Unit Title:  A Forest Ecosystem
Name:  Donna Kehres

School & District:  Hudson School,

Webster Groves School District

Grade Level: 5

Overview 
In this unit students study the characteristics and interactions of living organism in a forest ecosystem.  They explore a woodland, formulate questions based on their observations, and conduct scientific field investigations. Students develop skills in classification as they learn to notice a species' distinguishing characteristics and use dichotomous keys to identify birds and trees.

This unit contains activities that use the school grounds or nearby public places as an outdoor classroom.  Students identify the trees at their school, observe birds and report their findings, conduct investigations, and evaluate the site as a schoolyard habitat. Suggested uses of community resources include guest speakers from local nature organizations and a visit to nearby urban forests.

This unit provides for a strong integration of technology. The students use websites for research and reinforcement activities. They participate in a videoconference on environmental issues, view satellite images of their neighborhood, and use digital photography to document their experiences.  The students utilize computer programs to make a web organizer, graph their data, and create PowerPoint presentations.

Curriculum Correlation: MO Science GLE’s
Strand 3:  Characteristics and Interactions of Living Organisms

· Distinguish between which plants use sunlight to make their food and animals that consume energy-rich food.

· Explain how similarities are the basis for classification

· Identify plants or animals using simple dichotomous keys 

Strand 7:  Scientific Inquiry
· Formulate testable questions and explanations

· Conduct a fair test to answer a question

· Make qualitative observations using the five senses.

· Use a variety of tools and equipment to gather data.

· Use data as support for observed patterns and relationships, and to make predictions to be tested

· Communicate the procedures and results of investigations and explanations through: oral presentations, maps and drawings, data tables, graphs, writings,

Webster Groves School District Fifth Grade Science Curriculum:

· Classify plants and animals based on observable characteristics

· Describe how organisms in a forest ecosystem depend on the sun as their source of energy.

· Identify environmental or human activities that affect the equilibrium of a (Missouri) forest ecosystem

Major Learning Goals:  Students will …

1) Observe that the forest ecosystem is composed of a variety of living  

 organisms that interact with one another in a number of ways.      

2) Understand that the sun is the source of energy for all living things.

3) Classify and identify plants and animals by distinguishing characteristics. 

4) Conduct a scientific investigation, gather and organize data, interpret their findings, and present the results of their investigation

Student Knowledge & Skills:  

Students need to be familiar with leaf terminology, ecological terms and the vocabulary for a forest ecosystem (see appendix A).  They need prior experiences in conducting a scientific investigation, making observations, gathering data, and organizing their findings.  Students should be able to use dichotomous keys and field guides as well as work cooperatively in a group.

Initial  Schoolyard Explorations  

Tree Identification

1) Ask students how many different trees they think are in the schoolyard?   How can we tell the trees apart?  Students are assigned trees to investigate on the school grounds or nearby public place then report to the class how their trees were alike or different.

2) Students work in groups to sort a set of leaves then explain the characteristic they used to make their groups.  They are encouraged to develop their own words to describe these differences.  Students then use the “I am thinking of a leaf game” to reinforce good observation skills.

3) Students are introduced to leaf terminology by playing the Leaf Concentration game.  They also use websites to reinforce vocabulary, demonstrate the difference between alternate and apposite, and to practice using dichotomous keys to identify leaves. (See appendix B for website links.)

4) Using the resources on the Autumn Leaf Scrapbook website (see appendix),           students view various types of leaves.  They click and scroll down On Leaf Terms II, then record in their notebook the five types of leaf shapes and five leaf margins they find most interesting. 

5) Students make crayon rubbings of two identified leaves. They go to the What Tree Is It website and record six characteristics for each of their leaves.

6) Working in groups, students gather leaves from trees on the school grounds  or nearby public place and record the characteristics of the leaf shape and margins, seeds, bark appearance, and leaf position. The group leader encourages the children to wonder about what they see.  The leader records all the students’ questions.

7) Back in the classroom, students use field guides, dichotomous keys, and  websites to identify their leaves. They write or type their questions and add them to the classroom’s Ecology Question Wall. The students discuss how they would go about finding the answers to these questions. 
8) The students will take digital photographs of all our trees including close up of the leaves, twigs, and bark.  They will insert their photographs into a word document, add information on each tree, and compile a booklet of our trees.

