The Study of Trees

By the Students and Staff in the Preschool Classroom
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University Primary School

September – October 1998

Jolyn Blank, Head Teacher

Karla Lewis, Assistant Teacher

Betty Liebovich, Assistant Teacher

Overview 

Focus of the Project


Children investigated the trees in our playground and around our building.  They observed and represented parts of trees, and found differences and similarities among various types of trees such as shape of leaves, size, and changes that occur in autumn.  Investigations of subtopics (squirrels and apples) built around children’s interests as identified through their comments and conversations related to the topic.

History of the Project


This project emerged from the exploration of artifacts and field experiences in our immediate surroundings.  After creating an initial web of prior knowledge about trees, children began representing the trees around us.  Direct observations of squirrels drawn to a collection of acorns just outside the window led to further discussion about trees as homes for animals.  One question for investigation that emerged was, "What comes from trees?"  A list was developed in a whole group discussion that included a variety of fruits that come from trees and children visited an apple orchard.  

What Did the Children Learn?


Through investigation children acquired new knowledge:  recognizing differences among types of trees, names of various types of trees, and that it is possible to identify trees by examining the leaves.  New terms were applied as parts of trees were identified (veins, roots, trunk, bark, sap, pine needles, evergreen, etc.).  In addition, children used such skills as formulating questions, making predictions, and devising theories of their own.  Some of the children engaged in first experiences with representation and explored a variety of media.  Others used various familiar media to represent observations.  Concerns about the environment and the “gifts” of trees were considered as children recognized some of the things trees provide for people.  They learned about careers in forestry and about some of the jobs people do at an apple orchard and store.  Some of the children studied the process of growing apple trees, harvesting the apples, and creating products for sale at a store.  The array of activities and how they were integrated into the University Primary School curriculum is listed by subject domain in Table 2.

Plans for the Future:  Content Continuity


As children completed the construction of an apple store, they continued the investigation of the process of providing food for people.  This led naturally to the next topic:  grocery stores.  We began that investigation by searching for answers related to the production and sale of food.

Table 2 – Tree Study Activities Integrated Into Subject Domains

Subject Domain
Activities

Language Arts
· Sharing personal experiences/prior experience

· Topic related conversations/discussions

· Related literature/songs

· Knowledge webs/word webs

· Word lists/definitions

· Interviews

· Labeling (parts of tree; found objects)

· Listing (Items for sale at the apple store)

· Recipes (enlarged text read togethers

Numeration and Problem-Solving
· Estimate/actual (number of trees, acorns)

· Comparing size and weight

· Measuring circumference

· Part to whole diagrams (trees)

· Counting 1-1 correspondence (trees, found objects)

· Problem solving:  getting the tree models to stand without tipping over, creating the large tree model, building the shelves

· Measuring/cooking

Arts and Aesthetics
· Texture (bark)

· Representing trees and parts of trees:  drawing, painting, clay, 3-D models

· Exploring variety of media

· Expressing knowledge and ideas through various media

· Creative movement

· Pantomime

· Related songs/music

· Appreciating the work of others

· Critiquing

Scientific Thinking
· Observing:  comments, conversations, and documenting observations in individual journals

· Formulating questions for investigations (interview questions)

· Theorizing possible answers to questions and explaining reasons for theories

· Predicting:  What will be seen at the orchard, what kind of foods squirrels will eat, etc.

· Environment/nature

Social and Emotional Growth
· Collaboration (murals, models)

· Cooperation (sharing ideas with others, peer tutoring, assisting new members to a group)

· Leadership skills (leading peers with similar interests; for example, making a mural)

· Decision-making (Choosing an activity, deciding upon needed materials, etc.)

· Task commitment (returning to a task day after day)

· Sharing/reporting and group critiques (making and receiving positive suggestions)

· Building a sense of community (cooking, having a class bake sale)

· Dramatic play

Social Studies
· Community Awareness:  city forester, orchard, nature center

· Roles of people who work in a store

· Floor plans

Phase I:  Getting Started

Age Group/Population


It was the beginning of a new school year for a class of 3 and 4 year olds at University Primary School.  The mission statement for the school follows:  ". . .to provide a site for the College of Education to demonstrate, observe, study and teach best practices in early childhood and gifted education.  In this way, UPS is a site for research and teacher education, and at the same time provides a service to the community, especially to families with young children."     Projects are a part of this school's curriculum.  For many of the children in this class, this was their first experience with a project.  

Initial Discussions


The Tree project began when children brought in related artifacts found near where they live.  The collection comprised of several types of bird's nests, twigs, pine cones of various sizes, seeds and seed pods, and some logs.  Also, a large tree stump was found and added to the collection (it also made a good place to sit and read).  These artifacts were examined closely, sometimes using magnifying glasses or exploring size and weight using a balance, and exploring texture, shape, size and weight by handling the objects.  Books related to this topic were also shared and available for perusal.  The initial conversations included sharing personal stories about prior experiences with trees.  In order to generate ideas about the topic, teachers created a topic web.  Teachers referred to their knowledge webs about the topic as well as brainstorming possible activities by domain, a list of needed materials, and a list of possible resources.
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Recounting Personal Experiences


Brent told the story of the time he found a bird's nest.  He said that he watched the nest but no birds ever came.  One day he looked and it was gone.  Other children theorized that it may have blown away or that some birds might have taken it.  Brent responded, "No! No birds never came to live there!"


