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In-Depth Studies of Water 

By the Students and Staff in K/1 Classroom
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Marjorie Klein, Head Teacher

Jean Mendoza, Assistant Teacher

Marcia Burns, Assistant Teacher

Kindergarten and First Grade students invite you to see what they have discovered about water. Come in and get wet with us!

Project Overview
Focus of the Project


The children led this study with their questions into the investigation of water-its different forms, where it goes and where it comes from, its color and properties such as sinking and floating.

Beginning the Project - How Project Was Initiated


The topic of water was selected because of the children's continuing interest in water from the previous project-Changes in our Environment.   This first phase was devoted to finding out what the children already knew about water and how well they were able to talk about, formulate questions, and represent their experiences with water.  The project began with the teacher sharing stories of her own experiences using a hand pump and boating.  The children shared many stories about bathing in water, boating, swimming and splashing (reflecting their five years of daily interaction with water).  They chose ways to represent water which included drawing and painting, and surveyed classmates for ways of enjoying water.  The teacher and class brainstormed words associated with water which were categorized to form a web and questions about water were formulated to give Phase II direction.  Several questions became focuses for investigation:  What are conditions for water freezing?  How do things float in water?  How is water made into rain?  Where does water go down the pipes?  How do you know water is clean?  What color is water?

Developing the Project 


This phase of the project describes ways the children investigated water.  Field studies to our playground, our classroom,  a nearby pond and creek, and the water treatment plant were taken.  During field studies the children did field observational drawings, made collections, predictions, and counts.  Experts were invited to our classroom:  University of Illinois plumbers, a parent who explained the water cycle, a parent who showed the micro-organisms living in pond water and bi-weekly lessons taught by two university students in the Project Search science class.  Writing opportunities included:  experience stories, letters, poems, books and captions to drawings.  Children prepared a survey sent home to parents about water usage.  Data was collected with information discussed, compared and graphically organized into:  tally charts, graphs, pie charts, sequence charts, part to whole charts.  On a daily basis, individual children or small groups conducted self-directed experiments.  Many discussions and group meetings occurred where the children could listen, question, comment and enjoy each other's work and gain new understandings about water.  Fiction and non-fiction books were shared, individually and as a group.

Concluding the Project


It was time to culminate and share our water project.  "What was important about water" was discussed.  Six areas emerged and groups of children worked on illustrating posters, murals, models, and dioramas or plays showing the story of "how and what" our class learned about water.  The whole group worked on a model of the water treatment plant, allowing opportunity for much discussion, disagreement, and repeated communication.  The classroom hummed with intense purpose.  Excitement surrounded the day as the class celebrated their learning with their families and adjacent classroom friends.  Each child was a spokesperson for an area, explaining his or her learning.  Then each enjoyed a snack of watermelon and jello jigglers.  

What did the Children Learn

Through the in-depth study of water, the children were encouraged to relive, review and remember their experiences with water.  The children strengthened their disposition to observe water more closely.  They became more skillful in representing water in their drawings, and extended the variety of media in their representations.  They verbalized predictions, and hypotheses and took the lead in conducting investigations with waters.  The children worked on listening to each other, sharing comments, and respecting similar and opposing viewpoints in large group discussions.  They became more skillful in using water terminology, and became more independent in organizing data with graphic organizers.  In the inquiry classroom, not all children are learning the same thing.  It is individual growth in understanding not whole class growth that is most reflective of the learning that occurs in this environment.  Table 1 demonstrates the multitude of ways that the students’ project investigation activities were integrated into the subject domains of the University Primary School Curriculum.

Teacher Reflections 

It was rewarding for me to see the depth of the children's investigation and to see the growth in the ability of young children to take the lead in their experiments and survey investigations, independently organizing the data.  This kind of exploration is facilitated by scheduling daily choice time (Activity Time) for one hour, providing materials and support in forming questions and inquisitive attitudes.  It was interesting to see how responsibly the children helped critique each other's drawings of water and how effective it was in getting children to reflect, re-examine and revise their work, indirectly increasing each child's expectations of the quality of their own work.  Each day someone or several children conducted self-initiated and self directed experiments.  Interest in group sharing was high and the next day's experiments often reflected peer listening because the new experiment scaffolded upon the previous experiments (often repeating the experiment to see if they could get the same results or repeating the experiment, changing only one variable).  The topic of water is a good one because most every child has many, varied experiences with water which serve as a foundation for more curiosity, experiments, and increased understandings.  Certain properties of water are very concrete (liquid and solid) and enjoyable (mixing, splashing, melting), however, other aspects of water (displacement, molecules, water cycle, frost, dew point etc.) are somewhat abstract and possibly more challenging for young children, allowing for areas of growth. 

Table 1 - Water Activities Integrated into Subject Domains

· Subject Domain
· Activities

Arts and Aesthetics
· memory drawing (water recreation pictures, uses of water in the home)

· painting (water pictures, puddle pictures, revisit a field drawing with water paints, posters for culminating display)

· observational drawing (playground drawings of rain, mud, puddles and snow, micro-organism seen in a microscope, water faucets and pipes, water habitats, portions of the water treatment plant)

· presentations (plays, explanation of water posters for parents and classroom)  

· singing and movement (sang Rain, Rain Go Away, Fishy Swam Right Over the Dam, Pitter Pat, Sh-Sh Snow Flakes Falling, Sky Bears, movement and drawing while listening to La Mer)
· constructions (boat constructions with wood or boxes and junk supplies ; box, cellophane for dioramas; boxes, paper towel rolls and pipe cleaners for water treatment plant model; box and cardboard, and pipe cleaners for doll house showing plumbing; paper towel rolls to show pipes for house-keeping sink)

· literature related artwork (mural of Jack and Jill)

· representations (constructions, blocks, pattern blocks, computer-Kid Pixs, representing side view of plumbing pipes, acetate mural of pond) 



Language and Literacy
· vocabulary (molecules, displacement, water cycle, monkey wrench, pipe wrench, frost, dew, dew point, Fahrenheit, Celsius, reflection, humidity, wet bulb, buoyancy, flow, dissolve, saturate)

· making lists (uses of water, plumbing tools used in maintenance, sea names)

· oral language developed through group discussion (hypothesizing, supporting one's hypothesis)

· listening (in large group discussions, small group, one to one, and to experts)

· writing (water poetry, water questions, thank you letters, labeling pictures, water books, articles for monthly newspaper, label water pictures)

· formulating questions for research (how do things float in water?, what color is water?, how does water go through it's cycle stages? etc.)

· critical thinking (discussing  and supporting statements on questions-Why do heavy things float?-pondering questions-What is frost?)

· use of literature, resources, and references (see list)



Numeration and Problem Solving
· surveys (favorite fun in water, home usage)

· graphic organizers (Venn diagrams, pie charts, and bar graphs reporting survey results)

· estimations (estimated number of pennies individual boats would carry, )

· predictions (amount of water usage, what do plumbers do, names of wrenches, the results of each experiment, the cost of a gallon of water, where water goes)

· counting (number of tanks at water treatment plant, pennies to fit on boat before it sinks, data from surveys)

· relationships (water and temperature, salt water and buoyancy)
· problem solving (converting nonstandard measurement to standard)



Investigative Skills-Science
· comparisons 



water temperature in pond during 
various visits, 



data collected from "home water uses" 
survey, 


experiment comparisons:  (1 cup of snow to 1 cup of water; speed of melting ice cubes-1 with salt; speed of freezing cups of water-1 variable changed-1 cup of hot water; 1 cup of water with 1 ice cube; 1 cup of water, 1 ice cube, covered with cellophane; 1/2 cup of water & 1/2 cup of juice, mixing with hot water and cold water, boat floating with penny cargo, freezing experiments in refrigerator and freezing experiments outside-depending on temperature, size of 1 cup of water to the cup frozen)

