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Consumerism:
Paper Towel Testing

Fall 2013 
Goal:  
To introduce students to the challenge of scientifically comparing products using objective, quantitative information. 


To prepare students to make informed consumer decisions.



To demonstrate the use of tests and variables as preparation for science fair projects.

Fits Tn state standards:


GLE 0507.Inq.2: Select and use appropriate tools and simple equipment to conduct an investigation

GLE 0607.Inq.2: Use appropriate tools and techniques to gather, organize analyze and interpret data.
Lesson Outline:


I. 
Discussion of Consumerism


Concept of consumers and the importance of testing products are discussed.

II.

Introduction to Consumer Testing
Properties of paper towels that will be tested are discussed.  The importance of controlling all but one variable in any test is emphasized.
III.
Absorbency Test
Each pair tests one of the paper towel brands.  Explain the procedure to the students before you distribute the materials. Students test the absorbency by measuring out 50 mL, pouring it in a 2 oz cup, folding a paper sheet until it is of proper size to fit in the 2 oz cup, dipping it in for a specified time, then allowing it to drain.  The remaining water in the cup is poured in the graduated cylinder and this amount is subtracted from 50 mL (table on observation sheet.)
IV. 
Wet Strength Test
Explain the procedure before you distribute the materials.  Students place the paper sheet over the cup, secure it with 2 rubber bands, gently pour about 20 mL over the sheet to wet it (part over cup must be completely wet).  Show students how to gently place washers on the sheet.  The number of washers it takes to tear the towel is recorded on the observation sheet.

V.

Cost Per Sheet


Give students the cost per sheet of each Brand (A,B,C,D), and explain how it is calculated.
VI.
Analysis of Data
Compare cost, absorbency, wet strength of the four brands.  
VII.
Optional - Advertising
The final section on consumer report ranking asks the students to use the same symbols - bulls eye, half-filled circle, empty circle - as those used by Consumer Reports to rank the four brands.
VIII.
Designing another test

http://www.consumerreports.org/cro/paper-towels/buying-guide.htm
Materials

15
250 mL bottles (fill with water when you arrive at the school) 

16  
16 oz. plastic cups 


4
 different paper towels coded A-D with permanent marker (32 sheets of each kind)


Student pairs will need 4 paper towels of the same brand.  


If there are 16 pairs in the class, the class will be divided so that:



4 pairs will test Paper Towel A



4 pairs will test Paper Towel B



4 pairs will test Paper Towel C



4 pairs will test Paper Towel d


16  
plastic bags, each containing: (one for VSVS demonstrator)



1
3.5 oz. plastic cup


1
plastic 50 mL graduated cylinder





1
plastic funnel (for pouring water into graduated cylinders)



2
rubber bands


1
set of washers


1
plate

32
observation sheets for Test Results chart and graphs 

32
full-page Analysis of Data sheet (contains four tables - give to students after testing is done). 

1
plastic bag with 4 extra sheets of A-D 


1
set of laminated wrappings of each paper towel package 



     15
Instruction sheets in sheet protectors

Put the following tables and vocabulary words on the board for recording results during the following discussion 

Vocabulary:  fair test, variables, control 
Groups Results:
Paper Towel A:  Absorbency

Wet Strength
Paper Towel B:  Absorbency
Wet Strength
Group # 1






Group # 1

Group # 2






Group # 2

Group # 3






Group # 3

Group # 4






Group # 4

Class average





Class average

Paper Towel C:  Absorbency

Wet Strength
Paper Towel D:  Absorbency
Wet Strength
Group # 1






Group # 1

Group # 2






Group # 2

Group # 3






Group # 3

Group # 4






Group # 4

Class average




                            Class average

Class Test Results Table (Average)
	Brand of Towel
	Absorbency

(mL)
	Wet Strength

# washers

	A
	___mL
	

	B
	___mL
	

	C
	___mL
	

	D
	___mL
	


I.  Discussion of Consumerism
Ask students: How many of you have ever bought anything?
· If they have bought something, then they are consumers because consumers are people who buy things.

· Consumers know a lot of information about products from the ads they are exposed to on television, radio, newspapers, magazines, and billboards.  
· Companies try to convince consumers to buy their products and may claim that their brand is better than any of the competitors’ brands.

