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Statement of Purpose

Science, like many other subjects, is very significant for all students to learn regardless of age, gender, socio-economic status, ethnicity and so on.  The science field has become increasingly more important with the advancements in many types of technologies and it is significant for students to learn science and apply its concepts, strategies and processing skills to keep in line with 21st century standards of learning.  Educators teaching strategies also need to change with the changes in society to adapt a contextualized teaching and learning approach in the classroom. 

“Students need to be given learning experiences in the classroom that encourage their abilities to connect scientific information learned to real life applications. The problem is that frequently students are not engaged in the content and therefore are not meeting standardized objectives due to a lack of understanding or interest. The majority of students in our schools are unable to make connections between what they are learning and how that knowledge will be used. This is because the way they process information and their motivation for learning are not touched by the traditional methods of classroom teaching.”  (Center for Occupational Research and Development, 2010). 

 Students struggle to make connections to their learning in class to their everyday lives when teaching methods do not encourage this linking of concepts taught to the real world.  “Contextualized learning and teaching is a conception of teaching and learning that helps teachers relate subject matter to real world situations and motivates students to make connections between knowledge and its applications to their lives as family members, citizens, and workers” (Chiarelott, 2006, page 5).  


Adopting a learning approach such as hands on science has been proven to increase students’ knowledge of science objectives. “ Research demonstrates that when students are taught with hands-on instructional materials, they truly learn science. Studies also show this benefit extends to other subjects such as reading, writing, language development and math” (HandsOn Partnership, 2006).

With the implementation of more hands-on experience in the classroom while incorporating the instructional design of the 5-E learning cycle model students will gain the skills that are needed outside of the classroom setting and be able to make meaningful applications to the everyday world around them.  Many theorists advocate for a problem solving approach to curriculum in which students use higher order thinking skills to accomplish a task through reasoning and concrete information.  Ornstein (2009) states that “Dewey believed not only that problem-solving activities in school developed intelligence and social growth but also that the skills developed in problem solving could be transferred to resolving society’s everyday problems”  (p. 131).   According to Ornstein (2009) “Learning occurs as the person engages in problem solving, which is transferable to a wide variety of subjects and situations” (p. 35).  Students are able to transfer their learning to other subjects as well as situations outside of the classroom which better prepares them for the future.  Often students become more engaged in their learning when they connect experiences in the classroom to what they are experiencing in their own lives or when they are able to make connections with previously learned material.  This philosophical idea emphasizes a teaching method that encourages the students how to think rather than what to think.  
There are many curricular design changes that could be made to help increase students connections with the Science concepts to everyday applications. I have found that using the 5-E Learning Cycle Model is effective to capture the interest of young adolescents in their learning.  The 5-E learning model is broken up into sections that could be used for a one day lesson or multiple days of a lessons.  The sections are engage, explore, explain, extend and evaluate.  Each section of the 5-E model allows the teacher to encourage student thinking to connect the science concept being taught to real world examples.  This design also allows for less of the traditional ways of teaching through lecture and more of hands-on, minds on approaches of teaching to help students make better understandings of the important concepts. Designing lessons plans using this model helps students to make the connections that are needed for 21st century learners because they are engaged in the lesson from the beginning and then can make connections to the major concept or objective in each category of the learning model.  
Pre-Assessment
A pre-assessment will be given before the unit lessons are taught to determine student’s current understanding of the major Science concepts.  Teacher will ask the students the following questions.
· Why do objects sink or float in water?

· What is the difference between cohesion and adhesion?

· What is surface tension?

· What is capillary action?
5-E Lesson Plans for Water Unit
Unit Objectives: 
· Students will be able to define the unique properties of water including cohesion, adhesion, surface tension, capillary action, density and buoyancy. (Bloom’s Taxonomy: Memory/recall)
· Students will be able to explain the unique properties of water including: cohesion, adhesion, surface tension, capillary action, density, and buoyancy.  (Bloom’s Taxonomy: Comprehension)
· Students will be able to discover the unique properties of water including: universal solvent, cohesion, adhesion, surface tension, capillary action, polarity, density, buoyancy and specific heat through lab investigations. (Bloom’s Taxonomy: Application)
· Students will be able to recall examples of how each property of water applies to a real-life situation.  (Bloom’s Taxonomy: Knowledge)
LESSON 1