Michael told us that he had also found a bird's nest.  He explained that he found it on the ground within a cluster of trees in his yard.  One of the trees was dead.  


Teacher:  "What makes you think the tree was dead?"


Michael:  "Trees are supposed to be green.  It's dead because it's brown."  


Sunden adds, "Brown is the skin of the tree."

I pass around some bark and several children exclaim, "bark!"  It is resolved that the bark is the "skin of the tree."


Michael further tells us about his experiment with the nest.  He put it out and watched and waited, but no birds came to live there.  When asked if he thought it would turn out differently if tried again, he said that he was sure it would not.  Michael then told the group, "A tree in our back yard is getting cut.  There are marks.  I can see the skin has been broken off."


Sarah shared her experience over summer vacation.  She and her family went to California and saw the redwood trees.  She explained that they were big and the bark was red.  


Glenna added that she and her mother had talked about trees this summer and that she liked to hug trees.  

  Memory Drawing
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“Sarah’s Redwood Tree”

Drawing From Observation


Michael looked closely at a pine cone.  "There are white spots.  It looks like bird feathers."

Oliver examined a rock and a twig.  "There are a few bumps, the bark." 

Ryan began studying a pine cone.  I asked him, "Do you think that all trees have pine cones?"

He thought a moment, then responded, "No.  Only the ones that don't have leaves."    Sofia was listening and told us that she wasn't sure.  Maybe all trees did have pine cones.  

"How could we find out?" I asked.

"Look at a tree that has them," Ryan suggested.

We went outside and looked at the trees on our playground.  The children saw that only one of those trees had pine cones.  Sofia also noticed that there was a sticky substance on the bark.  Sofia and Ryan did not know what it was.  As they were completing these first sketches Michael commented, "I feel done but. . . I need a magnifying glass."

Children's Web/ Vocabulary and Definitions


During initial conversations about trees, teachers recorded children’s knowledge about them in a web format.  As children contributed ideas to the web, I noticed that some children understood some of the terms listed and others did not.  
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Children’s First Web

Sticks and

branches (Jane)

squirrels

Bark - bumpy and it

breaks (Oliver)

Dogwood tree -

white flowers

(Sarah)

Sometimes it

falls (Wiley)

Pine cones (Ryan)

Trees come from a

seed (Brent)

Leaves change

color  (Glenna)

Birdhouses- on the ground or in a

tree (Conrad)

Bird’s nests

(Michael)

Leaves fall



Children described some of the terms mentioned, and the resulting definitions of terms were displayed.   This was on-going; as we gained information we added to the individual word webs.  A record of one of the conversations follows: 

The teacher asked, “How would you describe a tree?”

Michael:  "It grows."

Ryan:  "A thing we can climb."

Michael:  "It has leaves and a stem.  Some are pine trees. All of them don't have the same leaves and don't have pine cones."

Kelsey:  "Trees have bark and they have a branch."

The final list of definitions follows:


acorn:  a round seed that squirrels like to eat


bark:  "the skin of the tree," it's hard and it's bumpy


branch:  a brown part of a tree that holds the leaves and the flowers.  


forest:  a dark place with really tall trees, a lot of animals, and sometimes there's 
bats

nest:  a place for birds and eggs


sap:  it's a liquid, it's on pine cones



blossom:  a flower that's opening up in the forest in the spring


trunk:  wood that makes sugar for the tree to eat and 



sucks out water for the tree

Collecting Data:  The Trees in the School Yard


The children had been exploring the found objects collection.  In order to begin to provide shared experiences, I modeled the inquiry process.  I posed a question, “How many trees are on our playground?”  I wanted to show the children the process of developing questions for investigation and finding out answers to the questions.  A group of children chose to go outside with me to look at the trees on our playground.  Each of the children estimated the number of trees, then we counted the actual number of trees.  

How many trees are on our playground?

Student
Estimate
Actual - 8

Kevin
10


Glenna
8


John
6


Ryan
4


Kelsey
5


Oliver
8


Allison
7
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This group compared the bark on the trees and created bark rubbings.  Below is some of their conversation as they worked.

Teacher:  "What are some of the differences you notice?"

Oliver:  "The wood is bumpy and flat."

Sofia:  "The trees have different kind of leaves and branches."

Allyson:  "I think they are different because they have different kind of bark."

Chandler:  "Some have pointy ends, some don't."

Allyson:  "Not pointy! They're sharp (looking at pine needles.)"

Chandler:  "And pointy!"

Sofia:  "The squirrels go in trees."

Sarah:  "The trees have different kind of leaves and branches."