· observations (water on playground:  rain, mud, puddles and snow; micro-organisms seen in a microscope; water faucets and pipes; water habitats;  the water treatment plant, noticing where freezing occurs first, float & sink test with many objects)  

· experiments (speed of melting, speed of freezing, making crystals, coloring water, coloring soap, dying material, batik, mixing oil and water, mixing sugar and water, mixing salt and water, mixing baking soda and water, mixing water and rocks, mixing same with hot water)

· explorations (displacement, molecules, water cycle, rain making, water treatment, where does water go)

· investigations (cargo carrying capabilities of boats, freezing, water habitats, water usage, water mixing, water temperature, plumber tools)

 

· Social Science-Social and Emotional Skills (Dispositions)
· Enjoyment 


to enjoy wondering about and 
questioning the world around



to enjoy investigating

· problem solving comparisons



answering questions



how to investigate



how to organize data

· confidence



in their ability to investigate



in representing waters in drawings



in using a variety of mediums



in remembering experiences of waters



in observing waters more closely

in presentations for an audience

· teamwork



cooperation, collaboration with others 
in preparation of displays

· helpfulness



peers working with each other in 
solving problems



in discussing for better understanding 



in cleaning up

· awareness of needs of others



sharing:  people, materials, space, 
time



sharing praise and appreciation of 
peers

· initiative



taking on individual project related 
study



choosing to do an experiment

· task persistence


encouraged in every aspect of project


perseverance ongoing individual study 
interests

· communication 


listening to each other 


reporting progress of investigations
sharing comments


negotiations


more skillful in framing questions


use of new vocabulary

· risk taking – verbalizing disagreements,.estimates, hypotheses, and predictions 

Phase 1 Recalling Experiences
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“When I was 4 and I went to Chicago I saw a huge huge boat.  This is a rowboat.”
In the first phase, children recalled their past experiences with water and represented their memories.  Some of their experiences included riding in boats, playing in the bathtub, splashing in the puddles and listening to the rain on the roof.  Some of the children had experimented with water.

Michael and Mariel shared their frozen water experiments.  Even though Michael reported an experience that he had observed, he predicted that the water in his experiment would all freeze at the same time.

Michael: In my backyard, I noticed some water in a container was really cold and some on the left was frozen. 

Teacher:  So you noticed the water froze on the left first.  Where do you think the water will freeze in your experiment?

Michael:  All over.

Mariel conducted a day-long experiment during one Activity Time to investigate her question, “What part of water freezes first—the top, the sides, or the bottom?”  She predicted that the bottom would freeze first:

Teacher:  What do you already know about water freezing?

Mariel:  I have seen a birdbath and the water got cold, but my mom dumped the water out before it froze.

Teacher:  What will you do to test your idea?

Mariel:  I’ll get a cup and put water in it and put it in the freezer and I’ll look at it tomorrow.

Teacher:  How will you tell which part froze first if it is frozen all the way through tomorrow?

Mariel:  A clear cup?

Teacher:  How about if we check it sooner?

Mariel:  How about 3 minutes.

After Mariel had put a clear cup of water in the freezer, she set an egg timer for the interval of time that she wanted to pass between checks, then recorded her times and results (“no” and observational drawing) herself.  The teacher added the plus signs between the numbers of minutes, then added up the minutes with Mariel.

Their discussions in this phase were about swimming, playing in water outside, cooking, sharing their previous water experiments, and filling out surveys related to what they like to do in water.  Children brainstormed words associated with water which were categorized to form a web.  To facilitate their fast recall of ideas, the teacher wrote their ideas on post-it notes and later with the children’s input physically sorted the words to go under specific categories.  Over the course of approximately five large group discussions, the children constructed the following web.


[image: image2.wmf]* We need water to protect us.  (

A.P.)

* We need water otherwise we’ll die. (T.H.)

* Water is good for you - you have to drink.

(T. H.)

* You need to drink 8 glasses of water each

day. (J.L.)

* Water is very good part of planet.  (

A.L.)

* Animals really need water. (

M.B.)

* Water is very important.  It keeps us from

dehydrating & dying. (

A.K.)

* We need water for animals to live - They

live in water. (D.K.)

* I think if we only drink water & nothing to

eat we’d die. (A. P.)

* Water is important for pond animals.

(C.W.)

* Water is important to plants.

Water Web I

Our Need for Water

Water 

Can be Polluted

Water in

Prehistoric Times

Things to Do in Water

Geology

How Water Looks

Where is 

Water

Some Things Float, Some Don’t

Water Life

* Fish swim in water. (E. M. K.)

* Don’t put oil in water - dolphins

or whales die. (E. K.)

* Water is important for pond

animals.

*Don’t pollute water - other wise you

drink the trash (K. S.)

* Before we had land -only

water and volcanoes

* Some apples float in water. (C.F.)

*If we had no water, we couldn’t go to

islands. (AT.)

* The water comes from the ocean. (R. L.

*  The oceans = very salty water. (C. Z.)

*  Ocean is filled with water. (E. K.)

*  Water is on earth. (J. L.)

*  Ocean water is salty. (L. H.)

*  We can swim in ocean water. (E. K.)

* If you look at water from a deck, it looks

blue - inside the pool it looks 

grey. (E. K.)

* At swimming the water looks blue and

green. (

C.Z.)

* We are 50% water (J. W.)

* Water is in almost everything. (K.

H.)

* Water is everywhere. Like snow,

water is here and there. (K.L.)

* Water is mostly on every land but

before we had land this whole place

was water.  Volcanoes made land. (A.

K.)

* Water is fun to play in. (I. K.)

* Water is fun to play in the pool. (M.

H.)

* When you swim, you’re exercising.

( J. L.)

* I like to float on water. (E. K.)

* I like to swim in water. (T. H.)

* I like to splash around in water. 

( D.

K.)

* When I was 4, I was going in my

canoe and I saw the mountains.  When

I was 6 I saw mountains like in

Raiders. (I. K.)

* Water is good for sailing. (R. L.)

* You can go fishing in water. (M. B.)

Water

Water 

Can be Salty or Fresh

* If you drink water electrons. (I. K.)

* When you drink water, you drink 

molecules (D.K.)

* When you drink, you drink atoms. (I.K.)

What is 

Water



The class completed the first phase (remembering their experiences) in their study of water.  Several students articulated questions to pursue in the next phase of the study.

Alex:  How does ocean water and sea water get salty?

Michael:  I wonder why some things float and some things sink?

Chloe:  What is water made of?

Daniel:  Why is water so wet?

Ian:  How do you know it is clean water?

Joe:  Why is water gray?

Erin:  Why does 1 cup of snow turn out to be less than 1 cup of water?

Mike:  How does water go through it’s cycle stages?

E’Bria:  Why does water freeze?

Rachel:  I wonder why water is blue?

Amara:  How do animals live in water?

Carl Adam:  How do molecules (water) flow?

Konlin:  Where does water go?

Arif:  My question is-How do things float in water?

Colin:  Where does water come from?

Kate:  How does water become water?

Elizabeth:  If us and ice are both made of atoms, when we’re cold why can’t we melt?

Tess: I wonder where water goes down the pipes?

Arnav:  How does water form snow?

Laura:  I wonder why in the ocean the waves are big?

Mariel:  How is water made into rain?

Jim:  Does water make clouds?

Meredith:  Where does water come from for rain?

Erin:  Why does 1 cup of snow make less of water?


Each child wrote and investigated their individual questions.  The teachers focused the group investigations on the following researchable questions: 

What are conditions for water freezing?  

How do things float in water?  

How is water made into rain?  

Where does water go?  

How do you know water is clean?  

What color is water?

Phase II – Pursuing Our Questions 

Data Collection, Analysis, and Synthesis




Children went to the neighborhood pond for their first field trip. A crucial element of an investigation is reporting observations and discoveries to the class.  This gives the investigators the opportunity to clarify their findings and speak before the group.  It gives the rest of the group the chance to listen to findings, ask questions, challenge assumptions, and express their own knowledge about the topic at hand.  

