Observing Property Changes

Created by:  Dustan Smith

Sponsored by:
[image: image5.jpg]






[image: image2.png]



Indiana Science Indicators Addressed:

6.1.2 Give examples of different ways scientists investigate natural phenomena and identify processes all scientists use, such as collection of relevant evidence, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations in order to make sense of the evidence.

6.3.18 Investigate and describe that when a new material, such as concrete, is made by combining two or more materials, it has properties that are different from the original materials.

Objectives:
The Student Should Be Able to:
· Observe the identify properties of different objects.

· Indicate that mixing materials together can produce a new substance with different properties.
· Identify properties that can be observed when materials react together.

· Describe an example of a product made by mixing two other things.
· Synthesis an experiment based on their experiences.

Critical and Concept Vocabulary:  

Analogy 
Atom

Force


Manmade



Mass

Matter

Relevant Evidence 
Volume





Materials:  (Materials that will be consumed during the lesson are listed in bold.  All other materials should be reusable.
Engagement:  Gelatin (Jell-O®), water (you should prepare some ahead of time)
Exploration:  Corn starch, water, spoons, large plastic cups or beakers
Elaboration #1:  Sandwich bags, baking soda, calcium chloride pellets (can be found as ice melting products such as Driveway Heat®), a two color acid/base indicator such as Phenol Red, Methyl Orange, Universal, etc., water, plastic spoons, small beaker (50 mL) or plastic Dixie® cup.

Elaboration #2:  (See picture on next page for examples) Bag of quick setting cement (40 pounds will accommodate about 60-80 student groups), aluminum foil, Dixie® cups or similar product, garbage bags, water, object for stirring concrete (wooden dowel rod, old metal spoon/knife, etc.), large plastic cups, plastic spoons, U-bolt, two-5 gallon buckets (or similar item), protective plastic, wood pieces for shaping models approximately ½” x ½” x 6”, bathroom scale, balance, safety glasses or goggles
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Background Information:
In discussing properties, they can be divided into two groups.  The first is chemical properties which are properties that relate to how the chemical(s) change during a reaction.  Examples of chemical properties would include, but are not limited to, reactivity, toxicity, hazard level, etc.  The other type of property is physical properties.  Physical properties can best be described as those properties that can be determined without causing a chemical change.  Examples of physical properties would be mass, volume, density, state of matter, color, smell, etc.  State of matter is a physical property because even though water can be heated and caused to vaporize, the vapor is still the chemical composition of water.  

In this activity students will be observing properties of materials and how those properties change when materials are mixed.   In many of these cases, chemical property changes are occurring which causes the final material to have a unique characteristic when compared to the original substances.  One example of this would be the making of gelatin dessert (AKA Jell-O®).  Making Jell-O is done when powdered gelatin (plus sugar and color) are added to and dissolved in boiling water.  The powdered gelatin is primarily collagen fibers that are curled in a helix.  In the boiling water they uncoil and as it cools, the water is trapped in the fibers as they coil back together.  Therefore, the end product is not as firm as the original powder (it jiggles) but it is also not liquid like the water.  More details at http://www.howstuffworks.com/question557.htm. 
Another example that may not be as known to the students would be a two-part epoxy resin.  In epoxy, two liquid solutions are mixed which results in a solid, binding material.  A simpler version of epoxy, but much more fun to play with, would be equal parts school white glue and liquid starch.  When these two materials are mixed, the long chain compounds that are in liquid starch are linked together by the glue compounds.  The resulting compound is a fun, gooey putty.  Many epoxies work in the same fashion were one of the components contains long compound chains and the other has a binding agent to link those chains together.

The primary standard indicator, of which this lesson focuses, has as an example the production of concrete.   Therefore, one of the elaboration exercises that can be chosen for the classroom has been written to use concrete (Elaboration #2).  To provide a little background information, cement actually contains calcium compounds, silica, alumina, iron oxide, sand, gravel, and crushed stone.  It hardens because of a chemical process called hydration. In hydration, the reacting materials are dissolved in and organized around the water molecules, and as the water evaporates, the molecules interlock and bind together producing a crystalline structure.  The hydration process may be accelerated by adding calcium chloride or slowed down by adding sugar or “set retarder” which hold in the water.  Concrete was first made in 500 B.C. or earlier and can last 50,000 years.  