Measuring Circumference/Comparing Height


A group chose to go outside and compare sizes of trees.   Sofia, Conrad, Megan and John looked at the height of the trees and compared them, visually identifying the tallest and shortest tree.  We recorded this information.  I suggested we find the distance around a tree trunk.  JJ said that we could cut down the tree to find the circumference.  Julian saw the yarn in the basket I brought with us and suggested, "You can cut the string."  JJ looked too and saw the tape.  "We can use tape," he said.  I assisted them in wrapping the yarn around the trunk of the tree. Sarah showed where we should cut the yarn, at the point it met the other end, and I helped to hold the yarn while they cut.  We then ordered the strips of yarn, longest to shortest.  

The children worked in pairs and measured each other's circumferences.  They looked at the measurements taken from the trees and made comparisons, finding which tree circumference was closest to the circumference of their body.  Most of the children's circumferences closely matched that of the apple tree.  This was recorded and displayed in the classroom.

Leaf Investigations


Some children chose to investigate leaves.  They went for a walk and collected leaves to bring back to the classroom.  They pounded leaves onto absorbent paper to remove the "green."  When we referred to a book, we found the word chlorophyll.  This group found some fallen leaves that were beginning to change color.  They predicted that all the leaves would change and explored with color using eyedroppers and leaf shaped paper.  


Wiley:  "We're changing colors.  I saw a bird feeder."


Oliver:  "I know how to handle spider webs.  I can make spiders into pets."


Wiley:  "Look, the leaf changed."


Ryan:  "When I dropped yellow on the blue, there was green. 


My leaf is green.  So is that leaf (referring to the leaf he found


outside)."

Some children further investigated leaves looking at the shapes found in nature and the veins as well as color.  

Tree Journal.  

Each day during outdoor activity time, children could choose to sketch in their tree journals.  Many children created several tree sketches, and returned to create time 2 and sometimes time 3 sketches of their chosen tree. 
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Oliver doing an observational drawing of a tree in his journal.

Phase II. . .Project in Process

What Do We Want To Find Out?
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Sarah examines the needles from an Austrian Pine tree.

Preparing for the Interview


Michael was having a tree removed from his yard, and his mother told me she had called an arborist for help with its removal.  I decided to invite an arborist to visit our classroom.  When I reached the Champaign City Forester, Mr. Vanderwhite, we planned to meet prior to his visit with the children.  He identified the trees around our school, and made a plan to talk about what his job entails.  We decided that he would also tour the area around the school with the children and talk about the trees, show some of the tools he uses, and demonstrate pruning a tree.  When I told the children that Mr. Vanderwhite would be visiting, I asked them what they wanted to find out from this expert.  As they developed their interview questions, they formulated some of their own theories about the answers to the questions.

Questions


"How does a tree get planted by itself?"   


Theory: Maybe an animal buries it.  Or a squirrel buries it.


"How do you grow a tree from a seed?"


Theory: Sometimes a tree grows in my home then it grows to the sky.  It always grows from a tree.


"What happens to a tree when it gets cut down?"


Theories: It dies.  Then you make something out of it.

Conrad:  Make a new tree.

Brent:  You don’t make a new tree.  You have to have a seed.  You can’t just make new wood.


"Where does the moss come from?"

Theory:  It grows out of a tree.

Also, we talked about the job title.  I pointed out the word forest within the word forester.  I asked the children to describe a forest.



Maya:  "A place with really tall trees."



Allyson:  "There is also a lot of animals."



Alexis:  "It's dark."



Oliver:  "The animals have no shelter.  There are no 



houses.  Animals get wet when it rains."



Sunden:  "There are lizards and salamanders."

Sarah:  "I saw a forest fire.  I saw one at Yellowstone Park.  It was kinda cool looking.  There was a bridge



over it.  The stuff we went over was very hot, bubbling."



John:  "Sometimes there's bats."

When Mr. Vanderwhite came, he explained that he is responsible for taking care of city trees.  He explained that pruning a tree is to cut dead branches off of the tree.  He also told us that it was his job to prune trees when limbs grow on top of each other, when they grow and cover a stop sign, or when they hang over streets and sidewalks.  He told us that he had people who worked for him to help him do this and that when there was a storm and branches or trees come down, his team picks them up.  
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“Mr. Vanderwhite - City Forester”

Mr. Vanderwhite pointed out marks left on a tree from a woodpecker, and a tree that had an injury that he thought could have been caused by a lawnmower.


Below is the text from the interview.


Sarah:  How does a tree get planted by itself? 


City Forester:  Squirrels plant seeds when they hide acorns for the winter.  They bury them a couple of inches into the ground and sometimes they forget about it and it grows into a tree.


Conrad:  How do you grow a tree from a seed?  


City Forester:  Acorns come from trees.  Sometimes seeds are as big as a tennis ball.  Trees make hundreds and thousands of seeds, but not all of them grow into trees.


Michael:  What happens to a tree when it gets cut down. 

City Forester: Sometimes we build things.  Bowling lanes use sugar maple trees.  We build homes, tables, and playground equipment.  Sometimes it is cut into firewood.  We even make matches out of trees.


Brent:  Where does moss come from? 