Upon return from the pond, the teacher led the children in the following discussion.

September 23, 1997

Teacher:  Konlin, you were in the pond water study group.  Did you notice anything that you would like to report to the class?

Konlin:  I dropped 3 apples in the pond.  2 apples floated and 1 sank.

Teacher:  That's interesting.  I wonder why.

Daniel:  A small apple is going to have less weight.  It isn't as big so it would sink and a big one has more place for the water to hold it up.

Teacher:  You may want to try to do an experiment in our classroom with water and try things to see if we can duplicate Konlin's experiment and come up with a theory of why things float and sink

Alex:  I threw in a big apple and it sank.

Mariel:  Big things sink and little things float.

Teacher:  Why do you think that's true?

Mariel:  I just thought it up.

Alex:  Actually the smaller would sink and the bigger would float.

Rachel:  Were there a big one and 2 little ones?

Konlin:  They were all the same size.

Alex:  Maybe 2 were slightly tinier.

Erin:  Maybe one had a worm hole in it.

Carl:  And the water got in the hole and made it sink that way.  

Alex:  Or maybe the water made it float because the hole made it lighter.

Arnav:  Maybe the heavier the thing, the lighter...No.  If the thing has much air then it stays up.  The thing that doesn't have air stays down.

Peter:  Deer like to eat apples.  Maybe the deer took a bite out of the apple-a really small bite and then the deer didn't like the apple and just left it.  It was a really small bite and Konlin didn't notice it.  And the bite filled up with water and sank.

Konlin:  I didn't see any bites.  

Teacher: So we'll need to experiment with apples with and without holes.

Deren:  You could do another experiment with apples the same size.

Meredith:  I noticed that I saw a couple of tadpoles.

Colin:  I noticed fish

Konlin:  I also noticed seaweed.

Laura:  We collected pond water.  

Rachel:  Where did you see the fish, Colin?

Colin:  Near the sand.  

Teacher:  Thank you for reporting about the pond water.  Now Chloe, E'Bria, Elizabeth and Ian will report what they noticed about insects.

Chloe:  I thought we'd find insects in the tall grass next to the pond.

Elizabeth:  There was a butterfly, a dragonfly, a spider, and a grasshopper.  Sheri caught the grasshopper for me.

Teacher:  Where did you predict that you could find insects next?

E'Bria:  We went in the woods that were next to the pond.  We picked up a log and looked under.  There were beetles and centipedes.  

Arnav:  I think insects are more frightened than animals.  

Mariel:  Did you find any ladybugs?

Elizabeth:  Ian found one.

Alex:  What colors were the bugs?

Elizabeth:  Brown, black, and orange for the fuzzy caterpillar.

Children pursued answers to their questions in a multitude of ways.  They experimented, observed, represented what they observed, surveyed, and sought information from professionals and secondary resources.

Experiments

During the next Activity Time, a number of children wanted to do float and sink experiments.  The teacher led the small group in a discussion.  

Teacher:  What do you want to find out?  What is it that you are curious about?  

Meredith and Laura were first to articulate their questions.  Both wanted to compare the buoyancy of small and large apples.  Meredith and Laura described how they would make the comparison and then drew what they thought would happen.  Both girls planned to pick up apples that had fallen from the apple tree on the playground, and try to float them in the classroom sink.  They went about this process independently.  After completing their experiment, they dictated their findings.  

Laura:  I thought the big apple would sink and the little apple would float.  Sometimes the big apples are “more heavy” than the little apples.  Both apples floated.

Arnav also wanted to do a floatation experiment.  He first wanted to see how whales would sink. The teacher asked how he would proceed with that experiment.  He decided to use classroom toys to test his theory “that heavy things sink and light float.”  In his search around the classroom, he chose a pinecone and a nut.  Because the pinecone was bigger, Arnav assumed that it was heavier and would therefore sink.  When he did his experiment he proved his hypotheses was erroneous. 

E’Bria chose to do a floatation experiment.  She selected a 7-shaped sponge and an open plastic cube.

E’Bria:  First, I think the sponge 7 (it was shaped like a 7) will sink and the square plastic lid will float.  I think the 7 is heavy and the lid is light.

Teacher:  What does heavy mean?

E’Bria:  It feels heavier.

Teacher:  When you hold the 7 and the lid, which feel heavy and which feels light?

E’Bria:  The 7 feels light!

Teacher:  How will you test your guesses?

E’Bria:  I’ll put them in water and try.

 After E’Bria completed the experiment independently, the teacher questioned her.

Teacher:  What did you find out?

E’Bria:  They both floated, but when I put water in the lid, it sinks!

Teacher:  Why do you think it sank?

E’Bria:  When you put water in it, it sinks.  


Class discussions about float and sink continued.  Members of the group shared their recollection of big boats being heavy and still floating.  This challenged some children’s hypothesis of why things sink and float.  A number of children decided to build boats to test their theories.
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Boat Building

Children worked independently and in small groups to construct their boats.  They shared ideas and prior experiences as they worked.  Testing, finding flaws, and making modifications are integral to the learning that occurred here.
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Making plans for the boat design.

Self Evaluation
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Jim commented about his boat:

What didn’t work?

The rudder.  The rudder was bent one way so it would fall the opposite way that it was bent.

What worked?

I’ve tried that boat before without the rudder.  I think it might work without the rudder.

Other observations:

Paper boats don’t work very long.

Carl noticed that when he put lots of pennies on, his raft would flip over, dump the pennies off, and keep floating upside down.  He said, “I can tell when it’s getting ready to flip because it starts to tilt.  I found something else out.  It holds the whole bottle (empty pop bottle) and doesn’t sink.  

Mike said,


I noticed that when I put a wall on the bottom for protection of water which would have leaked up into the boat.  I’ve got high walls so it wouldn’t leak so much.  I also have like skis that I added.  The hard part of making the boat was making the platform for the pennies to go up with the walls.  The flat pieces of wood were hard to connect with the circle ones because the circle ones kept rolling off when I tried to tape it.  I put tin foil over most of it to keep the leaks out.  Also I have like little bumps on the corner of the wall to, like an inch from the top.  It’s also getting heavy.  I think I have about 3 layers of wood above the platform.  Below the platform, let’s see, maybe about four or five.  The highest amount of cargo it got was 304 pennies.  After 304, it tipped over.  Since the pennies all got in the water the pennies always carried little drops of water back into the boat.  It was also hard to get the skis to the bottom bump, the bottom piece of wood.  I put it on the other wall.

Float and Sink – 
Why do some things float and why do some things sink?




How do things float in water?










Will They Float?

Children continued building and testing their boat constructions for many weeks.  Children used various materials—wood, clay, tape, paper, cardboard—to construct their boats.  They used pennies to test the boat’s load bearing capabilities.  By the end of the project some children were using words like buoyancy, displacement, density, and surface area to explain the concepts of sink and float.

Evaporation and Absorption Experiments

Another series of child initiated experiments were conducted to answer the question, How is water made into clouds?  Children predicted whether water could run “uphill,” then observed green tinted water traveling from a pan to a margarine tub via a rolled up coffee filter.  The following discussion occurred:  

The wick experiment dried out completely over the weekend.  E’Bria noticed it.

E’Bria: Look!  The snow is all gone.  It all disappeared.

Teacher:  Where do you think it went?

E’Bria:  I think it went into the papers. (touches papers to test)  No, it’s dry.

Teacher:  So, where do you suppose it went?

E’Bria:  Sometimes the snow just dries up.

Arnav arrived while the discussion was taking place.  He said,  “ I suggest that it evaporated, because it all dried up.”

Mariel arrived and said, “Look, it dried up.”

Teacher:  “Where did the water go?”

Mariel:  It just sort of got flat.

She made an observational drawing of the bottom of the pan, which had green and blue residue of the food color.