Even though Elaboration #2, the making of concrete, is designed to culminate the lesson plan, Elaboration #1, The Reaction in a Bag, may be more classroom friendly and can be used to conclude the lesson activities.  This exercise encourages students to observe the chemical reactions in a sandwich bag that can be sealed.  The students should recognize that three indicators of a chemical reaction are occurring:  color change, gas production and temperature changes.  
Two explorations are also provided for this lesson unit.  The first of these involves Jell-O® or similar products and requires that some is made prior to class (or in class if desired).  The second activity, the making of Oobleck, is commonly available on the internet.  Based on all these lesson plans, the optimal mixture for Oobleck appears to be a 2-to-1 ratio of corn starch to water.  Oobleck when made to the right proportion will tear and pull apart when pressed together but will flow like a liquid when allowed to sit.  Therefore, the last question of the worksheet for this activity could be answered both either way.

Helpful Terminology from http://unr.edu/homepage/crowther/opchem/oobleck.html
Solution - A mixture of one substance scattered evenly and homogeneously throughout another substance, usually a liquid, which does not separate over time. Sugar and water is one example. The test of a homogeneous solution is that a sample taken from the top will have exactly the same amounts of each substance as an equal sample taken from the bottom. In the sugar water example sugar is the solute and the water is the solvent. They spread evenly through a process called diffusion. 

Suspension - Some mixtures, such as mud and water, contain particles that are heavy enough to settle to the bottom after being stirred up. This kind of mixture is called a suspension because the material is only suspended temporarily in the liquid. It is possible to separate the liquid from the large solid particles in a suspension by letting the particles settle and then by pouring off the liquid. This is a process called decanting. 

The main difference between suspensions and solutions is the size of the particles of the solute phase. In a solution, solute particles are approximately the size of molecules. In a suspension, the particles are large enough to be filterable. 

Colloid - A gel or a combination of two or more substances so that very small particles of each are suspended throughout the others. Examples are gelatin, milk, protoplasm in a cell, India ink, and varnish. The particles in a colloid are larger than a molecule (as in a solution) but small enough to remain in suspension permanently and be homogeneous. 

There is a simple test to determine if a substance is a colloid or a solution. This test utilizes the Tyndall Effect. The particles in a colloid are large enough to act as tiny mirrors and reflect or scatter light (thus defining the Tyndall Effect). If you pass a beam of light through a colloid, you can see the beam or the Tyndall Effect. A solution will not give the Tyndall Effect. The Tyndall Effect can also be visualized in air when sunlight comes in through a window and the dust and other particles can be seen floating in the air; however, the air molecules are too tiny to be seen. 

Immiscible liquids are two liquids such as oil and water that do not mix and will separate into layers. When a third substance is added to the mixture of oil and water (such as paprika), it will prevent the oil droplets from coming together and they will not separate into layers, causing an emulsion. 

Emulsion - A combination of immiscible liquids in which droplets of one liquid are suspended throughout the other liquid. Examples of emulsions are mayonnaise and ice cream.

Procedure:
· Engagement:  (1 class period)
· Give the students the Pre-Assessment worksheet.  Give them an appropriate amount of time to complete this assessment.

· Ask the students what Jell-O is.  Have an example (powder, water, and Jell-O) on hand to help them remember and understand what you are talking about.

· How is Jell-O made?  Where does it come from?  

· Introduce the term property—observable characteristics of a material.  Give the students some examples of their personnel properties (height, weight, hair color, acidity (pH=7.4), etc.)  

· Have students then describe the properties of the powder and water that come together to make Jell-O.

· Discuss with the students how when the powder and water come together and are allowed to cool, a solid-like material results.  Jell-O is actually a colloid where the water is suspended throughout the gelatin fibers.  The making of Jell-O therefore is a physical property change.
· Once the Jell-O has been thoroughly discussed, ask students to give other examples where two or more materials are combined to produce a new substance.  With each new substance mentioned, identify the properties of the original substances and then compare that to the characteristics of the final substance.  
· Exploration:  (one class period)

· Provide the students with the supplies for Oobleck including corn starch and water.  Give the students the student worksheet and allow them to answer the questions.
· It is not important whether students identify the Oobleck as a solid or liquid.  Rather, you should focus on the observation of properties that the students use to come up with there decision.  