Main focus:  Density and Buoyancy 
Time Requirements:  3-4 days
Materials
· 1 Can of diet coke

· 1 Can of regular coke

· 1 Fish tank filled with water

(# may vary depending on how many groups)

· 8 bottle caps
· 8 pennies 

· 8 noodles

· 8 toothpicks

· 8 balls of clay

· 8 calculators 

· 8 rulers

· 8 film canisters

· 8 small containers to hold water

· 8 eggs

· Student Lab activity sheet

· Student Fill in note worksheet

· Student Buoyancy Reading 

ENGAGE:  Ask students to make observations about a can of Diet Coke and a can of regular Coke.  Most students will make observations such as: both can are the same size, the cans are different colors, both cans have soda in them, and so on.  After allowing students to discuss their observations, place one can of Diet Coke and one can of regular Coke into a fish tank that has been filled with water.  Ask students to make observations again and discuss as a class.  Students will observe that the Coke can sinks while the Diet Coke can will float.  
Ask students the following key questions: How this is possible if both cans are the same size?    Can two objects have the same mass but a different density?  Can two objects have the same volume but a different density?  Why is the diet coke can able to float?  What if the density of water changed, would the diet coke can still float?  

This discussion will help lead into the next part of the lesson.

EXPLORE:  Students will conduct different activities to investigate the water property of density.  Use the lab sheet provided. 
Density Lab----Sink or Float?

Procedure

1.  Get all materials when directed by the teacher.

2. Put a bottle cap and penny into water and record whether the object floats or sink.

Bottle cap: _______________

Penny: _____________

3.  Put a noodle and toothpick into water and record whether the objects float or sink.

Noodle: __________________

Toothpick: ______________

4. Take a piece of clay and roll it into a ball then square the edges so that you can measure its length, width and height to get its volume. 

5. Get the mass of the clay by using the digital scale.  Use the ruler to measure the length, width, and height of clay.  Multiple length, width, height to get volume. Record data.  

a. Mass of clay= ______

b. Length= _______  Width= ________ Height = ________  Volume = _________

c. Calculate density.  D=m/v __________

6. Put the clay in water and observe.  

a. Does the clay sink or float? ___________

7. Re-shape the piece of clay so that you get it to float—edges must be squared.  Draw a sketch of the new shape and get the mass of the new shape of clay, that you got to float.

Sketch Here:

a. Mass of clay after you got it to float: __________

b. Length= _______  Width= ________ Height = ________  Volume = _________

c. Calculate density.  D=m/v _____________

8. Take a film canister and measure the length, width, height with a ruler.  Record data.

a. Length= _________  Width= __________  Height= __________  

b. Multiple length, width and height to get the volume of the film canister.  Volume = __________

9. Get the mass of the film canister by using the digital scale.  Record your data.

a. Mass= __________

b. Calculate the density.  D=m/v ___________

10. Put the film canister into the water.  Record observations. 

a.  Does the film canister sink or float? ___________

11. Place 5 pennies into the film canister and close the lid.  Put into the water.  Does it float?  ______

12. Since it still floats, continue putting pennies into the canister until you get it to sink.  Record how many pennies it took to get the film canister to sink. ______

13. Take the film canister filled with the pennies and measure the length, width, height with a ruler.  Record data.

a. Length= _________  Width= __________  Height= __________  

b. Multiple length, width and height to get the volume of the film canister.  Volume = __________

14. Get the mass of the film canister with the pennies (# used to make it sink) by using the digital scale.  Record your data.

a. Mass= ____________

b. Calculate the density.  D=m/v _______

15. Put the film canister (filled with pennies) into the water.  Record observations.

a. Did it float or sink? ____________

16. Get the mass of an egg using the digital scale.  Record your data.

a. Mass of egg= ________

17. Carefully put the egg into water and record what happens.

a. Does the egg sink or float? _______

EXPLAIN:  Have students answer the following questions to construct their own explanation of the water property concept.  Then, have students discuss their answers in small groups while the teacher rotates to the different groups to determine students current level of understanding the objectives. After students have answered the questions then provide students with notes.  (A note sheet for students to fill in is provided in addition to the powerpoint presentation with the notes)
1. Which object had the greatest density--the film canister that was empty or the film canister that was filled with pennies?  So, can an object that is the same size have a different density?