· Ask the students if they remember any claims made by paper towel companies in ads they have seen or heard. 
· For example:  
· Bounty is the quicker, picker-upper. (old version)

· Bounty is the quilted quicker pick-you upper. (new version)

· Scientists and consumer groups test products to see if the products live up to the claims made about them. 
· These scientists and/or consumer testers have the challenge of testing products in an objective and measurable way to protect consumers and tell them which brands are actually the best.  
· Magazines such as Consumer Reports report the results of these tests so consumers will have a way to evaluate items before they spend money on inferior products.

· It is necessary to test and compare products periodically, because many companies frequently introduce "new and improved” products.  It is important to discover if the items really are "new and improved.”

II.
Introduction to Testing
· Students will have the opportunity to be consumer scientists and test brands of paper towels.

· Explain to students that they will not know the brand of paper towels they are testing until after the tests are complete.  The brands will be identified as Towel A, B, C, or D.  

· Ask the students why it is a good idea to identify the towels by letter rather than by the brand name.
· If experimenters know what brand they are testing, it might cause them to treat the brands differently, or be biased for or against one brand or another.  
· Identifying the towels by using a letter instead of the brand name helps to reduce experimenter bias.
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Ask students what properties of paper towels should be tested.
Some possibilities are:

· absorbency - the amount of liquid a paper towel will hold, how well it absorbs a spill

· wet strength - the amount of weight that can be supported by a wet paper towel

· durability - how well a paper towel holds up during use

· cost - how expensive paper towels are 

Tell students that they will conduct one test on the paper towels for absorbency and one test for wet strength, and then compare the cost of the towels.
Explain the importance of a fair test:
· Whatever is done to one brand of towel must be done in exactly the same way to the other three brands; this makes the test a fair test. 

· Discuss the concept of variables:  to achieve accurate results, everything in a test must be the same except one variable.  
· In today’s test, the variable will be the brand of the paper towel.  All other variables should be controlled (kept the same).  
· The variables to be controlled include the amount of water used, the weight and size of the washers, the way the washers are stacked, and the area of the towel that the washers are stacked on.  
· All these factors should be the same or as close to the same as possible.

· Divide the class into pairs.

· Give every student the observation sheet for recording data.  Do not give the full page Data Analysis Sheet until part V, Analysis of Data.

Sample information from VSVS lab testing.  Do not share with class:
	Brand of Towel
	Cost per sheet
	Absorbency
	Wet Strength

	
	Results (cents)
	Results
	Results

	
	
	mL
	Range -mL
	#washers
	Range

	A = Scott
	2.53
	25
	15-25
	20
	10-18

	B = Viva 
	3.56
	38
	42-45
	15
	21-25

	C = Bounty
	2.92
	27
	25-35
	29
	11-21

	D = Plaza
	1.25
	14
	14-16
	3
	5-9


III.  
Absorbency Test:  Which brand will absorb the most water?

· Explain and demonstrate Steps 1 -10 of the procedure before you distribute the plastic bags to the groups. 
· This experiment will be repeated by each team pair, using the same paper towel.  
· Each team will test a different towel. Make sure that at least one of each type of towel gets tested.
· Caution students to keep the paper towel dry until the signal is given to put the towel in the water.
Absorbency Test Procedure:
Demonstrate the Procedure:

1. Point out the letter written on the paper towel (A, B, C, D) and tell students they will record this before they start any experiments.

2. Fold the paper towel in half (matching short end to short end).  Fold the towel in half a second time, a third time and a fourth time, until the towel is a small strip that is small enough to fit in to the 3.5oz cup.  




3. Place the 3.5 ounce cup on the plate.
4. Make sure that the folded paper towel will easily fit into the dry cup. Put the towel back into the plastic bag so that it is kept dry until Step #5.




5. Measure exactly 50 mL of water in the graduated cylinder and pour this water into the 3.5 oz. cup.  (Use the funnel to avoid spills.)  




6. Hold the paper towel over the 3.5 ounce cup.  Do not allow the paper towel to touch the water until a signal is given.

7. When one of the teaching team gives the go-ahead, the students should gently lower the folded edge of the paper towel into the 3.5 ounce cup of water.  As the paper towel absorbs the water, the student should be able to gently push the entire paper towel into the cup of water.