City Forester:  Moss is a plant that spreads through the air through spores, like seeds.  Sides of trees are shaded and a good place for moss to grow.  It likes to grow where it is wet and dark.  It takes its food out of the air.

Working Collaboratively: The Model


A small group of children got together to create a model of our playground that included the trees.  Each child chose a part to represent:  Julian chose the storage barn, Brent chose the play equipment, Kelsey chose the sandbox, and Oliver chose the tire.  Others joined to help with the grass, leaves, rocks and pavement as well as to create the garbage can, but these four returned to this day after day until it was complete to their satisfaction.  During this activity, my role was a s a resource and guide. I helped the children gather materials needed, and offered suggestions. Each day we met together to look at what had been accomplished and plan what would be done next.  For example, before creating the storage barn, I suggested that Julian go outside and sketch it from the front and from the side (looking at it from various viewpoints).  He then returned to the classroom and perused the supply of boxes to begin a 3-d construction.  When they were ready to start the trees, we went outside and compared the heights of the trees visually.  I asked the forester when he came to visit if there was a formula to find the height of trees and he said he didn’t know.  The children pointed out the trees they thought were the tallest and the trees they thought were the shortest, and those in between.  They then designated who would make the tall trees, medium trees, and the short trees.  

Brent is asking Kelsey about the metal hinges on the corners of the sandbox.
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Working on the Model

[image: image18.png]‘The Red Oak Tree
By Glenna
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Sofia’s observational drawings over time.
Representation
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furniture
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Growth

seasonal changes

size:  width, height

First Teacher Web


Children used familiar media to represent existing knowledge and translate their direct observations.  These representations can produce conversations about the work itself and the techniques used as well as demonstrate children’s knowledge or misconceptions about the topic.  As children shared their representations at class meetings, they offered suggestions to each other for improvement and pointed out particular portions of a work that they admired and would like to try themselves.  When children revisited these presentations and created new versions of their early work the application of new knowledge and skill was apparent.

Representing Leaves


Brent and Julian collected some leaves and I helped them press the leaves in order to preserve them.  Kelsey and Oliver observed this in progress and asked if they could help.  This occurred frequently during this project.  Children observed others’ work in progress, asked questions about it, then joined a group or devised a related plan.  After we pressed the leaves, we referred back to notes from the city forester’s visit and labeled the leaves.  Then the children examined the leaves with magnifying lenses and they began to create observational drawings.  At this stage, other children became interested in this work and decided to draw too.  From these observational drawings, the children created paintings of various types of leaves.  During representation, children can refer to photographs, actual objects, or previous representations of the subject in another media.  In this case, the children had the actual leaves and their prior drawings of the leaves.  The representations showed varied focus.  Sophia was engrossed in recreating the veins within the leaf.  On the other hand, Sunden became immersed in representing the shape of the leaf. He worked on his sketch for a long time.  He asked me for help.  We looked at the leaf and I pointed out the angles.  He knew about triangles and used this understanding to help him complete his drawing.
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Sofia’s leaf showing the veins.

Sunden’s sweetgum leaf showing the shape.

Part to Whole Diagrams
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I asked children to tell me about their drawings in their tree journals.  I noticed children pointing out the parts of the tree they had represented, showing me the roots, bark, trunk, branches, leaves, and sometimes a bird or a squirrel or two.  I made Xerox copies of some of the drawings and revisited them with the children.  As they identified parts of the tree, I labeled the copied drawing.  Some children labeled the parts themselves.  

Paintings



Referring to their observational drawings and photographs of the trees, some children created paintings of trees.  The children worked very carefully, and returned to add to these paintings the next day.  

3-Dimensional Representation


Using boxes and junk materials, some children chose to create trees.  I suggested that cylinder cardboard rolls could be used as a trunk.  These children began to represent branches (using pipe cleaners) and as they were doing this, the trees kept tipping over.   In order to think about ways to solve this problem, I took those concerned outside to look again at the trees.  I asked the children to think about what keeps the trees from falling over.  Sunden’s eyes widened and he responded, ”Roots!”  The tone of his voice as he made this exciting deduction sounded to me like, ”Eureka!”    When we returned to the classroom, some of this group decided to use pipe cleaners to create roots.  When the school’s director came for a visit, children told her about what they were doing.  She suggested that they could place a weight inside the trunk to help balance the tree.  We tried to think of something that was not too light that could fit inside the cylinder trunk.  I brought over our collection of rocks, and Julian took a rock and put it inside his tree’s trunk.  Several others followed suit.  


Maya was making a tree with these materials, and when I asked what this group planned to do next and if they needed any additional materials, Maya told us that last year she used paper maiche`.  She described this process, and so I put out the materials needed for this.  Some of the children chose to use this method first, then paint their tree.  

It took several days for these children to complete this task, and their work cultivated much interest in others.  Many children chose to represent trees in this way and so this group expanded and evolved as children left when they felt they were finished and new children entered.  

