web Class Data/Poster


Back at school, the class can begin processing the data as a large group.  This activity helps students organize and report to the class their data from the organism inventory.  At the same time, students can deepen their understanding of trophic levels. (see appendix 3)

Procedure:

(1 Define the terms carnivore, omnivore, herbivore, producer and decomposer (or detritovore).

(2 Distribute large poster- size pieces of paper to students.  It is easier for students to work with the large paper folded in half.  Record data for woodland on one side and prairie on the other half (see appendix). 

The teacher models the organization of class data (chalkboard).  The title of ecosystem is placed at the top (prairie on one side, woodland on the other side) and the remaining area is divided into five horizontal sections.  Label on the left margin: carnivore, omnivore, herbivore, producer and decomposer.  As a class choose a different color of marker for each label.

(3 Students then provide entries to the class data chart.  For example, the first students says, “I found a millipede in the woodland.”  The student decides in which level to put the millipede on the chart.  The class uses the “Who Eats Who” guide to check the food sources for millipedes.  When everyone agrees on the placement, the millipede will be written somewhere on that level.  Entries continue until all of the organisms recorded by students in that class have been added to the chart.

(4 Students then propose possible food chain connections between the organisms on the chart.  For example, in the woodland, a robin may eat a worm.  The students use the marker color of the level with the worm to draw an arrow to the robin.  This shows the transfer of energy from the worm to the robin.  The class does not find every possible example, only one or two.  

(5 The class then discusses the possibility of cycling energy through levels.  The concept of a decomposer is presented as a consumer of dead organic matter.  Bacteria are not observed, but the idea of dead things decomposing to the point of providing nutrients to the producers is discussed.  Arrows may be used to illustrate this idea on the right margin of the chart.(see finished chart appendix 3)

(6 The class next discusses ways that energy is lost at each level of a particular food chain.  This discussion leads to the understanding that energy is lost in movement, heat, growth and other activities of the organisms.

Assignment: 

Students are assigned to complete the chart by adding additional details.   

Students will:  

(1 illustrate three organisms for each level on both sides of the chart. 

(2 show at least three energy transfers among the organisms on each side of the chart.  

(3 show by right margin arrows the passing of energy from dead organisms to the decomposer level on both sides of the chart.  

(4 make the chart a clear and attractive presentation of the data. (see appendix 3 for sample and rubric)

Ecosystem Database


In the classroom, student groups enter their data for biotic and abiotic factors measured in their study site in the woodland and prairie on a class data chart.  We use chart paper for this, so that we have a paper document to check if needed.  Students make a copy of this chart to keep with their other documents for Litzsinger and to use later in the computer lab.  In computer class, students create a database for this data according to specific parameters (see appendix 4 for example data)                                            (database directions for Access can be found at the following address  http://www.fgcu.edu/support/office2000/access/index.html).  Students then enter the data collected by all the groups into the database.   Data can then be imported from other classes or past years, if possible.   Students use the sort and filter features of Access to analyze the larger data set.  Students spend time exploring the range of data for each factor and looking for possible trends and relationships between factors.    

PowerPoint Slide Show


As a class, first review the definition of adaptation.  Then students suggest examples of adaptations from the class data set of organisms.  The class continues discussion until both physical structures and behavior examples are given.  By looking at the data another time and calling up details about their experiences, students give their observations a chance to remain in memory in the context of the emphasized concepts.                               

Students choose one of the ecosystems to research further and are assigned to create a PowerPoint slide show.  One set of slides features a narrative about their experiences at the site.  Another set of slides directs further research into the plants and animals observed at the site.  There is a focus on adaptations and food chain interactions, but there is freedom to explore other topics.  The third set of slides focuses on trophic levels and food chains.  Animation and charts are often used in this set. The guidelines for this assignment are presented as minimum requirements.  This allows students to follow their interests to earn a higher grade (see appendix8).