· Explanation:  (1-2 class period)
· During this part of the lesson, connections to readings in the text may be beneficial.  Look for text that deals with reactions and how scientists observe properties.  Look also to remind students that scientists use many tools to measure the properties they observe like graduated cylinders for liquids, pressure gauges for gases, and balances for solids.
· Explain to the students how when materials are mixed, the small particles that compose the original substances are allowed to interact with each other and might result in a new substance.  When this occurs, the chemical properties of the initial materials are not the same as the chemical properties of the final product.  
· Also inform students that not all mixtures produce a new substance with new characteristics.  
· Have the students come up with mixtures like that just described.
· Examples:  Salt with pepper (can be picked apart), paper and water (paper becomes mushy but if water evaporates we still have paper), sugar in tea (a solution), etc. 

· Some materials will not react with each other at all.

· Examples:  Italian dressing (when made with just vinegar and water), oil and water

· Make sure that students understand that the materials we are using in class are safe for our handling.  They should not go home and react materials they do not know about as the resulting properties may hurt or kill them.

· Elaboration #1 (1 class period)

· The reaction that occurs in elaboration #1 is:

2 CaCl2 (aq) + 3 NaHCO3 (aq) ( 2 CaCO3 (aq) + CO2 (g) + H​​2​O (l) + HCl (aq) + 3 NaCl (aq)

· In words, the reaction as written above is:

Calcium chloride reacts with sodium bicarbonate (baking soda) to produce calcium carbonate plus carbon dioxide plus water plus hydrochloric acid plus sodium chloride (table salt).

· Several notes that we have identified in this activity are:  

· First, the indicator solution provides the water to dissolve the two solids which starts the reaction.  The dissolving of calcium chloride is an exothermic reaction so heat will be liberated by the reaction.  

· The indicator solution is a chemical (typically a very weak acid) that when dissolved in water, creates a colored solution.  When the indicators are mixed with acidic or basic solutions (changing the pH of the solution), the color of the indicator changes.  Because an acid is produced in this reaction, the color of the indicator should change.  (However, not all indicators change at the same pH and therefore are not effective for this activity)

· Since acid is produced in this reaction, care should be taken including students using goggles and having extra baking soda on had to neutralize any spills.  

· The gas produced is carbon dioxide and therefore not harmful.  

· The chemicals used in this reaction can be safely disposed of down a drain with water running.  
· Elaboration #2:  (1 class period for preparation of materials, 1-2 days to cure, 1 class period to test beams)  
· Provide students with the activity worksheet at the end of this document and the supplies needed to make their beams:  Dixie® type cup with cement mix in it, aluminum foil sheet, large plastic cup for mixing, wood form for forming aluminum foil into mold, stir rod.

· Instruct students that they will be working in groups and that their challenge will be to predict how the properties of the concrete will be changed when the concrete mix and water are combined.  To do this, the students will first observe the materials that are needed to make concrete.  Next, they will hypothesize how many time its own weight the concrete beam will hold (the beams will be about ¼-½ pounds, 113-227 grams, following production).  Students will then make their beams.  Once the beams have cured, two days, the teacher will conduct the test to see if their hypothesis was correct.  
· Even though it is preferable to use metric units, the mass of the bucket of sand will most likely be greater than any balance in the science lab can handle.  Therefore, measuring the bucket with a spring scale in pounds will most likely be easier and more convenient.  Mass can be converted to weight in pounds using the theoretical equivalency:  1 lb = 454 grams.  However, remember that mass and weight are different measurements and should not be treated as exactly the same thing.
· Day 1:  Guiding students through the beam construction process.  
· **We recommend that this day is conducted on Thursday or Friday, to allow full curing over the weekend.**
· A two-sided student worksheet is provided below.  

·   During testing, several issues were identified to simplify the process.  Below are some of the issues and how we addressed them.

· Size of the beams.  In order to keep the amount of weight required to break the beams minimized, the size must be kept fairly small.  We found that approximately ½” x ½” x 6” is a good size.  

· A simple mold makes it easier to make the beam.  The mold that was used was a piece of wood cut to the size above.  Removing the wood our the top completes the aluminum foil mold..
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A toilet paper tube made a wonderful mold, but the resulting column of concrete is extremely strong.  This could be done to show students how the columns for parking garages are made.
· Once the concrete is poured in, the foil will hold its shape while the concrete sets over the next two days.  The concrete may react with the aluminum foil, which is something you may wish to discuss with students, and may be hard to pull away from the set concrete.  

· Medium duty cups (such as those made by Solo®) work well for mixing of concrete by students and are reusable.  