Clay


I put out clay for exploration.  Some of the children recalled using clay last year; others had never used this type of clay.  I demonstrated the coil method.  On the second day the clay was made available, I noticed that Sofia had spontaneously created a tree with the clay.  I placed her tree on a shelf for display and put standing photographs of trees on the table with the clay.  I noticed that clay sculptures of trees began appearing next to Sofia’s on the shelf.  Over the next two weeks, many children created trees with this media without teacher guidance.  
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 “Ollie working on his clay representation”


“Tree in Clay”
Murals


At a class meeting, I talked about a way to create a very large painting, or a mural.  I wanted the children to have the opportunity to share the experience of working collaboratively on a mural and to realize that each person would contribute a part to a planned outcome.  I offered this as a choice.  The first group that chose to make a mural needed help orienting themselves to the page.  Once the top and bottom was agreed upon, they began to create trees referring to those outside our window.  Brent was a leader in this group, and when their mural was finished he decided to work on another one.  He worked with the new group and explained to them how to start.  I went to work with another group, and Brent’s group successfully completed their mural independently.
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 “Tree Mural”

The Squirrel Observations

Kelsey’s mother brought in a large bucket of acorns.  Children gathered around to pick up acorns and to put their hands in the bucket and feel them.  I put the acorns in the sensory table, and children explored them.  We made estimations like “How many cups of acorns will it take to fill this pail?” and then counted to check.  When we were finished, I placed the bucket of acorns outside our classroom door.  As the first children began arriving the next morning, they rushed in to tell me about the squirrels.  Brent saw several squirrels going to the bucket to get acorns.  We watched the squirrels on the bench directly in front of a large window in our classroom and began to record the number of times a squirrel was seen using tally marks on a poster board placed next to the window


When we counted nine tally marks, Sarah thought about this and said, “It might just be the same squirrel coming back.”


 There was silence while the children pondered this.  After a moment I asked if anyone else agreed with Sarah.  Brent said, “I think it’s different squirrels.  Me and Julian saw three at once.”


I suggested that we keep watching and count the number of visits to the acorns rather than the number of squirrels.  When I returned to Brent later and asked him if he still thought it was different squirrels, he said that he changed his mind, and that he now thought that some of the same squirrels were coming back after they “ran up a tree.”
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Sketching the Squirrels


I shared some non-fiction books about squirrels.  As we sat on the rug directly in front of the window, the children looked at these books and could look up and see the squirrels right outside our window.  The squirrels were at their eye level, a mere inches away!  I passed out photographs taken of the squirrels.  Then, sitting there with clipboards, Michael, Maya, Allyson, and Jane began creating observational sketches of squirrels.  The main concern was how to show the fur, so we talked about ways to use line to represent the fluffy fur.  
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Squirrel Sketches

What do Trees Give Us?

The Giving Tree:  A Response to Literature


At a whole group story time I read the book written by Shel Silverstein.  I was pleased to hear the initial response, “Read it again!” Then I asked children to share their thoughts about the reasons the author might have chosen the title, The Giving Tree.  This sparked a lively conversation.  Oliver thought it was because, in the story, the tree gave things to the boy like shade and apples.  Then we added to our web:  “What do trees give us?” Sunden shouted, “Oxygen!”  Other responses were:  air to breath, houses and boats (as in the story), pears, and apples.  Some groups for investigation were formed.  Children could choose to work with Karla, another teacher in the classroom, to illustrate more things built out of wood from trees.  Or they could choose to work with another teacher, Betty, to investigate apples.  

Karla’s group shared their illustrations:  “Things made from trees”


traps (can cover a hole with leaves, grass, twigs and sticks)


signs


boats (made out of a trunk)


flower pots  


buildings


fences
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Karla working with the students

Some children used sandpaper to sand pieces of wood, and explored various types of wood chips in the sensory table.  Children noticed the scents of the types of wood.  Megan reported to the whole group at a meeting:  “The stuff in the sensory table came from trees.  It had bark.” Children used pieces of wood to create 3-dimensional sculptures.  Another group worked with Karla to make paper.  When it was finished they painted on it. 

Apple Investigations


This group met over several weeks.  First they examined apples, sketched them, looked at the cross-sections when cut both ways, looked at the seeds, the star pattern, and then ate the apples.  They decided to put some apple pieces outside to see if the squirrels would eat those too.  Every member of the group predicted that they would.  The next day when they checked on the apple pieces, some were gone and some were partially gone.  Although they did not directly observe the squirrel eating them, they agreed that the fact that some apples were missing inferred that the squirrels ate them.   They used tools like an apple peeler to see the entire peel of the apple in one strip, apple slicers, and a grinder to make applesauce.  They also conducted a taste test of various types of apples.  After graphing the results (pictorial graph), it was found that granny smith apples were most frequently chosen.  

Preparing for the Field Trip


Prior to our field trip to the apple orchard, children shared past experiences with orchards.  They attempted to define an orchard.  


Brent:  A place where there’s trees, you get cider, a slide, a maze, and a tractor.


Glenna:  It has a lot of apple trees.


Alexis:  Trees grow.


Julian:  It’s a place where they sell Halloween stuff.” 

A group made predictions about what would be seen.  


Ryan:  “Apples.”