8. After 20 seconds, when the paper towel is saturated, one of the teaching team gives another signal and each student carefully lifts the paper towel from the 3.5 ounce cup and allows the excess water to drip back into the cup.  
Be sure they hold the wet towel by the top and not in the middle. 

This may take several seconds.  The student should hold the paper towel over the cup until it stops dripping. 
Note:  The paper towel may touch the side of the cup, but do not squeeze the paper towel, merely allow the excess to drip back into the cup.  

9. When the water stops dripping, the student should use the funnel to pour the remaining water from the 3.5 ounce cup back into the graduated cylinder.  Measure this amount of water and record it on the team’s chart.
10. Subtract the amount of water in the graduated cylinder from the original amount of water (50 mL) to determine how much water was absorbed by the paper towel.  
Distribute the materials after this demonstration:
2  paper towels (must the same identification label - A, B, C, or D)



  1  3.5 oz. cup



1
plate


  1  funnel




1
50mL graduated cylinder

 
  1
  observation sheet 

1
plastic bottle of water



11. Tell students to follow the instruction sheet and to record their results on their chart.  
Consumerism:  Paper Towel Testing – Group Test Results and Class Averages
I tested Towel  (A, B, C, or D)  __________
	Test Performed
	Results from your group

(Trial 1)
	Results from your group

(Trial 2)
	Class Average Results for Towel:

	
	
	
	  A            B            C          D

	Absorbency 


	50mLs –         =         mLs
	50mLs –           =         mLs
	
	
	
	

	Wet Strength
	Number of washers
	Number of washers

           
	
	
	
	


12. One team member reports both Absorbency results to the VSVS recorder, who compiles the data on the board.

13. When the testing is done, average the results for each brand (students or a VSVS do with calculators) and record this information on the board in the Class Average Table.

14.  Have the students (bar) graph the class average results AND do it on the board.
15.  Ask the students what variables were controlled in this experiment (amount of water, materials used (cup, funnel, pan, graduated cylinder), temperature of water, procedure…..).  Record these answers on the observation sheet.







IV.
Wet Strength Test:  Which brand is the strongest when wet?

Explain the procedure to the students before you distribute new materials.

Demonstrate the procedure:
1. Show students how to place the paper towel over the cup, secure it with 2 rubber bands, gently adjust the tautness of the towel and gently pour about 20 mL over the towel.  
2. It is important that the part of the towel that is over the cup opening is completely wet, but the rest of it can be dry.  Pour any excess water that remains on top of the towel into the pie tin.

3. Show students how to place washers on the towel by placing the washers on top of each other so that a single column is formed.  
4. Take care to keep the stack as vertical as possible. 
5. Tell students that the washers may slide but they should not attempt to restructure the stacks - simply continue adding washers to the pile in a gentle manner.



Discuss the necessity of placing the washers gently on the paper towels:
· Why it is necessary to place the washers in a gentle fashion?  
· Lead students to the conclusion that if washers are not placed in a gentle way, the variable of force is added to the experiment. 
· Since each team may use a different amount of force, that difference in force might skew the results of the experiment.

Materials for the wet strength test.



1
16 oz. cup





1
plate

1
graduated cylinder



2
rubber bands


2
paper towels (same label)


1
plastic bottle of water



1
bag of washers  (the number for each group will vary - they have been counted to suit each paper towel, so that students will not have to borrow from other groups).  Please keep the washers together as they are when you pick up the kit. 
Procedure:
1. Place an empty 16 ounce cup in the center of the plate. 

2. Have one student fasten a paper towel over the cup as described above. 
Use 2 rubber bands to secure the towel.  You should check each cup to make sure that the paper towel is evenly spread over the cup, and that the rubber bands are snug up under the rim of the cup.  (This does not have to be too precise, but there should not be any large wrinkles or sagging in the towel.)
3. Have another student on each team measure about 20 mL of water, hold the graduated cylinder a few inches above the paper towel and slowly pour the water onto the center of the paper towel (allow the excess water to fall into the cup).  
Tell students to make sure that the entire surface of the towel over the cup is wet. (Add more water if it is not.)  The towel below the rubber band does not necessarily have to be wet.                                                                                         

4. Have another student count the washers as he/she gently places the washers on the center of the paper towel.  
5. If washer #12 causes the paper towel to tear, the paper towel held 11 washers. 11 is the number to record on the group’s chart.