2. Explain why the clay did not float in a ball shape but it did float when you re-shaped it.

3. Since the egg did not float, what could you do to get the egg to float?

4. Using the knowledge you have gained from this lab estimate what you think the density of water is.

5. Explain why a large cruise ship will float but something smaller like a brick will sink.

6. Fill in this statement: An object will float in water if its density is ___________ than the density of water.  An object will sink in water if its density is ____________ than the density of water.

Student Fill in Notes
Water Property Notes 4: Density and Buoyancy
Density 

· A measure of the _______________ of a substance

· A measure of how _____ together or __________ packed particles and molecules are

· Equal to the amount of ______ per unit volume

Which container is most dense?
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· __________  of Water = 1g/mL 

· Water is one of the few substances that is ________ dense as a solid than as a liquid. 

· While most substances ___________ (particles get closer together) when they solidify, water __________ (particles get farther apart). 

· An object’s density will determine its ability to float in water. 

Buoyancy: the _________ for an object to ________
Buoyant Force: the upward _______ that a _______ exerts on an object that is _____ dense than itself

· If an object weighs _____ than the weight of the water is displaces, the object will _____.  If the object is more _____ than water it will _____.
· If an object weighs _____ than the weight of the water it displaces, the object will float.  If the object is _____ dense than water it will ______.
This explains why something large like a cruise ship can float.

A buoyant force is the upward force that a fluid exerts on an object that is less dense than itself and buoyancy is the  the ability for an object to float 
A boat, or any other object designed to float, is based on a theory by a very smart guy named Archimedes.  Archimedes is no longer living but his principle is still very much alive! His principle, Archimedes' Principle, explains how things float. 

If you fill your bathtub with water, what happens when you get in? The water rises, right? Sometimes the water even goes over the side. That is because you "displaced" some of the water with your body and it had to go somewhere. The key to floating is that the object must displace an amount of water which is equal to its own weight.

For example, suppose you had a block of wood that was 1 foot square. Let's say that this block of wood weighs about 50 pounds. Now say we lower that wood into the water. The wood will move down into the water until it has displaced 50 pounds of water. That means that fifty pounds of water are pushing back up on the block and making it float.

ELABORATE: Students will read the article called, Buoyancy Reading and have to explain how larger objects such as a cruise ship will float (water displacement) even though its density is greater than water. 

	This same idea helps to determine what will float in water and what will sink in water. If an object weighs more than the weight of the water it displaces, it will sink. If the object weighs less, it will float. This helps explain why a heavy ship can easily float in the water, while a much smaller and lighter brick will sink quickly. It isn't the size or shape of an object that primarily determines buoyancy, but the relation between an object's weight compared to the weight of the water the object displaces.

Buoyancy is important in a surprising number of fields. Designers and engineers must design boats, ships and seaplanes in a way that ensures that they remain afloat. In the case of submarines, experts developed ways to make them sink and bring them back to the surface. Many objects were developed with buoyancy in mind, such as life preservers and pontoons. Buoyancy affects many more things than most people imagine. 
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EVALUATE:  Students will be assigned to use the vocabulary words from their notes in a creative story to evaluate their understanding of each property of water.  
LESSON 2
Main Focus: Capillary Action
Time Requirements:  1-2 days
Materials: 

· Cup filled with plain water and carnation flower

· Cup filled with water + blue food coloring and carnation flower

· 3 cups: water, oil, rubbing alcohol—each cup is filled with 30 mL of liquid
· 1 piece of foil

· 6 paper towel strips

· 1 ruler

· 1 calculator
· Paper towel

· Straw

· Cups of water

· Student lab sheet

· Student fill in note worksheet
ENGAGE:  Prepare the following ahead of time: Have a cup filled with plain water and put a carnation in the water.  Have another cup filled with water and blue food coloring and put a carnation in the water.  Allow it to sit for a few days before showing the students.  Ask students to make observations and then ask students how the blue food coloring could get into the flower.   Listen to student responses then lead the discussion into the explore part of the lesson. 
EXPLORE:  Students will conduct a lab on capillary action to investigate this property of water.  Use the lab sheet provided.
Lab: Look at it Move!
Experiment:

· Identify the independent variable:

· Identify the dependent variable:

· Identify 3 constants:

· Identify the operational definition:

Procedure:
1. Get materials when teacher directs.

2. Place a piece of foil flat onto the desk to cover the desk top area.   

3. Drape 2 paper towel strips over the side of each cup.  The tip of the paper towel should barely touch the liquid in the beaker.  