· To prepare the concrete, have each group bring their cup to the teacher.  The teacher should scoop out about one inch deep (if using Solo cups) or one large Dixie® cup’s worth of material from the bag of concrete.  Have the students slowly add water (a plastic spoons worth at a time is enough); it does not take much at all, and stir together.  It may be beneficial for the students to see you demonstrate the process.  The consistency should be wet to the point where, when the cup is rapped or tapped on the table, the top will become smooth in appearance but not runny.  

· The mixing should be conducted over plastic for easy cleanup.  Do not wash materials down drain as it may clog.

· Have student groups clearly identify their beam by marking the top of the beam with their initials. 

· Collect their worksheets so that they are not lost between this day and the testing day.

· Day 2:  Curing day

· This day falls over the weekend if day 1 occurs on Friday.  This is our recommended planning.

· If day 2 occurs during the week, several activities of the teacher’s option could occur. Examples include:
· New material may be introduced.

· Another example of changing properties may be done, such as Elaboration #2.

· An informational video where concrete is used to construct some large structure could be shown. 
· Day 3:  Perform test to see how the concrete properties have changed.

·   Have the students weigh/mass their beams before being broken.  Since the beam is small, the bathroom spring scale is probably not the best choice of equipment.  Using a balance (triple beam or electronic) gives us the mass of the beam.  Therefore, a simple conversion is given on the student worksheet that changes mass into weight in pounds.
· Since only one group of students can test their beam at a time, it is recommended that either stations be used to allow students to do other activities to reinforce these concepts (such as the goo recipe and similar substances listed in the extension part of the lesson plan) or plans can be made to start students on the next lesson topic while they wait.
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Set up a testing area similar to the picture on the previous page using the U-bolt, bucket, and sturdy end supports (such as tables, stools or other stands).  In our test, the quarter pound beam held almost twenty pound as shown in the picture.  Because twenty plus pounds are falling to the ground, safety precautions should be taken around the setup including students wearing safety glasses or goggles.  

· Slowly add sand to the hanging bucket until the beam gives way.  Since breaking concrete could produce flying materials, you and all observing students should wear safety glasses or goggles.

· After the beam has given way, weigh the bucket using a bathroom spring scale.

· The students should then complete the student worksheet.

Closure:
· Bring the class together to discuss their tests, observations and conclusions.  
· Discuss the observed changes in properties from the original materials compared to the final product.  
· Make connections between the activities that they have performed and the information they have received from yourself or readings in the textbook.
· Have students identify what experiences produced a chemical change (new materials were made, ex:  reaction in a bag) and which one produces a physical changes (the materials are the same, but the appearance may have changes, ex: Jell-O).  

Assessments:
Pre- and post- assessments are included on the following pages.  The answers follow:
1. no

2. b
3. d

4. student responses will vary

5. student responses will vary based on their prior response

6. student responses will vary
Also, the worksheets can be assessed for completion and student involvement.  

Discussions are used in several areas of this lesson.  Use questioning techniques to evaluate each students understanding as you progress through the lesson.  

Observing Property Changes


Name:  _____________________________

Student Pre-Assessment:

1. Can you mix any two things around the house safely?

a. Yes

b. No

2. Circle the choice that is not a property of a basketball?

a. Round

b. Used in Sports

c. Orange

d. Made of Leather

3. Which of these can be observed when two substances react together?

a. A gas forms (it bubbles)

b. It gets hotter or colder

c. It changes color

d. All of these happen

e. None of these happen

4. Describe an example were two things mix and a new product is made.

5. Give an example of one of the new properties of the product you thought of in problem 4.
Observing Property Changes


Name:  _____________________________

Student Post-Assessment:

1. Can you mix any two things around the house safely?

a. Yes

b. No

2. Circle the choice that is not a property of a basketball?

a. Round

b. Used in Sports

c. Orange

d. Made of Leather

3. Which of these can be observed when two substances react together?

a. A gas forms (it bubbles)