6. The group should now repeat this experiment with the same brand and report both results to the recorder at the board.

7. Average the results for each brand of paper towel (students or teaching team do this).

8. Have the students graph the class average results or do it on the board.

9. Ask the students what variables were controlled in this experiment (materials used (washers, cup, funnel, pan, graduated cylinder), temperature of water, procedure….). Record the variables 
V.
Cost Per Sheet
Materials:
15 calculators – students use their own
30 full page Data Analysis Sheets

The price per sheet of paper towel is needed to compare the results and decide the best value. The purpose of this section is to explain to students how the cost per sheet is determined.  

Have the students look at the Cost Per Sheet Table at the top of the Data Analysis Sheet, and briefly explain that the cost is determined by the following formula.


FORMULA:  Cost per sheet = cost of roll divided by number of sheets


The cost per sheet is shown in cents or in part of a cent.
Sample only from VSVS testing.  The actual values you use will depend on the paper towels you are using

Paper Towels: Cost Per Sheet ANSWERS
	Brand of Towel
	Cost of Roll
	# sheets in Roll
	Cost per sheet  

	A
	$3.79
	150
	 379 (150 =  2.53cents 

	B
	$2.49
	70
	249 ( 70 = 3.56 cents

	C
	 $2.19
	75
	219 (75 = 2.92 cents

	D
	$0.75
	60
	75 ( 60 =  1.25 cents


Give materials to each group.  Note:  Cost per sheet will be shown as pennies or as less than a penny.  Be careful not to confuse the answers with dollars instead of cents.

VI. Analysis of Data

Have each group look at your table on the board and fill in the class averages for absorbency and wet strength in the appropriate columns on their Data Analysis Sheet.  Make sure the student’s graphs reflect this data.

Point out that the towels A-D are identified in the tables on the Data Analysis Sheet. (Show the paper towel rolls package picture.)
For example:


Brand A = Scott 



Brand B = Viva


Brand C = Bounty





Brand D = Plaza

	Brand of Towel
	Cost per sheet
	Absorbency
	Wet Strength

	
	Results (cents)
	Results
	Results

	
	
	mL
	Range -mL
	#washers
	Range

	A = Scott
	2.53
	25
	15-25
	20
	10-18

	B = Viva 
	3.56
	38
	42-45
	15
	21-25

	C = Bounty
	2.92
	27
	25-35
	29
	11-21

	D = Plaza
	1.25
	14
	14-16
	3
	5-9


What conclusions can be drawn from the graphs?

The data collected in the VSVS lab gave the following results.  Your class’s results will differ.
· The Viva Job Squad sheet outperformed the rest in both the absorbency and wet strength tests.

· The Brawny sheet was second in the absorbency test.

· The Kroger and Price Saver sheets are both poor for absorbing water. The difference (1 mL) in these 2 results is not significant and therefore the absorbance performance of these 2 towels can not be separated.  





· Similarly, Kroger and Brawny sheets have similar low wet strengths and cannot be rated separately.

· Price Saver sheet has the poorest wet strength.

· Discuss the range of results (scientists repeat a test several times so they can get a good    meaningful average).


Which Brand Is The Best Bargain?

· Ask students:  It’s obvious that the Job Squad paper towel performs best, but when you look at the cost of the Job Squad paper towel, is it really the best value for your money for ordinary, everyday use?

· Help students fill in the following chart on their Data Analysis Sheet to see how the data they collected can help them answer this question.

· Use class average data and explain how each row is calculated.
Number of Towels needed to do the same Absorbency job as Viva Job Squad

 (Sample VSVS Data)
	 Brand of Towel
	B = Viva Job Squad
	A = Scott     

                            
	C = Bounty
	D = Plaza  

	mLs Absorbed 
	38mLs 
	25mLs      
	27mLs
	14mLs

	#towels needed to do the same job as 1 Viva 
	1
	2
	2
	3

	actual cost for the job

(number of towels x cost per sheet)
	3.56 cents
	2 x 2.53 =5.06 cents
	2 x 2.92=5.84 cents
	3x1.25=3.75 cents    


· Have students look at the Cost per Sheet and Absorbency columns. 

