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I. Overview

An ecosystem is an area that contains organisms interacting with one another and their non-living environment. The organisms that make up the living part of an ecosystem are called biotic factors. An organism depends on other biotic factors for food, shelter, protection, and reproduction. Non-living things found in an ecosystem are called abiotic factors. Abiotic factors such as soil, water, temperature, and sunlight have an effect on the type and number of organisms living in an ecosystem. Ecosystems are dynamic interactions between plants, animals, and microorganisms and their environment working together as a functional unit.

II. Curriculum Correlation

The following series of lessons is the main focus of a six week unit on ecosystems. During this unit, students will be engaged in an in-depth study of what ecosystems are, and the biotic and abiotic factors that make up three ecosystems indicative to Missouri: woodlands, freshwater, and prairie. 

III. Learning Objectives: Students will:

 -Know what an ecosystem is and recognize the features that make up the composition of an ecosystem.

-Make qualitative and quantitative  observations about the biotic and abiotic factors of three ecosystems: woodlands, creek, and prairie.

-Use gathered observations to compare and contrast the three ecosystems.

-Analyze and interpret gathered data to formulate explanations of the similarities and differences among the three ecosystems when applicable.

These learning objectives meet with the following Missouri Grade Level Expectations:

Strand 4: Changes in Ecosystems and Interactions of Organisms with their Environment


1: Organisms are interdependent with one another and with their environment.



Concept A: All populations living together within a community interact with one another and with their environment in order to survive and maintain a balanced ecosystem. (Grades 4 and 6)



Concept D: The diversity of species within an ecosystem is affected by changes in the environment which can be caused by other organisms or outside processes. (Grade 4)

Strand 7: Scientific Inquiry


1. Science Understanding is developed through the use of science process skills, scientific knowledge, scientific investigation, reasoning, and critical thinking.



Concept B: Scientific inquiry relies upon gathering evidence from qualitative and quantitative observations.(Grades 4 and 5)



Concept C: Evidence is used to formulate explanations. (Grades 4 and 5)



Concept E: The nature of science relies upon communication of results and justification of explanations. (Grades 4 and 5)

IV. Key Knowledge and Skills


A. Knowledge: Students should be familiar with the terms ecosystem, biotic, abiotic, and interactions prior to visiting Litzsinger's.


B. Skills: Students should be able to work cooperatively with their peers. They should be familiar with how to collect data and make observations in a study area prior to their Litzsinger's visits. 

V. Learning Activities


A. Prior to first visit:

1. Review with students the terms ecosystem, biotic, abiotic, and interaction. Review the biotic and abiotic factors that could make up an ecosystem. (5 minutes)

2. Tell students that today we will be looking at different areas of the schoolyard as an ecosystem. Go over expectations about gathering data and making observations in their assigned ecosystem. Review 

expectations about working within their groups. Assign groups and jobs within groups. Tell students that the schoolyard ecosystem is practice for gathering data and making observations of the ecosystems they will be exploring during their visits to Litzsinger's. (15 minutes)

3. Students will make qualitative and quantitative observations in groups in their assigned area of the schoolyard ecosystem. They will record these on Worksheet A. (30 minutes)



      4. Come back together as a class to discuss observations, formulate




explanations, and address any questions or concerns students had 




about the activity. (15 minutes)


B. First Litzsinger visit: August 28 and 29



1. Explain the activity to students. Relate it to the schoolyard ecosystem 


              students completed prior to the visit. Make sure each student is aware of 



    their responsibilities withing their group and review cooperative group



    expectations. (15 minutes)



2. Students are divided into 3 groups ranging in size from 3-5 students. 



    Each group will be responsible for gathering data for one of three



    ecosystems: woodland, prairie, and creek. They will use Worksheet B as



   a guide for making qualitative and quantitative observations. (45 minutes)


C. After first Litzsinger visit



1. Discuss with students the qualitative and quantitative observations



    they made during their visit. When applicable, students write 



    possible explanations about any of the more interesting observations they



   made during their visit. (15 minutes)



2. Have a class meeting with students and discuss what went well during 



     their visit, and if there is anything they would like to improve on during 



     their next visit. (10 minutes)



3. Students will begin creating a mural of the ecosystem they studied,



    illustrating the ecosystem and its biotic and abiotic factors along with



    observed interactions.(ongoing)


D. Prior to second and third Litzsinger visits

1. Students will be continuing their study of the three different ecosystems and will have more extensive knowledge of each




ecosystem.



     2. Review with students expectations and data gathering procedures. (10 minutes)


E. Second and third Litzsinger visits: (September 8th and 12th; October 3rd and 6th)



     1. Begin with a short review of the different observations they will be




making in their ecosystem. Encourage students to be thinking of how




this ecosystem compares and contrasts to the first ecosystem they




studied, and to be thinking of explanations about interesting




observations they make in their ecosystem. (15 minutes)



     2. Students will work in the same groups as their previous visits, but jobs




may change. They will study a different ecosystem on each visit so 




that by the end of the third visit they will have studied and made




observations in the woodland, prairie, and creek ecosystems. They




will use Worksheet B as a guide for making observations (45 




minutes).


F. After the Second Litzsinger visit:



1. Engage students in a discussion about their observations in a different 



    ecosystem and how it compared and contrasted to the first ecosystem  



    they studied. Encourage a dialogue among groups who studied the same



   ecosystems but on different days to see if there were any differences in



   their observations about the ecosystem. Students record in their notebooks



   comparisons and contrasts of the two ecosystems they have studied thus



   far; any differences in an ecosystem they have studied and other groups 



  studied, along with possible reasons for those differences; and 



  explanations for any observations in the second ecosystem they've studied.