[image: image15.png]



[image: image3.png]



Pan with Dried Up Water

Elizabeth:  The water dissolved.  It dried up.

Teacher:  Where did it go?

Elizabeth:  It evaporated.  Maybe it went in where the newts and fish are.

Later, at group meeting, Joe said,  “I noticed that the pieces of paper are circle pieces of paper.  My idea was that the water went up into the air but it left behind some green.  But the water in the paper strained the color but some of it got through.  That why the paper’s not as dark green.  There’s nothing to strain the color out.

Michael:  But part of it is almost black.

Peter:  I think the water went through and after three days it went back through and dried up the piece of paper and the rest evaporated and got invisible.  It went into the margarine dish and it went back.

Kate:  I think all the liquid evaporated and the color stayed.  It was already dry and there was water in it, like milk.  If something doesn’t have water in it, it wouldn’t be a liquid.

Daniel:  How could it only evaporate into the paper?

Arnav:  I think the water left the color on the pan when it evaporated and some water stayed and made the color on the paper and on the pan.

Rachel:  I think the water went up and left the green stuff behind.  I don’t know where the water went.

Arif:  It evaporated.  It went up into the air.  Slowly.

Other Water Experiments:  Pursuing Children’s Questions

How is water made into clouds?


Does water make clouds?


How does water go though its cycle stages?


Why does water freeze?


Does one cup of snow turn out to be less than one cup of water?


How does water form snow?


How is water made into rain?


I wonder where water goes when it goes down the pipes?


How do water molecules flow?


What is water made of?


What is mud made of?


How do you know it’s clean water?


To answer these questions, children pursued their own experiments.  They were particularly interested in exploring the relationship of water to mud.  After a big rain, children made clay mud balls on the playground.  Upon coming in from recess, they predicted how long it would take for the mud balls to dry and how the mud ball would look.  A few days later some children dissected some mud balls.  Other children dissolved them.

Mud collected on the playground became the basis for an extended investigation of evaporation.  Children made “mud balls,” then left them to dry in the classroom.  They then cut them apart to make their observations.  Below is the transcript of recorded conversation.

Meredith:  Rock.  It’s a rock.

Teacher:  Is there any dampness?

Meredith:  No, If you put water on it, it will have moisture.  I know, I’ll make an experiment.”

Meredith dunks her ½ clay ball in a Dixie cup filled with water for three seconds and then places it on a plate.  Then she drops both clay pieces in to the water and leaves them in the cup while she walks to the other room to retrieve newspaper.  She attempts to pull out the clay.

Meredith:  It’s really sand.  It’s sort of like sand.  I can’t get them.  It probably turned into part of the water.  All I can get is these little crumbs.  I want to put it in the refrigerator.  I mean, the freezer.

(Meredith places her cup in a plastic bag to be put in the refrigerator)  She writes her prediction, “I think the stuff will turn into water.  Muddy.”

Erin:  I can’t cut this rock.  I’m not getting it.  Mine is hard to get.  (The teacher helps her to cut the mud ball). It’s not mushy in the inside.

Teacher:  Is it the same as the outside?

Erin:  We can put it outside.

Teacher:  Where do you think the water went?

Erin:  It dries up.  When it dries, it turns into moisture. It’s inside the rock.

Amara:  Instead of this.  Moisture turns into air.  On Magic School Bus, it says you can’t see the air.  It evaporates.  It makes rain too.  Air picks it up and it goes into the clouds.  It will go to India and rain.

Annie:  Maybe mine turned to rock.

Trey:  Yeah, me too.  We made rocks.  I thought it would happen in 3 days, but it happened in four days.

Teacher:  Where do you think the water went?

Erin:  It went into the crack and dried up.

Annie:  I think it evaporated.  It turns in to air.  It goes into air and turns into air – by clouds.  I think it gets warm air here and dries up – into rock.  The water goes into the rock of form it.

Trey:  Yeah, I think so too.  It smells like cheese.  I think it just sucked it in and it’s still in there.  It just dried up – really really warm water.  It’s still inside.

Ryan:  I’m not sure yet.

Mariel:  I think the same” (As Trey).

Ryan:  I think the same as Trey.

Mariel:  I think it went in a little crack in there and the water went all the way to the bottom.  It moves all through the rock.

Ryan:  I think it dried up as sand because the classroom got very hot.

Trey.  I think it’s still water, but it’s just that it’s round the ball.  It used to be water, but now it’s not.  It’s (water) cement, sort of.  Because it’s really warm in here and that’s why.

In other investigations, children experiment with containers of water in plastic bags.  Children explored the following properties of water to answer their questions:

Mist 

steam

running water into water

running water into sink and drain pipes

snow and ice melting

water freezing

dissolving into water

absorption

aquarium

evaporation

crystallizing

Observations and Representations


Observing Pipes, and Steam, and Flowing Water:  Where does water go?
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Tess:  The steam in this chalk drawing looks like my other copy (the observational drawing).  I saw it moving from out of places over to there, and it went rising up there and then it turned.

Jim:  I saw ripples and a big splash where the water came out.  But if there was no gravity the switches would always be up.

Joe: I observed that when the water comes out of the faucet there are little indents in the water at the top but they get smaller and smaller and at the bottom they just disappear.

Carl:  I noticed that the water came out of the faucet and went down the drain into the pipes. It splashed because there wasn't any water where the water hit. If there were no gravity, water would come out of the faucet and go straight up in the air.

Mike: I noticed that when it came out of the faucet, it went into three channels and down the drain.
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Konlin:  The water was bubbling and underneath was this little line, a fat line, with bubbles on it.

Children noticed that water came to and left our room through pipes.  Deren and Peter made representations of the pipes with PVC, faucets, galvanized iron, stainless steel sink drain, and paper towel tubes. 
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Deren uses a variety of materials to construct pipes.
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Peter making his pipes with paper towel rolls.

A month later, children continued theorizing about where the water goes when it leaves the sink.

Arif:  The water starts in the sink.  It's going down the pipe into the water treatment plant.  The pipes are underground.

Mariel:  First, it goes from the faucet then it goes out the faucet and goes down the hole and into the pipes and goes to the sewer and goes to another pipe and then it goes in the lake and stars all over again.  Pipes are in the floors. 

Observing Snow and Ice Melting
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Colin:  I saw ice melting.  There were little white things inside.  They stayed still.
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Carl compares the weight of a cup of water


Joe observing snow crystals.

 with the weight of a cup of snow.
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Children are using various instruments to measure the temperature of the snow and water after the snow melts.  They are using rulers to measure the height of the snow as it melts. They are using the food coloring to track the metled snow.

Arif: I looked at ice melting and the water was connected to all the other water so it went all around the ice.

Water Observational Drawings

During field studies and experiments, children made observations and drew what they observed.  By the end of the project, they had a large collection of drawings. Drawings provide opportunities for children to demonstrate greater attention to details, to think about what they are drawing, and to edit previous ideas.  They also provide a basis for discussion as children try to articulate what they have drawn.







Observational Painting of a Rain Puddle

 “I noticed mud, rocks, and lots of ripples”

   “Reflections”

Conversations and Dialogue


Conversation is an important way for children to verbalize their ideas.  The teachers can glean the degree of their understanding of concepts from listening to the dialogue and encourage them to explain their ideas in greater depth.  The following series of dialogue demonstrates the children’s interest in the concept of “frost.”  They were particularly challenged to define frost.  They wanted to understand the distinctions between frost, dew, and snow.

Frost Dialogue

October 15, 1997
Teacher:  Did you notice any changes outside this morning on your way to school?

Amara:  I noticed snow on the grass.  It started to rain a little bit last night and it got so cold that it snowed out of the clouds.

Jim:  I noticed frost when I fed my two cats.

Alex:  I think its going to snow pretty early this year.  Because last night my dad had to go to a meeting and I had to come with him and when I went to go to the house I smelled snow.  