· Ask students:  How many towels does it take to do as much work as the Job Squad towel?  For example, if 1 Viva Job Squad absorbs 44 mL and 1 Kroger towel absorbs 16 mL, how many Kroger towels will it take to absorb 44 mL?    ( 44 mL divided by 16 mL = 3).  Emphasize that the number of towels needed is rounded up to a whole number.

· Ask students:  In the last row, how much does it really cost to do the same job as Job Squad?  In the example given above, explain that it would 3 x 0.7 cents = 2.1 cents, which is still cheaper than the 4 cents it costs to use the Job Squad towel.

· Using this data, explain how to determine how many sheets of each of the paper towels it will take to do the same job as the Job Squad towel.  This should be done by visually inspecting the data - calculators could be used but are not necessary.  The number of towels needed should be rounded up to a whole number.
· Calculate how much it actually costs to do the same job in absorbing water as one Viva Job Squad.  (Give students the results, asking them to do one sample calculation.)

· In the same way, have the students look at the Cost per sheet and Wet Strength columns and calculate which paper towel is the best buy.

· Again, use class data and explain how each row is calculated.
Number of Towels needed to do the same Wet Strength job as Viva Job Squad 
(Sample VSVS Data) 

	  Brand of Towel
	B=Viva
	A=Scott
                            
	C=Bounty
	  D=Plaza 

	Wet Strength (washers)
	15
	20
	29
	3

	# towels needed to do the same job as 1 Scott 
	1
	1
	1
	5

	actual cost for the job

(number of towels x cost per sheet)
	3.56 cents
	1x2.53=2.53 cents
	1x2.92=2.92 cents
	5x1.25=6.25 cents   


Some Conclusions:

· Job Squad is probably best for heavy duty work, but it is too expensive for everyday use. 
· Brawny was the second best towel in today’s tests and is about half the price of Viva Job Squad.  Since Job Squad is more than twice as expensive as Brawny, which performs almost as well on the tests, Brawny is a better buy for everyday use.



· Discuss criteria for selecting paper towels and the fact that there actually could be more than one winner.  The winner is the towel that best meets our needs for a particular purpose.  
· Informed consumers purchase the brand that performs the best and has the most reasonable price.

Ask students the following questions:
· If you are looking for the brand with the most sheets just to use for drying hands, which would you buy?   look on the package for the highest number of sheets
· If you are looking for the most absorbent brand, which would you buy? check the chart
· For heavy duty jobs, which brand is the best? Viva Job Squad
· If you want a more economical brand that is close to the best performing paper towel, which would you buy?  Brawny

· How can you save even more money on a brand of paper towels?  use coupons, buy rolls of six, buy reusable paper towels
VII.
Optional: Consumer Report Ranking

· Give each group one of the laminated Consumer Reports Ratings chart and point out the symbols used to rank the products.  

· Using the same symbols (     = excellent,     = very good,     = good,     = fair,     = poor) have the students rank the paper towels for the individual tests and draw the appropriate symbol to the right of the towel name in the absorbency and wet strength tables.

 Advertising:  Package Design
· Use the package samples in your box to discuss the power of advertising.

· Some companies invest a lot of money into packaging that will catch the eye of the consumer.

· Allow the class to vote on the most eye-appealing package.

Advertising:  Names
· Names are very important to a company.  


· Why is Brawny a good name for a paper towel?  Brawny, Sparkle, Job Squad, etc.

· Look up the words brawny and bounty to see why they are good choices.

· Brawny: strong and muscular
· Bounty: something given liberally (Actually, by definition, Bountiful might be a more accurate name: generous, abundant, plentiful.)

· Allow the class to vote on the best name for a paper towel.

· Ask the students if they can think of any good names for a paper towel.
· Ask students to design a new advertisement for a paper towel.
VIII.
Optional – Further Testing

Ask students if there are other tests that could be done.

Have them design these tests.