  (30 minutes)



2. Students illustrate the second ecosystem they've studied on their 



     ecosystem mural.(ongoing)


G. After the third Litzsinger visit:



1. Students will have a discussion and make entries in their science 



    notebook about differences, observations, and explanations as they



    did after their second Litzsinger visit. (30 minutes)



2. Students illustrate the third ecosystem they've studied on their



    ecosystem mural. (ongoing)

VI. Assessment


A. After completing the three Litzsinger visits and having the opportunity to 

     discuss and analyze the data that was gathered, students will create a three


     part Venn diagram in which they compare and contrast the woodland, prairie,


     and creek ecosystems.(Worksheet C) See the rubric for scoring.


B. The murals students created throughout the unit will serve as assessment as


      well. See the rubric for scoring.

VII. Web-based References


www.lessonplanspage.com

www.lessonplansearch.com

www.talkabouttrees.org/lessons

http://center.colorado.edu/earthed/teacher_info.html

www.museum.state.il.us/muslink/prairie/htmls.intro.html











Worksheet A










Name___________________

Schoolyard Ecosystem Observation Sheet

1. Air temperature _______________
 
wind speed_________________

wind direction ________________

weather____________________________

2. List the biotic factors you observe in the ecosystem.

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

3. List the abiotic factors you observe in the ecosystem.

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

_________________________________
___________________________________

4. List any interactions you observe between biotic factors in the ecosystem. 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

5. List any interactions you observe between abiotic factors in the ecosystem.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

6. List any interactions you observe between biotic and abiotic factors in the ecosystem.

_________________________________________________________________

_________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

 7. List any observations you made in the ecosystem that you found to be interesting or unusual.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

8. Make a sketch of your ecosystem.












Worksheet B









Name_________________________

Ecosystem Observation Sheet

1. What is the ecosystem that you are observing today?__________________________

2. Record the following:

air temperature__________________

soil temperature______________________

water temperature _______________          
wind speed_________________________

wind direction___________________   
soil moisture________________________

soil composition_________________

weather____________________________

3. Biotic Factors 

___________________
____________________  ____________________________

__________________
____________________
 _____________________________

__________________
____________________ _____________________________

__________________
____________________ _____________________________

4. Other abiotic factors  ____________________
_____________________________

_________________     ____________________  _____________________________

_________________    _____________________  ____________________________

_________________   ______________________  ____________________________

5. Interactions between biotic factors ______________________________________

_________________________________
__________________________________

_________________________________
__________________________________

________________________________
________________________________

_______________________________
_________________________________

________________________________
_________________________________

6. Interactions between abiotic factors _______________________________________

_______________________________
___________________________________

_______________________________
__________________________________

_______________________________
__________________________________

7. Interactions between biotic and abiotic factors_______________________________

_______________________________
___________________________________

_______________________________
___________________________________

_______________________________
___________________________________

8. Any interesting or unusual observations?___________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

9. Make a sketch of the study area in your ecosystem.

Ecosystem Murals Rubric

Each of the three ecosystems on the murals will be assessed separately, making this project worth 12 points.

4- The group has created a realistic depiction of the ecosystem. The group has included an accurate representation of the biotic and abiotic factors found in the ecosystem. The group has included an accurate representation of the interactions between biotic factors, abiotic factors, and interactions between biotic and abiotic factors.

3-The group has created a realistic depiction of the ecosystem. The group has included a somewhat accurate representation of the biotic and abiotic factors found in the ecosystem. The group has  included a somewhat accurate representation of the interactions between biotic factors, abiotic factors, and interactions between biotic and abiotic factors.

2-The group has created a somewhat realistic depiction of the ecosystem, but have included elements that may not necessarily be found in the ecosystem. The group has included biotic and abiotic factors found in the ecosystem, but a less than ideal representation. The group has included interactions between biotic factors, abiotic factors, and interactions between biotic and abiotic factors, but a less than ideal representation.

1-The group has created an unrealistic depiction of the ecosystem. They have omitted biotic factors, abiotic factors, or both. They have omitted interactions between biotic factors, abiotic factors or both. They have omitted interactions between abiotic and biotic factors.

Comparing and Contrasting Ecosystems Venn Diagram

Scoring Guide

4-The student has turned in a completed Venn diagram. The Venn diagram included similarities and differences between biotic factors and abiotic factors among all three ecosystems. The Venn diagram included similarities and differences between interactions in biotic factors, abiotic factors, and between abiotic and biotic factors. The language in the Venn includes specific names for biotic and abiotic factors.

3. The student has turned in a completed Venn diagram. The Venn diagram included similarities and differences between biotic and abiotic factors among all three ecosystems. The Venn diagram included similarities and differences between interactions in biotic factors, abiotic factors, and between abiotic and biotic factors. The language in the Venn includes generic names for biotic and abiotic factors.

2. The student has turned in a completed Venn diagram. The Venn diagram included insufficient similarities and differences between biotic and abiotic factors among all three ecosystems. The Venn diagram included insufficient similarities and differences between interactions in biotic factors, abiotic factors, and between abiotic and biotic factors. The language in the Venn includes generic names for biotic and abiotic factors.

1-The student has turned in an incomplete Venn diagram. They have omitted or given insufficient representations of the similarities and differences between biotic and abiotic factors among all three ecosystems. They have omitted or given insufficient representations of the interactions between biotic factors, abiotic factors, and between abiotic and biotic factors. The language in the Venn is generic.