An LREC staff member will come to our classroom. She will prepare the students for our first visit and use the school grounds to introduce bird observation skills 

FIRST LREC VISIT – Mid to late September

Setting the stage: The purpose of this first visit is to attune students to making observations in a natural setting, formulating questions about what they observe, and identifying some of the organisms they find.

Small group activities/rotations: Students will be divided into four small groups with a staff or volunteer facilitator assigned to each.  

1. Outdoor Investigations: Students will explore LREC with the emphasis on discovery.  Students will observe animal and plants and be encouraged to develop questions about their observations.  They record their questions in their field journals.

2.  Tree Identification: Students will use characteristics of leaves and a dichotomous key to identify the tree species.  Students will record their observations in their field journal.

3. Bird Observations: Students will observe birds from the cabin and learn to recognize their distinguishing characteristics. Students will record the birds they observe in their field journals.

Group discussion/reflections: As time allows, share observations among groups.  Use chart paper to list some their observations. 

Schedule of Activities:

POST VISIT ACTIVITIES

Community and Urban Forests
1. Ask the children what makes an urban forest.  Do we have any around our neighborhood?  Mention the woods at the back of the school property and the Rock Hill Nature Park.  Students will use satellite images from Google Maps to view the tree population in their neighborhood.  

2. In small groups, students will brainstorm the benefits of having an urban forest in their community.   They will then use selected websites (see appendix B) to research this topic and display their findings in a web using the Inspirations software program.  

3. What is the impact on a community when trees are lost? Working with Webster Groves high school students, the fifth graders will learn how the GIS program is used to determine the benefits these trees provide for our community and see what happens to these benefits if you change the number or size of the trees.
4. In Communication Arts, students write a poem or free verse on autumn leaves with an emphasis on using figurative language. 

.  

Bird Observations

1. A Member of the St. Louis Audubon Society visits the class to share insights on bird watching, provide practice in identifying bird by their markings, and give the students an understanding of birds in our area.   

2. Students spend time in our school garden and Hawk’s Nest observing birds and noting their unique characteristics.  They use field guides and web sites to identify the birds and start a class chart listing the birds that have been spotted in our schoolyard or nearby public place.

3. The students will participate in two online web projects sponsored by Cornell University.  They will report the birds they observe during the winter to Project Feeder Watch take part in the Great Backyard Bird Count in February.

INTRODUCTION TO INVESTIGATIONS

1.The teacher presents lessons on investigable questions.  Students learn what type of questions can be answered in a field investigation and practice writing questions in that format. Resources on investigable questions and field investigations are listed in the appendix.

2. Students use websites to learn about the characteristic of twigs and the terminology used in twig identification.  

Second LREC VISIT 

Setting the Stage:  The purpose of this visit is for the students to explore the ecology center and generate questions to be used in their field investigations.   The staff will review the type of questions that can be investigated. The students will report what they did on their last visit and what related activities they have done at school.

Small group activities: Students will be divided into four small groups with a staff member or volunteer facilitator assigned to each group. 

1. Twig Identification: Students will use characteristics of twigs and a            

dichotomous key to identify the tree species.  Students will record their   

observations.

2. Outdoor Investigation: Students will explore the ecology center for the 

     purpose of generating questions. The group leader will record all of the

     group’s questions and encourage students to be curious and wondering.

Group discussion/reflections: Each group shares some of their questions

Heather suggested not including the number of groups that may vary- should I skip the table and just list the activities?

	
	Group
	Group

	 9:30
	                                       Setting the stage

	 9:45
	Twig Identification
	Outdoor Investigations

	10:50
	Outdoor Investigations
	Twig Identification

	11:20
	Group discussion and reflection


POST ACTIVITIES FOR SECOND VISIT.

1. Students will use a Schoolyard Habitat checklist to evaluate our school grounds. They will determine what needs to be accomplished then decide what contribution they can make as a class.

2. Students study the twigs on trees in the schoolyard or nearby public place to practice their twig identification.
PRIOR TO THIRD VISIT
1. The class will work through each step of a teacher directed scientific investigation using one of the student generated questions from the ecology question wall. If necessary, the LREC staff will help the teacher reword questions to make then investigable.

2. The class works together to figure out how they can answer their question.  They decide the best way to gather information, record and organize their findings, and what measuring  tools are needed. They become familiar with the school cameras and use them in our investigation.