b. It gets hotter or colder

c. It changes color

d. All of these happen

e. None of these happen

4. Describe an example were two things mix and a new product is made.

5. Give an example of one of the new properties of the product you thought of in problem 4.

6. Baking soda (a solid) and vinegar (a liquid) are two chemicals used in many cooking recipes.  When they are mixed, they are also often used by students to simulate how volcanoes can erupt because it bubbles vigorously.  Design an experiment that tests to see if adding different amounts of baking soda to the same amount of vinegar would produce more gas.  In your design, think about how you would measure or observe how much gas was produced.
Keep going on the back if you need to.
Extensions:
Other reactions and mixtures could be substituted for the cement portion of this lesson.  Many of the following examples are abbreviated examples that can be found on the web at numerous websites.  It is recommended that you practice any of these prior to incorporation into classroom activities.  
Students could make their own adobe bricks from loam and straw.  Mix about 4 cups of loam with small pieces of straw.  Add enough water to make a thick mud.  Place the mud in hollow blocks, ice-cube trays, or any cube-shaped containers.  Place the cubes in a warm place for about 2 weeks.  Use the cubes to construct objects and buildings.

Students could also make “Goo” by taking 0.5 cups of water, adding food coloring and adding two packs of plain gelatin on the water.  Stir 5 minutes.  Chill for one hour.  

Students could make “Dough” by stirring 0.5 teaspoon of salt with 0.5 cups of liquid starch and adding 0.25 cups of white glue.  Stir 5 minutes.  As this material starts to firm up have the students knead it until it forms a ball.  Squeeze out the excess liquid.  If the mixture does not coalesce, add salt and continue to knead.

Another recipe for “Dough” can be made by adding 1.5 cups of salt, 3 cups of flour, and 2 tablespoons of cream of tarter in a mixing bowl.  Mix well.  Then add 0.25 cups of cooking oil to the mixture.  Boil 2.75 cups of water and add food coloring.  Add the water mixture to the flour mixture.  Mix well.

A polymer may be made by mixing solution “A” with solution “B.”  To make solution “A,” place about one quart of water in a pan.  Slowly sprinkle 40 grams of polyvinyl alcohol on the water with stirring.  Heat the mixture to about 90oC.  Do not boil it.  Stir this mixture for about 20 minutes until it looks like white corn syrup.  Cool and store in a plastic jar.  To make solution “B,” dissolve 8 grams of borax in about 200 mL of water.   Stir until dissolved.  Store in a plastic jar.  To prepare the polymer, have the students place 30 mL of solution “A” in a paper cup.  Add to this 10 mL of solution “B.”  Stir until a soft ball is formed.  Remove the polymer ball from the cup and knead for about 5 minutes.

A thixotropic solution, (solution having a different viscosity upon stirring), can be made by mixing 4 boxes of cornstarch with 6.75 cups of water.  Store in an airtight container until ready to use.  This material flows, drips, rolls and pours.

Written by:

Carolyn Weddle, Dustan Smith, and Jim Dyer; PIE Fellows, Ball State University

Observing Changes in Properties 



Name_________________________

Exploration—Making Oobleck



Class Period___________________

Student Worksheet





Partners ______________________









______________________________

Instructions:  In this activity your group will make a substance commonly called Oobleck.  To do this, follow the instructions below.

1. The materials you will need to make your oobleck are provided by your teacher.  Follow all instructions that your teacher adds to the instructions below.
2. Describe the appearance, texture, and smell of the corn starch powder.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Describe the appearance, texture, and smell of the water that you will use. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Put two spoonfuls of the corn starch into a small cup or beaker.  Add a half-spoonful of water to the starch and stir.  Slowly add water to the mixture until you are able to tear the Oobleck.  

5. Split the Oobleck between you and your partner.

6. Roll it, let it set, press it in your hand, etc.  Use your analysis skills to describe the characteristics of the Oobleck.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Is Oobleck a liquid or a solid?  _________________   Explain why you think this is true.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Observing Changes in Properties 



Name___________________

Elaboration #1—Reaction in a Bag



Class Period___________

Student Worksheet





Partners ________________









________________________

Instructions:  In this activity your group will observe a chemical reaction that will occur in a bag.

1. The materials you will need to make the chemical reaction will be provided by your teacher.  Follow all instructions that your teacher adds to the instructions below.