4. Let the paper towels sit in the cups for 5-10 minutes.

5. After the time has elapsed, carefully remove all of the strips of paper towels by laying them flat on the foil on your desk.

6. Using a ruler, measure the amount of liquid that was absorbed into the paper towels and record your data.

7. Clean up all materials before starting the analysis and conclusion.  Remember to put everything back in the correct location.

Data
	
	Measurement for Strip # 1
	Measurement for Strip # 2
	Average

	Water
	
	
	

	Rubbing Alcohol
	
	
	

	Oil
	
	
	


EXPLAIN:  Students will complete the following questions to develop their own explanation of the water property observed.  After students answer the questions, provide students with notes. (student fill in notes are included and a powerpoint presentation with the notes) 
1. How did you “witness” capillary action today in your lab activity?  Be sure to also include the definition of capillary action.

2.  Which liquid had the largest measurement?  (meaning which liquid moved onto the paper towel the most?)  Explain why you think the results happened this way.  Remember to include data and support your answer with a full explanation.

Water Property Notes 2

Capillary Action

· The process that moves _________, such as water through a narrow _________ space

Examples of the uses of Capillary Action 

How does capillary action impact you?
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Think of the tiniest blood vessels in your body -- your ____________. Your blood is mostly _____________, and capillary action assists the pumping action of your heart to help keep blood _______________ in your blood vessels. 

· When you spill your glass of Gatorade (which is, of course, mostly water) on the kitchen t able you rush to get a paper towel to wipe it up before your parents see it. 

· First, you can thank surface tension, which keeps the ___________ in a nice puddle on the table, instead of a thin film of sugary goo that spreads out onto the floor. 

· When you put the paper towel onto your mess the __________ attaches itself to the paper fibers using capillary action.
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How does capillary action impact plants and trees?

· Plants use water to keep their __________, stems, leaves, and flowers healthy and to prevent them from drying out and wilting. The __________ is also used to carry dissolved nutrients throughout the plant. 

· Most of the time, plants get their water from the ____________. This means that the plant has to ______________ the water from its roots up throughout the rest of the plant. How does it do this? Water moves through the plant by means of _____________ action.
Summary of Capillary Action  

· Capillary action occurs when the ________________ binding a liquid together (cohesion and surface tension) and the forces attracting that bound liquid to another surface (adhesion) are _______________ than the force of gravity. 

ELABORATE:  Have students wrap a paper towel around a straw and the put it into a container of water with food coloring.  Students will observe the water moving upward and ask students to again explain how this can happen. 
EVALUATE:  Students will be assigned to use the vocabulary words from their notes in a creative story to evaluate their understanding of each property of water.  
LESSON 3
Main Focus:  Cohesion and Adhesion
Time Requirements:  1-2 days
Materials: 
· Soda can
· Paper clip

# may vary depending on groups

· 1 penny, 2 pipettes:  the pipette with a dot on it should be used for the soapy water only!, cup of water, cup of soapy water, and paper towels
ENGAGE:  Show students a soda can that has water filled on the top of the can with a paper clip that is floating on top of the water.  Ask students to make observations and to explain how the water is able to fill above the surface line of the can and able to hold a paper clip.  

EXPLORE:  Students will conduct a lab on the water property of cohesion. Use the lab sheet provided.

Lab: Sinkin’ Lincoln: 

Experiment

· Identify independent variable:

· Identify dependent variable:

· Identify Constants:
· Identify  Definition:
Procedure:  

Part 1: Plain Water

1. Predict how many drops of water you think you can put onto a penny.  Record your guess in your data table. 

2. Place your penny flat on the table with the heads side up.

3. Using the pipette, begin to slowly drop water, ONE drop at a time, on the penny (counting the # of drops) until the water overflows.  Record # for trial 1.

4. Dry off the penny with a paper towel and repeat step 3 but this time record your # for trial 2.

5. With the water still on the penny, look at the penny from the side.  You will need to look at the penny from eye level. 

6. Make a sketch of what the penny looks like.

7. Dry off the penny with a paper towel and begin part 2.

Part 2: Soapy Water

1. Predict how many drops of soapy water you can drop on the penny.  Record your guess in your data table.

2. Place your penny flat on the table with the heads side up.

3. Using the pipette, begin to slowly drop soapy water on the penny, ONE drop at a time, (counting the # of drops) until the water overflows.  Record # in trial 1.