Sarah:  “A choo choo train.”


Conrad:  “Flowers.”


Maya:  “Toys.”


Brent:  “Pumpkins.”


Kevin:  “Money.”


I created a copy of their sketches of these predictions along with the words “yes” or “no” so that they could bring it along with their clipboards and record the actual findings.  (There is a working train set in the store at the orchard; Sarah had seen it before).  Responsibilities for data collection were divided so that each small group of children would return with information to share.  Some of the responsibilities were:

1.  
The record of the findings based upon the predictions about what would be seen.

2.
A chart tallying some of the items observed being purchased at the store.

3.
Details added to a floor plan of the store.

4.
A list of the types of apple trees in the orchard.

5.
Observational drawings

6.  
A list of items found in the store.
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Data Collection Sheets for the Orchard
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Parent volunteers helped the children with these responsibilities and took dictation about the drawings.  
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When they returned they tasted Granny Smith, Golden and Red Delicious, and Jonathan apples.  They made a taste test and took data to see who liked which apple the best?  This information was later graphed and displayed outside their apple store.
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Constructing the Apple Store

Initial Planning

A group chose to work on creating an apple store like the one we saw at the orchard.  Referring to field notes, the children generated a list of items that they needed:



apples



cash register (Sarah)


pumpkins


cookies (Glenna)


doughnuts (JJ)


desk (for the cash register)


apple pie (Maya)

shelves (Oliver)


tables, to put things on (Glenna)

Materials we will need:  


wood (Glenna)

boxes and junk (Sarah)


tree (Conrad)


tape (Sarah)


blocks (Sarah)



Making the Tree


Conrad really wanted to make a tree but he was not sure how to go about doing this.  We looked at a tree another class had made.  There was a large cylinder painted brown for the trunk and a cut out paper taped to one side and painted green for the crown.  Conrad decided to represent the trunk in the same way.  He taped some real twigs from outside to the trunk. . The twigs were too heavy and kept falling.  We went back outside to collect more twigs and Conrad found a very large twig that branched off in several directions.   “It looks like a tree!”  he exclaimed.  I suggested we take it back to the classroom and create leaves for it.  However, it would not balance on its own.  It just fell over.  Conrad found some Styrofoam and stuck the bottom of the branch in the Styrofoam.  It still fell over.  We asked others for their suggestions and Glenna said, “Put it in a flower pot.  Put some dirt in it.”  So we tried this, and it worked but was not very stable.  I put some clay in the pot and this helped stabilize the branch.  Painting leaves with tempera or watercolor became a choice on the children’s planning board from which they chose daily activities, and many leaves were painted and hung from the extending “branches.”

Building the Display Shelves


Oliver decided to attach a piece of wood to a cardboard box to make a shelf.  He asks me for help.  I held it for him as he taped.  


“It’s too heavy.  I don’t think this is going to work,” commented Sarah who had been watching Oliver work.

When Oliver is finished taping and we let go of the wood, it falls.  


Meanwhile, Glenna and Conrad make their first shelf another way.  They tape each of four corners of a rectangular piece of cardboard to a larger box.  Oliver and Sarah notice the cardboard items they are using.  


“Maybe you could use those,” Sarah suggests.  I ask why she think they would work better.


“Because it’s too heavy!” she says, referring to the wood.  Oliver agrees and tapes the cardboard sections onto the larger box. He works on this for a long time.  The cardboard stays.  Oliver is satisfied.  Sarah has been watching others, and now decides to create her own shelves.
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Oliver working on his shelves.
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Sarah working on her shelf.

Glenna and Conrad continued working on the shelves.  We looked at the wooden shelves in our classroom.  I asked how they thought they could support the shelves so they wouldn’t fall.


Michael made a suggestion.  “The strongest way would be duct tape.”


Conrad exclaimed, “Hey, Glenna! I have a good idea!  You put one of these (pieces of wood) on the top and one on the bottom.”


I found a large, flat section of cardboard and suggested to Glenna for her to use as a tabletop.  We looked at our table and noticed it had four legs supporting it.  


Glenna:  “I have a great idea!  We could use these (cardboard sections).  Or wood.”


Conrad:  “Wow!  Look at our shelf.  It’s so pretty!  We can work on this tomorrow.”
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Brent had been checking in on this group’s progress from time to time.  After a few visits, he decided to join the group and built the shelves a different way.  Using the heavy cardboard rectangular pieces, he built shelves (two horizontal shelves connected to two vertical supports on each side).  

Observational Drawings of Apples

Children drew the various apples that were displayed in baskets on the table.  Children were able to look at them closely, experimented with the way they rolled on the table, smelled and explored how the apples felt in their hands. After the children drew the apples, the children used plastic knives and cut the apples into pieces. The children tasted the apples.  Nearly every day for two weeks, one teacher cooked with a small group of children.
[image: image33.png]


Cooking With Apples
Children chose to join the cooking group enthusiastically.  I explained to the children that we could open our own apple store and sell the things we make.  The children strongly agreed that we should do this.  They prepared many recipes that included apples:  apple crisp, apple pie, apple muffins, caramel apples, apple turnovers, apple cookies and apple cake.  Children read together recipes, tasted samples of the recipes, and commented on the delicious smells.  Kelsey, Oliver and Conrad made flyers and posters for advertisement of the bake sale.  