3. After conducting the investigation, the students discuss what worked well, what didn’t work, and how they could revise their study.  They may consider a better method, try assigning tasks, gathering different data, etc. The students then repeat their investigation and use tables or graphs to show their findings.  

4. Student generated questions from the second visit to LREC are selected for groups to investigate on their third LREC visit.   Students rank (select) three questions they would like to investigate and are assigned a group based on their interests. The teacher reviews how to use the digital camera and makes sure each group has a camera to use on their third visit to the ecology center.

THIRD VISIT TO LREC – Mid- November  

Setting the Stage:  The purpose of this visit is for the students to conduct a scientific investigation based on the questions they formulated on their second visit.   Students will meet in the cabin to share their plans for the day.

Small group activities: Students will be divided into their investigation groups with a staff member or volunteer facilitator assigned to each group. 

1. Groups with their facilitator to review their investigation plans.  They 

    decide on their study area and initiate their study procedure. 

2. After 30 minutes the groups may want to come back to the cabin or barn 

to regroup.  Students discuss what is working and not working. Their 

question or design may need to be modified  before trying again,

 3. Some groups may want to select a different study area and repeat their 

investigation.  Other groups may want to formulate a new question based 

on their findings and plan for a new investigation.

Group discussion/reflections:

As time allows, share observations among the groups

Schedule:

  9:30 - Setting the stage

  9:45 - Small group activities

11:15 - Group discussion and reflections

11:30 - Depart

POST ACTIVITIES FOR THIRD VISIT
1. Students organize their data, and represent their findings using tables, graphs, diagrams, photographs, or drawings.  In their field journals, they complete their investigation sheets and reflect on what worked well with their investigation plan or what was not successful.

2. Students analyze their data and to use the Internet to do any necessary research on their question.  Each group will present their investigation plan

and findings to their own class then to the fourth graders.  Students make a PowerPoint to enhance their presentation. 

STUDENT ASSESSMENTS

Field Journal:  The students’ field journals should contain recording sheets for observations made at the LREC, all activities completed at school, and two scientific field studies.

Inspiration Web:  Students will research the benefits of having an urban forest in their community and make a web to display their findings

PowerPoint:  Students will make a slide show about their field investigations.  Their presentation needs to include the following slides: title, study question, materials used, the method far gathering data, the results of their investigation, tables or graphs, observations, and conclusions.  Students also reflect on what worked well, what was not successful, and what new study questions came from their investigation.
Classification:  Students will be given a selected set of leaves to identify using a dichotomous key.  They will also compare and contrast the characteristics of three species of birds from photographs or web pictures.

Challenge:  Students will construct a dichotomous key to identify the trees on our school property.

Tools of Learning for Science:
	Indicators
	Activity
	Scale

	Makes observations about likeness, differences, and changes
	
	

	Ask questions to support understanding
	
	

	Applies and adapts appropriate strategies to solve problems
	
	

	Makes connections between prior studies and new information
	
	

	Draws conclusions and makes generalizations
	
	

	Communicates observations and thinking in a variety of ways
	
	

	Uses technology for research, to solve problems and to share learning
	
	


Extensions
1.Students will take a field trip to the Powder Valley Nature Center to study that forest ecosystem.  Reservations for Powder Valley need to be made in early September. 

2. Forestry Trunk from Missouri Department of Conservation:  The trunk contains hands on activities with tree cookies, leaf, seed, and twig identification kits, posters, books, and videos. 

3. Project Learning Tree from Missouri Department of Conservation: Students discover how a tree functions, what you can learn about the environment by examining tree rings, and how trees can filter pollutants from our waterways. There are also many in disciplinary activities that focus on forestry resources.

3. The Life of the Forest: A set of free booklets and posters from International Paper at www.internationalpaper.com
4. Forestkeepers: A program sponsored by Forest Releaf of Missouri and the Missouri Department of Conservation.  Students monitor and report the health of the trees in their schoolyard or nearby public place. www.forestkeepers.org
5. Journey North is an online web project that explores the interrelated aspects of seasonal changes.  Students watch how the seasons affect the entire web of life and report their own schoolyard observations.  There are study projects on

tulip gardens, song bird migration, the American robin,  photoperiod of mystery classes, and leafing out of trees.  http://www.learner.org
7. Operation Budburst: An online phenology project where students collect and report important climate change data on the timing of leafing and flowering of trees and flowers in their area.  www.budburst.org
8. Take part in you community’s arbor day or Tree City, USA celebration.