Teacher:  Oh, what does snow smell like?

Alex:  It smells sorta like bacon.

Teacher:  What happens to get frost?

Joe:  I think it was raining and snowing last night, it was snowy cold last night.  So rain and snow that is frozen makes frost.

Kate:  I agree.

Sherri:  I agree.

Ian:  I agree.

Joe:  Frost means it's frozen.

Erin:  I think it was raining and snowing.  It was very cold last night because I was going outside and I felt some drops on my head.   I was like, "Is it raining?"  and then I started to see snow.

Elizabeth:  I think that it just so cold that it just gets there.

Teacher:  How does the frost just get there?

Elizabeth:  In the summer we saw a dead bunny and our dad touched him with a shovel, and it was dead because of the record.  He was frozen.  That's how it got frost.  

Teacher:  The frost got there from the bunny?

Elizabeth:  No, the record.

Teacher:  Could you tell a little bit more about this record. 

Elizabeth:  It means that it's a cold record.  The weather's cold outside.

Carl:  Like a weather record.  

Deren:  Last year it set a record.

Elizabeth:  That's what I meant.

Teacher:  So you mean that last night it set a record and that's how the frost got on the grass?

Elizabeth:  U-huh.  And I found some, my dad found some on our car.

Teacher:  How did the frost get on the car?

Elizabeth:  From a record.

Teacher:  How does the record work?

Elizabeth:  It gets so cold.  I sorta agree with Jim.  I think it rained and got so cold it froze.

Ian:  I know what a record is.  Do you remember last year, if it the coldest or the hottest that it's ever got, it's called a record and the radio comes on and tells you.

Teacher:  Did you hear the radio say that last night was the coldest for this date?  (Shakes head - no)

Elizabeth:  I thought it was pretty cold.

Kate:  I think it rained and then it got on the grass and then the grass--the rain drops started to freeze.  But it wasn't snow.

Alex:  Ice crystals.  I learned that in Magic School Bus.  But usually when it rains, the ice crystals come from the clouds but when they get closer to the ground, they start melting.

Teacher:  So is that what happened last night?

Alex:  It was sorta backwards.  

Kate:  Even in winter it starts from rain to snow.  The snowflake starts out as a droplet but then as it goes down it turns into a snowflake.  And then it's just cold ice.  

Joe:  What I was saying is that it was snowing and raining and I'm sorta saying what Kate was saying but instead I'm saying the snow and rain started out as snow and then the snow as it got close to the ground some of the snow melted and then they both joined together to make frost.

Ian:  When I came home from soccer, it sorta smelled like snow.

Teacher:  What does snow smell like to you?

Ian:  Half-burned eggs and half-burned bacon.  I looked out the window and saw a little white dot.  

This conversation served as documentation that even though all the children in this dialogue knew vocabulary such as frost, freeze, rain, and snow; they did not understand the conditions for frost or the concepts behind frost.


Documentation assists instructional decisions.  When compared to conversations, brainstorming lists and webs, and representations at the end of the project, growth can be noted.  A first, second and third attempt at a task can also give some insight into what learning has occurred.  Conversations occasionally indicate some misconceptions.  A later conversation may indicate some growth in understanding. 
October 29, 1997

To document and keep abreast of the children's thoughts and reflections, the next time there was frost, the teacher asked what they were thinking.

Amara:  There was frost again this morning.  

Teacher:  We had a conversation about frost on October 15.  You had this to say about the frost on that day: ‘I noticed snow on the grass.  It started to rain a little bit last night and it got so cold that it snowed out of the clouds.’  What's your thinking on frost, now?

Amara:  It looks like snow.

November 18, 1997


The children came into the classroom excited because it snowed the previous evening.  One child said in the group meeting, “All those kids that said it would snow in November are right.”


The classroom teacher reminded the students of a previous conversation that they had about snow and frost.  The teachers had typed this conversation and had displayed the transcript on the wall to revisit.  The teacher read from the wall:

Joe:  I think it was raining and snowing last night, it was snowy cold last night.  So rain and snow that is frozen makes frost.

Kate:  I agree.

Sherri:  I agree.

Ian:  I agree.

Joe:  Frost means it's frozen.

Teacher:  Does the snow that is on the ground look like frost?  

Joe:  No.

Teacher:  So what is your thinking on frost, now?

Joe:  I don't know.

November 25, 1997
Teacher:  Did you notice anything as you came to school today?

Kate:  There was frost.

Teacher:  On October 15, we had a conversation about frost.  On that day Erin said, ‘I think it was raining and snowing.  It was very cold last night because I was going outside and I felt some drops on my head.   I was like, "Is it raining?"  and then I started to see snow.’  Is that still your thinking about frost?

Erin:  Yes.

Deren:  I think frost comes from grass.  It's white stuff before it turns into frost. 

Alex:  I think it's some ice.

Deren:  It's there in mornings.  It's called dew.

Alex:  Not in the summer.

Mike:  I've heard of that.

Deren:  Frost is made out of dew.

Amara:  Frost melts in summer.  Frost is dew.

Mike:  No, it's not.

Peter:  Hail storms are white.  Maybe it hail stormed in the middle of the night.  But I didn't hear any.

Laura:  When I was getting ready, frost was on the roof.  It can get on cars, too.

Amara:  My mom said dew comes from out of the ground and frost comes from the sky.

Elizabeth:  Your mom's wrong.  

Jim:  I've got an experiment that uses a magnifying glass.  Maybe that would tell us.  This is how I think frost forms.  I think dew is drops of water that gets formed on grass.  Dew freezes and frost is formed.
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Teacher:  What are the conditions for dew?  Where does dew come from?

Mike.  From the ground.  Maybe the ground on the other side of the world and it comes through the earth (I don't know how it gets past the hot lava) and then it comes out of the ground as dew and then frost.

New vocabulary appeared in the conversation.  Some children demonstrated  that they acquired an understanding of dew and it's relationship to frost .  Other children still had misconceptions about dew.  The conversations reinforce that not all children learn at the same rate.  Understanding is not a whole class understanding, but rather, the conversation documents where individuals are in "making sense" of their world.

December 16, 1997

Children continued to show their interest in frost by observing, predicting, and experimenting.  Alex and Elizabeth picked up leaves on their way into school and asked to put them in the freezer to save the frost.  

Jim:  I looked with a magnifying glass at the frost as it was melting.  Do you know what it looks like?  Crystals!

December 17, 1997

Kate, Tess, Erin, Deren and Elizabeth and Alex picked up leaves with frost on them and put them in the freezer to save the frost.  Tess checked one hour later and reported the frost was gone but the leaf was hard.

Pond Conversation

The pond study group made its third trip December 10, 1997 at 12:30 p.m. The air temperature was about 33 degrees.  The water temperature was about 36 degrees.  It was a windy day, and the sky was “one big cloud,” to use Deren’s words.  When we got there, there were about 80 geese.  They flew away going “honk, Honk!” The ground was very wet.  Several people thought the pond area must be turning into a wetland, since the road and the land had so many puddles.  Elizabeth found a feather and guessed it was a heron feather or a goose feather.  The heron was not at the pond today.  WE found more litter, but we had no trash bag this time.  Michael and Carl discovered something interesting when they threw chunks of snow into the water:  the snow seemed to disappear.  Joe and Deren tried it.  They noticed the snow chunks broke up and part of them seemed to disappear but part of them still floated on the pond.  The teacher checked the temperature of the air and water while the children did their snow-in-the pond investigation.  Air temperature was 33 degrees. Water temperature was 36 degrees.  When we were ready to leave, there were white and gray birds in the air over the pond.  Carl and Deren identified them as gulls.  They could not decide if the birds were “sea gulls” or “bay gulls,” but they discussed it for along time.

Deren:  We saw lots of footprints.  And some holes we think are snake holes. 

Elizabeth:  I found a feather.  Maybe a goose feather.