4. Dry off the penny with a paper towel and repeat step 3 but this time record your # for trial 2.

5. Make a sketch of the penny with water on it from an eye level view.

Data

	Substance
	Prediction of # of drops before overflow
	Actual # of drops before overflow 

Trial 1
	Actual # of drops before overflow 

Trial 2
	Average
	Sketch

	Plain Water
	
	
	
	
	

	Soapy Water
	
	
	
	
	


EXPLAIN:  Students should answer the following questions.  After they make their own explanations of the water property demonstrated in the lab activity, give students the notes.
1.  Could more drops go on the penny when using plain water or when using soapy water?  Explain why this might have happened.  Remember to use data to support your answer.

2.  Describe how the water was able to stay on the penny and form a “dome” shape.  (What property or properties of water did you observe?) 

Properties of Water Notes 3
Surface Tension:

·  a phenomenon at the ____________ of a liquid caused by intermolecular forces

· ______________ force of water molecules

· the cohesive forces between liquid molecules that cause a “__________” or “skim” on waters surface 

· Some insects and other creatures can actually “walk on water” because of surface tension!
· Examples of insects: __________________ and _________________
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Cohesion

· the __________ force/attraction between __________ molecules and other water molecules
· ________________ is responsible for the tension at the _________ of water
Adhesion

· the ___________ force/attraction between a water molecule and _______ molecules 
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ELABORATE: Discuss as a class the following How does surface tension explain the pain a swimmer feels when he or she jumps off the diving board and does a “belly buster”?

EVALUATE:  Students will be assigned to use the vocabulary words from their notes in a creative story to evaluate their understanding of each property of water.  

Post-Assessment

There are two assessments that will be given after the unit lessons have been taught.  The first assessment is a vocabulary review worksheet and the second assessment is a quiz. 

Assessment 1: Water Words Review Worksheet
Directions:  Below are clues to water properties that you have learned.  Write the correct property on the line provided to match each clue.

1. ______________  if an object is ____ dense than water it will float

2. ______________  the density of water

3. ______________  a property of water that allows water to rise from the roots to the stem of a plant

4. ______________  attraction between water molecules and other water molecules

5. ______________  the amount of space that an object takes up

6. ______________  the amount of “stuff” matter in an object

7. ______________  a force that pushes up on an object in a fluid allowing the object to float

8. ______________  property of water that allows water molecules to stick to each other forming a dome on a penny

9. ______________  a water strider appears to walk on water due to this property

10. ______________  this property of water allows a (one) water droplet to stick to the windshield of a car

11. ______________  the strong force of a water molecule to another molecule

12. ______________  the ability for water to move through narrow porous spaces

13. ______________  surface tension is caused by 
Assessment 2

Water Properties Quiz 
Version A


Name: _______________________________

Multiple Choice

Choose the letter of the best answer.

____  1.  A water strider appears to walk on water due to what property of water?

A. buoyancy


C.  adhesion

B. density


D.  surface tension

____ 2. What property of water allows solid ice to float in liquid water?  

 A.  surface tension 


C.  cohesion

 B.  adhesion 



D.  density

____ 3. What property of water will allow a water droplet to stick to the side of a cup?  

 A. adhesion 



C. cohesion 

 B. density 



D. surface tension

 ____ 4. What property of water allows 100 droplets of water to stick to each other forming a dome of water on a penny?  

 A.  adhesion 



C.  cohesion

 
 B.  density 



D.  surface tension

____ 5. A cruise ship can float on water because of which property of water?

 A.  specific heat 



C.  buoyancy

 B.  adhesion



D.  cohesion

____ 6.  Surface tension is caused by which of the following

A. cohesion



C.  density

B. adhesion



D.  buoyancy

____  7.  This property of water allows water to rise from the roots to the stem of a plant through narrow, 

                 porous spaces.  What property is this?

A. cohesion


C.  buoyancy

B. density


D.  capillary action

____  8.  A list of each substance and its density is listed below.  Which would be able to float in water?

A.  noodle-  0.9 g/mL

C.  wood- 2.0 g/mL

B.  rock-  1.5 g/mL

D.  shell- 3.0 g/mL

.  ____  9.  Which container is most dense?









____  10.  In the picture of the cup, which object is the least dense?
A. object A

B. object B

C. object C
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