Notes on timing -  best if done in Sept/Oct or late spring.  

Students will do better on visit   3 if minimal time has elapsed since visit 2

Appendix A

Vocabulary for Leaf Identification:
Leaf Type: simple, compound

Leaf Margins: smooth, serrated, lobed

Venation Patterns: parallel, palmate, pinnate

Leaf arrangement on twig: alternate, opposite

Buds: lateral, terminal

Vocabulary for Twig Identification:

Bark- the outer layer of a twig, branch, or trunk that helps protect the plant.

Bud – a minute stem containing an undeveloped shoot or flower. May or may not be covered by one or more scales.

Lateral bud – buds appearing along the sides of twigs.

Leaf scar – the scar or mark remaining on a twig after a leaf falls off.

Lenticel – small area of loose tissue appearing as dots or warts on the surface of the twig.  They allow air to exchange with the tissue beneath.

Node – the swollen portion of the twig which bears leaves and buds.  The point where leaves and branches originate.

Words to Know:
Vocabulary for Ecosystems:

Appendix B

Community Resources:

Webster Groves Nature Study: http://www.wgnss.org/      

St. Louis Audubon Society- http://www.stlouisaudubon.org
Gateway Greening - http://stlouis.missouri.org/gatewaygreening
EarthWays - http://www.earthwayshome.org/earthways.html
MO Department of Conservation- http://www.mdc.mo.gov/areas/stlouis/
Rock Hill Parks Department – Al Hayden  (314)  961-1846

Internet Resources:

Leaf Concentration Game:

http://www.naturenextdoor.org/games/concentrationfinal.swf
Autumn Leaf Scrapbook:

http://www.mbgnet.net/sets/temp/index.htm
What Tree Is It:

http://www.oplin.org/tree/name/commonname.html
Schoolyard Habitats:

www.nwf.org
Project FeederWatch 

www.birds.cornell.edu/pfw        

Great Backyard Bird Count:
http://www.birdsource.org/gbbc
Tree Identification:

http://www.uwsp.edu/cnr/leaf/Treekey/tkframe.htm
http://www.fw.vt.edu/dendro/forsite/key/intro.htm
http://www.fenton100.org/departments/departments/BiologySite/treeindex.hm
http://www.oplin.org/tree/
www.treelink.org/kids
http://www.backyardnature.net/trees.htm
Twig Identification:
Benefits of Urban Forests

www.communitytrees.org
http://www.coloradotrees.org/benefits.htm
http://www.plantit2020.org/benefits.html
http://www.treesaregood.com/treecare/tree_benefits.aspx
www.moreleaf.org
Birds

http://www.backyardnature.net/birds.htm
http://www.audubon.org/bird/at_home/bird_watching/index.shtml
Field Investigations:

Appendix C

Sample field investigation study questions:

· What kind of animals live by the creek?

· Where do we find birds?

· What kind of birds can we find in the winter?

· What plants grow on trees?

· What animals can we find?

· How tall does the cup plant grow?

· Where are bugs found in the winter?

· What is the rate of flow in the stream?

· How many birds live by the creek?

· What invertebrates can be found under stumps?

· Where are mushrooms found?

Names___________________________________        Date______

Litzsinger Road Ecology Center Field Study

Our Study Question: ______________________________________
______________________________________________________________

Materials Used:_________________________________________________

_________________________________________________________________________

Location or Size of Study Site: ____________________________

_________________________________________________________________________

Data Table:

Second Investigation:

Location or Size of Study Site: ____________________________

_________________________________________________________________________

Data Table:

Results:

· What does your data tell you?  How does it answer your study question?

· If your team conducted a second observation. Compare and contrast your data

· Discuss in detail what you discovered

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

​​​​​​​​​​​​​​​​______________________________________________________________

​​​​

Conclusions:

What do your results tell you?  What conclusions can you draw? Do your results answer the study question?  Be specific!

· If you did a second study would you change your question?  How?

· What was difficult about your study? What worked well?

· What new questions do you have?

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Sketch Space


Name______________________                  Date________

Tree Identification


Bird Observations

Name___________________________                 Date__________

Living Organisms


Questions and Observations:
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