Some of the children theorized that the area near the pond would turn into a wetland.


Carl:  Because of all the water on the land, and all the tall grass in the water.  Because on TV, on Kratt’s Creatures, they showed wetlands and there’s grass everywhere.  Boats can go through it.  If it does turn into a wetland, I’m predicting egrets will be there.

Michael:  More animals will come because wetlands are sometimes like animal restaurants.

Deren:  I was the one who first mentioned it (the area turning into a wetland.) I think so because last time we went, there wasn’t any water on the land—


Carl: There was a little water on the land, Deren.


Deren: Yeah, a little.  But now there was a lot of water and a lot of plants and if the tide rises even more it will be a wetland.  It depends on the moon.


Carl:  The moon?!


Deren:  Because the moon makes tides.


Carl:  Oh, yea.  And there are tides –


Deren:  On the pond.  Also the stick thing in the water was covered this time, and it wasn’t last time.  We could even walk on it before.


Michael:  No wonder the snow melted in the pond.  The pond was (Michael stops and thinks) 3 degrees warmer than the air.

Surveys, Data Displays, and Graphic Organizers







Daily sign-in questions serve as surveys of the children’s assumptions and opinions.  Group discussion is triggered by these questions.  The responses serve as data for graphic representation.  In the examples shown, small groups of children tallied the survey results, then recorded them on pie charts.  The picture shown is the result of the family water use survey.  Other surveys included, “Do you Like water,” and “Does water have its own color?” Small groups tallied the results which were later graphed and compared.
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“How do you most like to play in water?  Bath, swim, rain, boating?”




The above charts are the compiling efforts of the children analyzing the results of the family water use survey.

Guest Speakers


Children sought information from professionals to help answer their questions. Parents came to the classroom and spoke to the children to explain the water cycle and to look at microorganisms found in pond water.  Two science students from the University of Illinois came to the classroom weekly to help explore properties of water. Plumbers from the University of Illinois spoke about their responsibilities. Children learned how to use the thermometer to measure the temperature of water.  They also measured the displacement of water when they made tinfoil boats and put a variety of objects as cargo into their boats.
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Professor Zilenski shows pond water organisms with a microscope.
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“Views of a Plunger”




“Tools Plumbers Use”
Field trip to the Water Treatment plant
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Individual and small group attempts to represent the water treatment plant, three-dimensionally.
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“Illinois Water Treatment Plant”

Report and Story Writing


The project under study inspired the writing of stories and reports.  Some children preferred the computer as a writing tool.  Others chose pen and pencil.  Michael referred to the globe as he wrote his report about the seas of the world.  When necessary, an adult transcribed the children’s stories and ideas.


Michael wrote, 

1. I wondered about them.  

2. I wrote a story and looked at the globe.

3. A lot.

For over a month he chose to work on a story about seas during his Language and Activity Time.  He wanted to center his story.  On the next page is the text verbatim:
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Michael consults the globe while he writes his story “The Seas.”

The sea's

You may think there are

seven but there are  51 real ones.

The Caspian sea

is the world's largest lake.

Many sea's can be found

near Australia. Also many

can be found near Russia,

Italy, and Greece.

Two of the most largest

sea's are the Beaufort

sea and the Greenland

sea. Two of the most

smallest sea's are

the Solomon sea and the

Aral,skoy more sea.

Most sea's are made by

oceans such as the yellow

sea was made by the Pacific

ocean.You may think Spain

is connected to Africa but

there not the Mediterranean

sea splits them.​The only

sea made by a gulf is

the red sea it was

made by the gulf of Aden.

The Caspian sea made the

kara bogus (gulf).All

round the north

pole are sea's.The

black sea flows to the

azouskoye more

sea the black sea also

flows to the Mediterranean

sea in a connection that's

smaller then lake superior.

The only sea on the Arctic

circle is the Baltic sea.

The next closest is the Beaufort sea.

The Mediterranean sea is

longer then the United States.

The Arabian sea made the

gulf of Aden. North Korea and

south Korea are surrounded

by two seas the yellow sea

and the sea of Japan.The only

sea on the tropic of cancer

is the red sea it crosses

its northern part ,the next

closest is the Caribbean.The Pacific

ocean made alot of seas

the Yellow sea the sea of

Japan and many more.

You may think the United Kingdom

and Ireland are down by spain

but there up by the North sea.

The ross sea would be bigger if

the ross ice shelf was melted.

And also if the ross ice shelf

were melted little America

would be history. The only

sea on the antarctic circle

is the Bellingshausen sea.

The next closest is the Weddell sea

The Bellingshausen sea also has the second

Mediterranean. The Belling-

shausen sea also is the

third most southern sea.

second is the Weddell sea

first is the Ross sea.

Each month the teacher engages the children in writing their own newsletter to their parents.  Many of the news articles for the month of February shared water activities.

Newsletter Articles

A Newspaper Article About Water Experiments

We have been doing lots of experiments about water (melting snow, freezing, and crystalizing).  Me, Joe, and Konlin have crystalized water, sugar, salt, and pepper.  We have  been crystalizing ‘water and sugar’ and ‘water and salt’ into crystals. By Michael

An Experiment Write-up

We are going to try to make pretty colors by using food coloring.  We put soap in it, too.

By Kate.

Water Experiments by Amara

Our school has water experiments.  We have so many that the freezer almost exploded. 

Hot Days in February by Joe

Our class is noticing El Neino because it's hot in the middle of winter, and the bugs are out, and the tree buds are out!

Warm Days in February by Sheri 

It has been so warm in February. We get to take off our coats. It has been almost over 60 degrees. I couldn't believe it!  Wow!  We didn't have any snow, we even got short sleeves.  It was soooooooooooooo HOT!

David Kristovich  by Erin

February 27, David Kristovich came to my school.  But he is my Dad.  My Dad is very nice.  My Dad showed us about molecules and how to make a rainstorm and I got to help him clean-up.  My Dad came when there was a lot of snow.  Before he came we wrote down our theories of the water cycle: 

Theories On the Water Cycle

· The water cycle is kind of like, the story called, "water days."  I know four ingredients:  snow, ice, steam, and liquid.  By Rachel

· I think this is the way to do it.  Ice water-liquid water and steam and snow water. By Laura

· The water evaporates and it goes up into the clouds and then it goes back down.  The water cycle starts all over again-up and down. By Tess

· First, the water is water.  It turns into air and then a cloud.  Then it rains.  After that the clouds goes somewhere else and rains and it happens over and over again. By Daniel

· First, water comes up into the clouds then rain goes down. By Colin

· I think that water is made of soil.  By Chloe

· It goes up and out of the water.  Rain goes down. By Meredith

· First, the water goes up into the cloud.  Then, it goes into the waterfall.  Then, it comes back into the ocean. By Arnav

· First, the water goes into the cloud.  And then it turns into rain.  Then, it goes into a puddle.  Then, it goes into a drain. by Ebria

· First, it's water.  Then It goes up in the air.  Then it makes a cloud.  Then it rains.  Then it goes into a river.  It makes a waterfall.  Then into the ocean. by  Michael B. 
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Jim’s representation of the water cycle.
Phase III – Culminating Activities




Winter – A Collage Representation Of Snow Falling And Snow On The Ground.

As a part of concluding the project, We summarized what and how we learned about water.  The students named six broad areas:  Water Treatment Plant, What can be Found Underwater, Pipes, Water Habitat, Experiments, Sink and Float.  Groups of children worked on plays and illustrations of posters, murals, models, and dioramas to share the story of “how and what” our class learned about water.  In this phase, problem-solving was an ongoing everyday activity as students worked collectively to demonstrate their knowledge.  Our classroom invited our parents and the children in the adjacent classroom to celebrate our learning about water.  We called this our “Share Day.”