Painting Cross-Sections

After cooking and slicing apples, the children became interested in the various ways in which the apples when you sliced them.  Several students made representations of the cross sections.
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Phase III:  Culminating the Project
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Displays of Tree Representations

Open House

Families were invited to visit the school and view displays of children’s work. At that time, the children acted as guides and toured their families around the room showing them their topic webs, their observational drawings, word lists, and multitude of representations.  A favorite room, of course, was the Apple Store.

Apple Store

We invited the families, the K/1 classroom next door, and the people who work in the offices in our building to visit the apple store.  Children worked in the store in shifts with the help of parent volunteers.  The children made all of the food items that were sold.  The store was busy.  We were told that the apple muffins were a bit too salty, but that the apple pie was delicious!  One parent commented, “This was a huge success.  You should plan to do something like this again.”  Some grandparents came too.  
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Dramatic Play


Children began dramatic play from the beginning of the apple store.  While the shelves were being built, some boys wore construction hats and were builders.  Sarah and Maya pretended to serve cider to customers.  Michael began cutting out coupons to hand out to customers.  

Evaluation of the Project

From viewpoint of the teacher


This was my first project as a pre-k teacher.  I found that the elements of the project that I thought were very beneficial to my kindergarten/first grade students also worked well with my pre-kindergarten class.  Some of these children needed time for exploration of artistic media; others were ready to begin representation.  Observational drawing was challenging to most of the group, and I modeled techniques.  For example, I showed the children how to use straight lines and wavy lines and to use shading and lines of varying intensity (light, dark).  This was true with other media.  When I showed the children how to make coils with clay, they began to spontaneously create trees using coils as branches.   As I tried to build upon the areas of the topic that were of interest to the children; I made suggestions and provided choices for the children.  I could see where their interests were strong, and the aspects of the topic upon which I could build by observing the decisions children were making.


One of the most significant results of this project work was the way I saw children begin to share their own knowledge, ideas, and methods with each other.  Children would watch and consider what others were doing, ask them about it, and then make their own attempt.  Children would choose to join an existing group because of interest in the group’s work.  Because of this, meaningful interactions that focused on intellectual pursuits took place between children.  As this project reached all areas of our school’s curriculum, I found children intrinsically motivated to participate in activities.  At first I felt that I had to intervene and model more frequently than I had in the past, but upon reflection I feel that this is natural since these were first experiences with the inquiry process.  Also, even activities that were my suggestions were choices for the children.  Although interest and involvement varied, the activities described in this report were undertaken by children who chose to participate.  The children’s groups were not assigned by the teacher. 


As we began doing observational drawings, a few children told me, “This is hard.”  However, I watched and saw that they kept drawing or asked for help.  In other words, it seemed that they were challenged by this, but not frustrated.  Although parts of this project may have been considered to be on a more advanced level than typical 3 and 4 year old activities, I decided to let the children tell me about the appropriateness.  I watched carefully to see if there was frustration and, for the most part, I allowed children to make the determinations about their activities.  Because teachers know what a typical 3 or 4 or 5 year old can do, does not mean that children of this age should not have opportunities to exceed those limits if they desire and have the ability.  They might tell us through their work, “See, I’m 4 and even though I might not be able to do this until I’m 5, I just did!”  Projects allow for individualization and heterogeneous work.  The children can participate on many levels, and on all levels their intellect can be respected.  


Their second topic web at the end of the project demonstrated that they indeed thought of more things related to trees and were able to list products, types, and parts of trees.  See the Children’s Second Web.
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From the viewpoint of the children



As I had seen in the past, critiquing was highly successful in developing interest and appreciation for the work of others, as well as naturally facilitating children’s thinking about their own work.  Also, the spontaneous work that began to appear told me something about the children’s thoughts about the project.  Children had journals available for them to work in independently in which they self-selected topics for writing or drawing.  I began to see many trees and take dictation for fictional stories about trees.  Another way children reflected on their work was by writing or drawing and dictating narratives about the process it took to complete a product. 

From the viewpoint of the families


I received some feedback from parents about this project.  The open house during which families were invited to come to the school in the evening and view displays of children’s work was a good opportunity for conversations with parents about children’s work.  One parent told me that their daughter had seen an evergreen tree and informed the family that an evergreen stays green all year and doesn’t lose its needles like other trees lose their leaves in the fall.  Another commented to me, “He never used to draw.”  Many parents volunteered for field trips and to help with the apple store.  The feedback regarding the apple store was very positive.  “This looks so nice,” commented one mother who returned later with her husband.  Another parent suggested that we do something like that again.   