Second On-site Visit

Materials:

(all materials listed for first visit)

field guides (flowers/birds)
soil corer

Sharpie

Zip-loc bags



binoculars

foil pans

trowel




data sheets 

                       observation guides (birds)


During the second visit, in the spring, students collect the same data as in the fall visit, but have an additional responsibility.  Students choose to pursue a special emphasis: birds, woodland flowers, or soil.  Students are grouped according to a chosen emphasis.  The bird group takes binoculars, field guides, a handout that identifies bird features, and data sheets for recording observations. Bird sightings are documented as the students move through the site.  The group may take side trips or spend some time observing the feeders or sitting on the hill above the prairie (see appendix 5,6).  

The woodland flower group also takes specialized field guides and data sheets for their emphasis.  This group will spend extra time in the woodland surveying the early bloomers and documenting as many as possible (see appendix 7).  

The soil group takes a soil corer, foil pans, trowel, zip loc bags, and sharpie for collecting samples and recording the location of the sample.  The pans are used to collect samples of soil that may contain a seed bank.  The pan is put into a large Ziploc bag and sealed.  The bag is labeled with the location.  Core samples are collected from sites in the prairie and woodland and put into zip loc bags marked with the location.  The group decides where to take samples.  

Ecosystem Database and Special Emphasis Projects


After the second site visit, students once again put the group’s ecosystem factors data into a class data chart and enter that data into their database created in the fall.  This new data is preserved in the school’s stationary file for future years. Whole group discussion of data in the computer lab allows students to use the sort and filter features in analysis.  The following questions are considered.

Which factors showed the most variation among the groups?

Why might there be differences?

Do you think the factors measured affect the type of organisms that live there?

Why do you think so?

Do you think that any of the organisms living in the site affect the factors measured?

Which ones and why do you think so?

Do you think that the measurements from this year will be the same as the groups who measured last year? Explain.

Do you think the organism inventories from this year will be different from last year? Explain.

 Assignment:

Each group then works with their specialized data to create a presentation of their findings. 

(a woodland spring flowers: Explain the seasonal cycle of these plants and ways the plants propagate (visual aids required in the explanation).  Present sketches or photos of flowers observed.  PowerPoint may be used.  

.  

(b bird group:  Prepare a PowerPoint presentation featuring the birds observed and their calls.  Include details about unique qualities of these birds.  Identify food sources and discuss migration if it applies.

(c soil group:

(1 Add water to the seed bank pans and observe over the next two weeks to see if there is germination.  The group will report findings using a table or chart.    

(2 Test core samples for: color, particle size (shake test), absorption/percolation, and pH.  The group will report findings using a table or chart.

(3 Use internet sources to research prairie and temperate forest soil and report findings orally along with a presentation of the test data.

Special emphasis groups report their findings to their class orally, using their student made charts or projected computer displays.  
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Rubric for Food Web Poster
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Requirement






     Points

[image: image8.jpg]warmec

SJNNPod





Clear and attractive presentation




30




Labels clear 


Good use of color


Areas clearly defined


Title clear and creative

Class Organism Data Complete




10

Arrows showing energy transfer between levels

10



Illustrations for three organisms in each level

30


Four energy transfers marked for each ecosystem

20




Total Points: 100










Appendix 3
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Litzsinger Road Ecology Center

PowerPoint Presentation Guidelines

Choose to do a slide show on either the Prairie or the Woodland.

Slides Required

(1 Title Slide – Prairie or Woodland by (your name)



     Colorful, clear and includes pictures, effects and/or symbols

(2 Narrative Observations – the story of your experience at the site.  Include

    data and other details about your visit. (2 or more slides)

(3 Organisms 


Animals – 2 slides  



       Picture, what it eats, who eats it, interesting adaptations


Plants – 2 slides



        Picture (optional but preferred), adaptations and interesting 



         facts

(4 Food Web –  from 1 to 4 slides




Show and label the levels of organisms passing energy




within the food web of the living community.  Give 




examples in each level.  




Pictures of the organisms (optional but preferred)



           Animation can be used to show transfer of energy for 



           one of the examples.  (ex: show a bird move over to get 




 worm)









Appendix 8


Deborah Koch


St. Norbert School


16475 New Halls Ferry Rd.


Florissant, MO 63031


Email: dkoch2@yahoo.com
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