Products

Water Treatment Plant Model

After visiting the water treatment plant where students did observational drawings, the students were asked to revisit their drawings and make a three-dimensional representation of them and the plant.  Discussions began concerning the layout of the plant and the number of tanks we visited.  Students worked collaboratively on this model to represent the agreed upon number of tanks, six.  

How to build a tank presented a problem that was solved by using colored construction paper rolled and torn for water.  The catwalks and ladders were of importance as this was how we were able to view each tank on our visit.  Students worked together to determine the scale and length of the catwalk and execute it.  Every student in the class worked on this model.
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Sharing the Water Treatment Plant Model with Parents
Underwater Mural

Questions children investigated were what can be found underwater and how can we represent that in a mural?  A small group of students worked collaboratively to discuss what we could represent underwater:

Ian:  A ship that went down the Nile with skeletons that used to be pharaohs...

Alex:  A pirate ship that’s sunken in a ship’s graveyard.  There are skeletons and a treasure chest...

Tess:  Turtles, shells, sandfleas...

Kate:  A mother frog laying eggs and tadpoles, or a sea turtle...

 They then chose to paint the mural on acetate with drawings underneath to display all the different things that could be found underwater.  We also discussed how to represent water and discovered that using a roller helped make the water “look like it had waves”.

Miniature House

Students observed pipes in the classroom and a map of the building to determine that some pipes lead in to a building while others lead out.  They also discussed and predicted where the pipes go before looking at a book on underground pipes and learning that water pipes run underneath First Avenue.

The objective of the miniature houses was to present a cross-section of a house that showed all the pipes one could find in different rooms and where they might lead.  The problems that arose included how to represent walls, furniture and pipes.  Students chose to use a combination of clay, paint, fabric and pipe cleaners to solve the problems.  

Water Habitat Dioramas

Students observed the aquariums located on the shelves and built a diorama that represented a water habitat for an animal.  They revisited the habitats throughout construction to observe which items could be found in their habitat.  Once a plan of their diorama was discussed, they then worked individually on their own diorama.  

Students also observed an adult made diorama to determine how representational problems were solved.  As dioramas often represent three dimensional space realistically, building a realistic looking habitat is challenging.  Students observed that objects can be placed close to and far away from the viewer to create depth.  Many chose to implement this in creative ways with their own dioramas.

Experiment Reproductions for Parents

Students experimented with colored oil and water to determine the effects of mixing oil and water.  They decided to reproduce these experiments for their parents.   Just as they had done, they asked parents to predict the outcome of mixing the colored oil with water.  They then observed the effect and discussed what happened with their audience.

Kate:  The oil was like an invisible giant in the water.  The smaller bubbles were like little servants until the soap was added and blasted all the oil away.

Michael: The oil was running away in all directions.

Roy:  Oil doesn’t mix real well until you add the soap in.  Eventually the oil mixed with the water.

The children reported about their own colored oil and water experiments that lasted for a  week as they used different colors and different types of paper. They collaborated each time they revisited the experiment to decide whether the oil would mix with vigorous stirring or if they added more oil than water.  Each time they experimented, a piece of paper was placed on top of the mixture to create a print.  These prints were also shared with the parents.

Poems


The children created poems and displayed them around the room for the Share Day.  Some of the poems are included below.

Snow Poem

Konlin  3/4/98

The snow is as precious as gold, 

and it's raining like silver.

The Winter World 

Alex  3/4/98

The snow is dripping from the trees like rain does in the winter world.

We run out to play in the winter world.

The Snow Maze

Ian  3/4/98

The snow stuck to the snow by tree,

 by apple tree.  

And it looked like a maze.

  So I called it the Snow Maze.

Snow

Peter  3/4/98

It is white like a giant polar bear hit the earth and all it's fur came off.

Snow

Deren  3/4/98

Oh the trees look like they have white wedding gowns on

and they are getting married.

The concrete looks like a river.

Snow

Elizabeth  3/4/98

The snow is melting for this I know because I see.  

It does not look much like a wedding gown to me.

Snow

Carl 3/4/98

Snow is white as a wedding gown.

Snow

Michael B.  3/4/98

The snow looks like tiny claws 

coming down very soft.

The Winter

Erin  3/4/98

 The winter is like a blanket

and the snow is like a bowl of crystals 

and the grass is like a bowl of gold

and the trees are sparkling pieces of the sun

and the ground looks like pretty glitter, pretty glitter.

The Snow

Sheri  3/4/98

The snow is like glittering crystals shining in the light.

The trees are like cones filed with glitter,

and the grass is like shinning gold.

The winter is filled with wonderful things.  It is filled with light and crystals and glitter and the fence is beautiful.

Snow 

Joe  3/9/98

Snow is deep as a boot

Snow is COLD enough to freeze my nose.

Poems

Laura 3/4/98

I like poems.  I like to hear poems especially when they make me warm and hungry

Snow

Carl Adam  3/9/98

White as a cloud

even though it was plowed,

it was snow.

Snow

Deren  3/9/98

I hear "kla, kla" when the snow is falling like something chipping a rock very softly.

The Winter Storm

Erin 3/9/98

The winter storm sounds like lions wrestling and it looks like white clouds swirling and the snow looks like white blankets. WOW, WOW, WOW.

Winter

Sheri 3/9/98

The trees look like whip cream and they sparkle in the moonlight.  It looks beautiful. The ground is like sparkling flowers.  WOW! The fence looks like rows of candy.  Wow, I can't believe my eyes. WOW, WOW, WOW. 

Winter

Elizabeth 3/9/98

I can see snow but it's getting hushed away.

Snow

Arif 3/4/98

The snow looks like stars.

Winter

Daniel 3/4/98

Trees that are covered with snow 

look a little like a tree shaped moon.

Snowflakes

Mariel 3/4/98

Snowflakes are the stars.

Rain

E’Bria 3/4/98

Rain makes a little tiny plant look like a wedding dress

Water Song

Written collectively by K-1 Class and performed for parents and friends on Share Day.

(to the tune of Row, Row, Row your Boat, More or less)

(Atoms!)

Water has 2 hydrogen

and one oxygen.

Put them altogether and

They make a molecule.

If you don’t have water,

You could not survive.

Water is important.

Let’s say that again.

If you don’t have water,

You could not survive.

Water is important.

We won’t say that again.

Water can be hot.

Water can be cold.

Water can be ice or steam

or you can watch it slow.

Assessment of Student Learning

The classroom environment enables children to demonstrate what they know through a variety of authentic assessment strategies (exhibitions, demonstrations, journals, group discussions, debriefings, interviews, and conferences).  Assessment is constant and ongoing so as to present good facilitative options and to identify the students interests, strengths and learning approaches as well as their needs, teachers observe play, watch children draw, listen to conversations and ask questions.  As children explain their thinking, the teacher can assess their levels of understanding.  "Student's points of view are windows into their reasoning.  Awareness of points of view helps teachers challenge students, making school experiences both contextual and meaningful.  Each student's point of view is an instructional entry point that sits at the gateway of personalized education." (Brooks & Brooks 1993, 60)  


Documentation is the primary method of assessing the progress of students in the classroom.  Documentation includes:  narratives of child-to-child conversations, child-to-adult conversations, photos portfolios (photo narratives), wall displays, and written summaries. Documentation offers children an opportunity to evaluate their own work, for teachers to keep parents better informed (knowledge web), and for teachers to gain a better understanding of how children learn.  Documenting conversations and representations at the beginning of the project gives a baseline for vocabulary, concepts, knowledge, skills, and dispositions for the group as a whole and for each individual child.  

One child’s drawings over the course of the water project are reduced in the figure below to fit one page.  This permits at a glance the growth this kindergarten child made in two-dimensional representations of water.  It also demonstrates greater understanding of some of the properties of water.  On November 18, Meredith drew a picture and dictated in response to the question, What is frost?  “I think that God put his blanket on the world and he went on top of it so that the sun could not get to the earth.  Only the snow could get to the earth” (top left).  By April, she very accurately drew pipes under the sink and the bridge over the water tank at the water treatment plant (bottom).
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One child’s drawings illustrating conceptual growth.