2. Put on your safety goggles and do not take them off until told to by your teacher.

3. Place one spoonful of calcium chloride in a plastic sealable bag.  Describe the calcium chloride?  _______________________________________________________________ ________________________________________________________________________

4. Place one spoonful of sodium bicarbonate into the bag.  How is the sodium bicarbonate different from the calcium chloride?  __________________________________________ ________________________________________________________________________

5. Seal the bag and shake it.  Does anything occur?  Describe it.  ______________________ ________________________________________________________________________ ________________________________________________________________________

6. Put 10-15 mL (milli-liters) of indicator solution into the beaker or plastic cup.  Open the bag and carefully set the beaker in the bag so that it doesn’t tip over.  Describe what the indicator look like?  _______________________________________________________ ________________________________________________________________________________________________________________________________________________

7. Now squeeze the bag so that most of the air is gone being careful not to spill the indicator and seal the bag

8. Carefully mix the liquid indicator with the solids.  Move the bag so the indicator makes contact with as much of the solid as possible.  Describe at least three different observations you notice about the reaction? ____________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. Based on what your group wrote in number 8, did a chemical reaction take place in number four?  ____________  

10. If a teacher was to tell you that mixing two substances caused a chemical reaction, what could happen that would prove that a chemical reaction does occur?  ________________ ________________________________________________________________________________________________________________________________________________

11. Follow your teacher’s instructions on how to dispose of your reaction in a bag.

Observing Changes in Properties 



Name___________________

Elaboration #2—Making Concrete



Class Period___________

Student Worksheet





Partners ________________









________________________

Instructions:  In this activity your group will make a concrete beam and predict how many times its own weight it will hold.  To do this, follow the instructions below.

Making the beam:
1. The materials you will need to make your beam are provided by your teacher.  Follow all instructions that your teacher adds to the instructions below.

2. One member of your group should get the cup of concrete mix from your teacher.  Once you have the mix, observe the characteristics of the mix and record your observations on the lines below.  

Concrete Mix:  _____________________________________________________________

______________________________________________________________________________________________________________________________________________________

3. Another team member should get a cup/beaker of water.  Also observe the properties of the water and write them in the space provided.

Water:  ____________________________________________________________________

___________________________________________________________________________

4. Another team member should fold the aluminum foil into a beam about 0.5 inches on each side and 6 inches long.  Your teacher may provide a mold to make this easier.

5. Add two spoonfuls of water to the cup.  Mix the water and cement.  

6. Continue adding one spoonful of water at a time.  Each time, mix it thoroughly.  You are done when you can tap the bottom of the cup on the table several times and the top starts to look smooth.  Do not over wet, it will not dry quickly enough and will not be as strong!!  Describe the properties of the wet concrete below.
Wet Concrete:  _____________________________________________________________ ______________________________________________________________________________________________________________________________________________________

7. Put your group’s beam where your teacher tells you to dry.  This is the end of this day’s activities.  Turn your paper into your teacher.
Testing the Properties of the beam:
8. Once the beam is dry, two days later, peel away the aluminum foil.  Observe the characteristic of the beam and record them in the space below.

Properties of final material:  _______________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

9. Use a triple beam balance to measure the mass of your beam and put that value on the line below.  Then use a calculator to multiply the mass by .0022.  The answer is how many pounds your beam weighs.
Weight of the beam:  _______  grams X 0.0022 = ​​​_______ pounds

10. When you know how much your beam weighs, give it to your teacher to see how many pounds it holds before it breaks.  Record the weight that the beam held when it broke.
How much weight did your beam hold:  _________ pounds

11.  How does the weight of the beam compare to the weight that it could hold?  ________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. Could the wet concrete have held the same amount of weight as the dry concrete did?  Why or why not?  _________________________________________________________ ________________________________________________________________________________________________________________________________________________
13. What have you learned about the properties of concrete and its starting materials from doing this activity?  _______________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14. What do you think happens inside the concrete as it dries that makes it so hard?  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  
Materials list for Observing Property Changes

Consumable materials that much be prepared beforehand:

Jello



1 cube per group

Other Consumable Materials:
Gelatin powder

less then a spoonful per group

Corn starch


1 spoonful per group

Quick setting concrete

1 Dixie® cup full per group (1 bag = 60-80 groups)
Aluminum foil


9” x 9” square per group

Baking soda


1 spoonful per group

Calcium Chloride pellets
1 spoonful per group

Indicator solution

30-50 mL per group

Water

Reusable Materials:

Plastic spoons


2 per group

Large plastic cups

1 per group

Garbage bags


1 per group

Stir rods (not glass)

1 per group

U-bolt



1 per group

Wood shape molds

1 per group

Bathroom scale

1 per class

Balance


1 per class or more if available
     (triple-beam or electronic)

5-gallon buckets

2 per class

Safety glasses/goggles
1 per student

Sealable sandwich bags
1 per group

Small beader (50 mL) 
1 per group
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