What the Children Learned


Establishing a reference point for what the children know now as a result of the project investigation as compared to what the children knew before the project is always very difficult at the early childhood level.  Through the documentation process it is easier to determine what individual children gained (i.e., specific concepts and vocabulary that they did not have prior to engaging in the project investigation).  Another way to analyze what the children learned is to break it down into three types of learning domains:  knowledge, skills, and dispositions.  The following list describes some of what children acquired through their participation in the inquiry process.

Knowledge

vocabulary:  known terms were clarified and new terms defined  (a

misconception about the part of the tree that provides the water was clarified (at first definition it was thought to be the trunk, later the roots)

the difference between coniferous and deciduous trees

products that come from trees:  wood, paper, some furniture, etc.  

types of trees and how to identify them by looking at the leaves

parts of a tree

related jobs:  forester

apples are harvested from trees at an orchard

apples are used to make other foods (applesauce) and beverages

leaves fall off of trees in autumn, although many turn brown it does not mean the tree is dead

trees provide homes and food for animals

trees make hundreds of seeds, not all of them grow into new trees

trees provide oxygen that is needed for the air people breath

a store can provide goods in exchange for money

Skills

verbal skills developed:  forming questions, sharing personal stories, reporting to a group, etc.

observational skills as in looking closely to draw, telling about what is seen

making predictions based upon observation

developing theories

expression of ideas and knowledge through the arts

problem-solving (making the tree, the shelves)

social skills  (working cooperatively and collaboratively)

fine motor skills (used in constructions using scissors, glue, drawing and writing, labeling, making tree models, clay)

counting and tallying

making a graph

measuring using non-standard units

Dispositions

to become “absorbed” in work, work over a period of time and return to work over a period of time

to be rewarded with satisfaction in work rather than extrinsic rewards  

to take risks and try new things, seeking challenge 

toward effort

toward helping others rather judging others

to problem-solve

Feelings

sense of community, belonging to the group

feelings of competence, that their ideas, suggestions and products will be valued

feelings of comfort with self 

sense of accomplishment

Teacher Activities Which Facilitate Student Investigation


Throughout the text I described my role as the teacher and how I guided the children’s inquiry process.  I felt that I needed to give more direction than I was used to giving since this was the first project of the year and the first time ever that three year olds may have been involved in this type of activity.  To assist teachers in their own process of guiding inquiry, the following table articulates specific strategies for teachers to use.

Facilitating Student Investigations

Modeling

Give examples:  share a personal story

Formulate a question (you don’t know the 
answer to) and devise a theory

Brainstorm ways you could find out if your 
theory is accurate

guess/test
Questioning

Ask open-ended questions

“What do you think?”

Ask follow-up questions, (i.e., “Yesterday you said,)” 

Conversing

Guide critiquing sessions

Share priori knowledge and new ideas

Listen to children’s personal stories

Have conversations, (not discussions)
Scaffolding

Connect ideas in conversations to possible 
plans of action

Connect existing skills to appropriate 
situations

Planning

Teacher webs (domain and topic)


Teacher-directed related activities

Collect class materials/resources


Create topic library


Collect related artifacts
Preparing

Contact community resources

Conduct preliminary field site


Visits/arrange appropriate field 
experiences

Materials (individual journals, etc.)

Instructing

Directly teach new techniques or skills as needed
Documenting

Help create displays of children’s work

Record conversations

Record ongoing progress

(photos, narratives, video, etc.)

Coaching/Guiding

Encourage (quality work)

Organize

Offer suggestions for improvement

Decrease intervention—let them make 
mistakes

Provide opportunities to redo work (time 1, 
time 2)

Gather needed materials

Listen

Enable students to devise plans and follow 
ideas you had not considered

Value creativity
Assessing

Document choice frequencies

Observe 


Task commitment


Time on Task

Use


Checklists


Portfolios


Child self-assessment (critiques, 
group reports, revisions)

Use assessments to guide other teacher 
activities listed

Resources and References

The key to first hand inquiry at a very early age is to use accessible resources that provide opportunities for children to use and manipulate themselves.  Therefore, the resources of one’s own city or locality are the most valuable.  In the Study of Trees, we tapped into parents’ resources, local orchards, the University of Illinois Extension Office, The School of Agriculture, local nurseries, and the local Conservation Agency.  Children brought in many books from home.  Teachers supplemented the classroom library with many books about trees.  Below is a partial listing of the books that may be used with this topic. With the use of the Internet, resources are endless.  

Books

Fowler, A., (1997). Arctic tundra:  Land with no trees. Rookie Read About Science.

Gamlin, L. (1997). Eyewitness Explorers:  Trees.

Gibbons, G. (1988). The seasons of Arnold’s apple tree.
Kim, J., (1989). Come on up! (Giant First Start Reader).

Lauber, P., (1994). Be a friend to trees.  Let’s Read and Find Out Science, Stage 2).

Maestro, B., Maestro, G., (1992). How do apples grow? A Let’s Read and find out Science Book). Harper Collins Children’s Books.

Micucci, C. (1995). The life and times of the apple.
Patent, D. H., & Munoz, W. (1997). Apple trees. Early Bird Nature Books.

Robbins, K., ( 1998). Autumn leaves.
Schnieper, C. (1988). An apple tree through the year.
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