At the very end of the project, the teacher elicited from the children the things that they knew about water.  They generated the following list.

Things We Know About Water

By the K-1 Class

· Water has 2 hydrogen molecules and one oxygen.

· One drop of water can waste a lot.

· One drop of water sometimes has a lot of water connected to it.

· Water is important.  It’s important because if you didn’t have water, you couldn’t survive.

· Water can make things float, or things can sink in it.

· Water can be hot or cold.  When it gets really cold – below 0 Centigrade, it turns to ice. 

·  When it gets really hot, it evaporates.

What I Now Know about Water

Individual children also wrote what they knew about water during language arts time.  Most of the children typed their responses on the computer.

Peter 

Floating and Sinking

Have you ever heard of buoyancy and the history of buoyancy?  You know that when you put something in the water it floats or sinks and that is because it is less or more dense.  That is because it loses some water until it weighs the same as the object.  This is the end of the article.

Amara

Dew 

Dew is moisture that evaporates when it is hot outside.  It turns into ice on cold days.

Rachel

Frost is like snow but it is like ice, sort of, and snow.  It comes from the sky.  It is white because it’s like snow and ice and that is white.

Jim

When there is lots of moisture in the air, then it forms drops of water close to the ground.  It forms drops and falls onto the grass forming dew.  When the air gets a little colder, the drops freeze and form frost.  

Laura

I know that frost is white.  It comes from the sky.  I see it sometimes when it is cold.  Frost is on leaves or grass.  

Chloe

Sink and float.  If you take two apples and put them in water, both of them might float and both of them might sink.  I think the heavier ones sink and the lighter ones float.  A big boat doesn’t sink because it has a lot of surface area.  It makes the space in the water with the bottom of it.  

Vocabulary List at the End of the Project

air bubbles

atoms

buoyancy

carbon dioxide (CO2)

condensation

density

dew

displacement

electrons

evaporation

frost

gas

H2O

hail

hydrogen

hydrogen bonds

hydrogen dioxide

molecules

organisms

oxygen

precipitation

quartz

snow

surface area

surface tension

transportation

squid

water pressure

At the end of the project, children brainstormed and categorized into a web what they had learned about water.  Although both webs showed that the children were fluent thinkers about water, Web II shows growth in understanding of some of the abstract principles and properties of water.  For example, in Web I, the children listed, “Some apples float in water.”  In Web II, one child said, “Surface area makes boats float.”  Another child said, “It’s not heavy or light, but the shape that matters for sinking.”  In Web I, the children generated some ideas about the prevalence of water such as, “Water is everywhere.” or “We are 50% water.  In Web II, one child said, “Water fills up 75% of your body.  I read this.”  At the beginning of the project, one child mentioned, “don’t pollute water – otherwise you drink the trash.”  At the end of the project, after touring a water treatment plant, the children had very sophisticated understandings of how we clean and preserve water as a natural resource.  One child said, “they use a special paper to tell if the water is clean.  Another child said, “they add lots of stuff to the water when they clean it.”  A third child said, “Water is more important than I thought.  If you leave a faucet dripping it wastes water.”  Most of the children gained an awareness that there is no new water and that water is a precious resource.
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What We’ve

Learned About

Water

We use a lot of water in one day

(

Deren

)

One drop of water wasted is a million

molucules

 (

Arnav

)

In one drop of water there are more

molecules than people. (Kate)

When water is frozen, molecules are

still. (

Deren

)

Water is made up of molecules joined

together.

How much water is used in one meal

Peter learned and was amazed by how

often the water is checked (24 hours a

day).

Water is more important than I

thought.  If you leave a faucet

dripping it wastes water. (Kate)

4 gallons of water can be

bought for 1 cent. (Joe)

Water goes down the drain and into

pipes under the building. (Chloe)

Daniel learned that doing laundry

actually cleans water.

They add lots of stuff to the water

when they clean it. (Michael)

They use a special paper to tell if

water is clean. (Sheri)

Water is in mixing tanks at the

cleaning plant.  (

Konlin

)

How old the lake was - 5 billion

years.

There is no new water. (Marcia)

Water was here over a thousand

years. (

Arnav

))

Water Use

Water Molecules

Age of Water

Cleaning Water

Water and Floating

Solid water floats in liquid

water unlike other things.

(Jim)

Water can make things

float. (

Arif

)

New word:  “surface area”

- makes boats float. (Kate)

Water makes heavy boats

float because the water is

light. (Rachel)

Jim learned about floating

and sinking categories.

We learned about 2 boats

from history - boat on Nile

& Viking boat.

Some things float and some

things don’t because they

are heavier.   (Colin)

It’s not heavy or light but

the shape that matters for

sinking.  (Michael G.)

Water can dissolve salt & sugar.  Hot

water dissolves them faster.  (Erin)

Water Properties

Where Water Goes

Water is Everywhere!

Water fills up 75% of your body I

read it. (Carl)

Water is in your body. (Meredith)

Water is in everything. (

Amara

)

Water is in our body. (

E’Bria

)



I am pleased to see the children so involved in the investigations.  Many of the

 experiments were self-initiated.  Seeing the disposition to observe more closely

and listening to each other in discussion improve over the year is a delight!
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* We need water to protect us.  (A.P.)







* We need water otherwise we’ll die. (T.H.)







* Water is good for you - you have to drink. 







(T. H.)







* You need to drink 8 glasses of water each 







day. (J.L.)







* Water is very good part of planet.  (A.L.)







* Animals really need water. (M.B.)







* Water is very important.  It keeps us from 







dehydrating & dying. (A.K.)







* We need water for animals to live - They 







live in water. (D.K.)







* I think if we only drink water & nothing to 







eat we’d die. (A. P.)







* Water is important for pond animals. 







(C.W.)







* Water is important to plants.







Water Web I







Our Need for Water







Water Can be Polluted







Water in 







Prehistoric Times







Water Can be Salty or Fresh







Things to Do in Water







What is Water







Geology







How Water Looks







Where is Water







Some Things Float, Some Don’t







* If you drink water electrons. (I. K.)







* When you drink water, you drink molecules (D.K.)







* When you drink, you drink atoms. (I.K.)







Water Life







* Fish swim in water. (E. M. K.)







* Don’t put oil in water - dolphins 







or whales die. (E. K.)







* Water is important for pond 







animals.







*Don’t pollute water - other wise you 







drink the trash (K. S.)







* Before we had land -only 







water and volcanoes







* Some apples float in water. (C.F.)







*If we had no water, we couldn’t go to 







islands. (AT.)







* The water comes from the ocean. (R. L.







*  The oceans = very salty water. (C. Z.)







*  Ocean is filled with water. (E. K.)







*  Water is on earth. (J. L.)







*  Ocean water is salty. (L. H.)







*  We can swim in ocean water. (E. K.)







* If you look at water from a deck, it looks 







blue - inside the pool it looks grey. (E. K.)







* At swimming the water looks blue and 







green. (C.Z.)







* We are 50% water (J. W.)







* Water is in almost everything. (K. 







H.)







* Water is everywhere. Like snow, 







water is here and there. (K.L.)







* Water is mostly on every land but 







before we had land this whole place 







was water.  Volcanoes made land. (A. 







K.)







* Water is fun to play in. (I. K.)







* Water is fun to play in the pool. (M. 







H.)







* When you swim, you’re exercising. 







( J. L.)







* I like to float on water. (E. K.)







* I like to swim in water. (T. H.)







* I like to splash around in water. ( D. 







K.)







* When I was 4, I was going in my 







canoe and I saw the mountains.  When 







I was 6 I saw mountains like in 







Raiders. (I. K.)







* Water is good for sailing. (R. L.)







* You can go fishing in water. (M. B.)







Water
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