Reference:  Sneider, C.I.; Barber, J. Paper Towel Testing, Teacher’s Guide; Lawrence Hall of Science


Science, University of California:  Berkeley, 1990.
Lesson adapted  by   Susan Clendenen, Teacher Consultant, Vanderbilt University





Dr. Melvin Joesten, Chemistry Department, Vanderbilt University





Pat Tellinghuisen, Coordinator of VSVS, Vanderbilt University
   

Observation Sheet: Consumerism – Sample Data from VSVS Lab
	Brand of Towel
	Cost per sheet
	Absorbency
	Wet Strength

	
	Results (cents)
	Results
	Results

	
	
	mL
	Range -mL
	#washers
	Range

	A = Scott
	2.53
	25
	15-25
	20
	10-18

	B = Viva 
	3.56
	38
	42-45
	15
	21-25

	C = Bounty
	2.92
	27
	25-35
	29
	11-21

	D = Plaza
	1.25
	14
	14-16
	3
	5-9


Paper Towels: Cost Per Sheet

	Brand of Towel
	Cost of Roll
	# sheets in Roll
	Cost per sheet  

	A
	$3.79
	150
	 379 (150 =  2.53cents 

	B
	$2.49
	70
	249 ( 70 = 3.56 cents

	C
	 $2.19
	75
	219 (75 = 2.92 cents

	D
	$0.75
	60
	75 ( 60 =  1.25 cents


Number of Towels needed to do the same Absorbency job as Viva Job Squad

	 Brand of Towel
	B = Viva Job Squad
	A = Scott     

                            
	C = Bounty
	D = Plaza  

	mLs Absorbed 
	38mLs 
	25mLs      
	27mLs
	14mLs

	#towels needed to do the same job as 1 Viva 
	1
	2
	2
	3

	actual cost for the job

(number of towels x cost per sheet)
	3.56 cents
	2 x 2.53 =5.06 cents
	2 x 2.92=5.84 cents
	3x1.25=3.75 cents    


Number of Towels needed to do the same Wet Strength job as Viva Job Squad 

	  Brand of Towel
	B=Viva
	A=Scott

                            
	C=Bounty
	  D=Plaza 

	Wet Strength (washers)
	15
	20
	29
	3

	# towels needed to do the same job as 1 Scott 
	1
	1
	1
	5

	actual cost for the job

(number of towels x cost per sheet)
	3.56 cents
	1x2.53=2.53 cents
	1x2.92=2.92 cents
	5x1.25=6.25 cents   


Number of  Towels needed to do the same ABSORBENCY  job as Viva Job Squad
	Brand of Towel
	Viva Job Squad
	A = Scott
	C = Bounty
	D = Plaza

	mLs Absorbed
	
	
	
	

	# towels needed to do the same job as 1 Viva
	1
	
	
	

	actual cost for the job (number of towels x cost per sheet)
	3.56 cents
	
	
	


Number of  Towels needed to do the same WET STRENGTH  job as Viva Job Squad
	  Brand of Towel
	Viva Job Squad 
	A = Scott                               
	C = Bounty
	  D = Plaza  

	Wet Strength (washers)
	
	
	
	

	#towels needed to do the same job as 1 Viva 
	1
	
	
	

	actual cost for the job (number of towels x cost per sheet)
	3.56 cents
	
	
	 


Paper Towel Ratings Chart - Use Symbols on Right Side of Chart for the Rating
	Brand of Towel
	Cost per sheet
	Absorbency
	Wet Strength

	A = Scott
	
	
	

	B = Viva Job Squad
	
	
	

	C = Bounty
	
	
	

	D = Plaza
	
	
	


Instruction Sheet: Consumerism
I.  Absorbency 

1.  
Fold the paper towel in half (matching short end to short end).  Fold the towel in half a second time, a third time and a fourth time, until the towel is a small strip that is small enough to fit in to the 3.5oz cup.  


2.
Place the 3.5 ounce cup in the center of the plate.
3.
Make sure that the folded paper towel will easily fit into the cup. Put the towel back into the plastic bag so that it is kept dry until Step #5.


4.
Measure exactly 50 mL of water in the graduated cylinder and pour this water into the 3.5 oz. cup.  (Use the funnel to avoid spills.) 


5.
Hold the paper towel over the 3.5 ounce cup.  Do not allow the paper towel to touch the water until a signal is given.
6.
When the signal is given, gently lower the folded edge of the paper towel into the 3.5 ounce cup of water.  As the paper towel absorbs the water, gently push the entire paper towel into the cup of water.

7.
After 15 or 20 seconds, when the paper towel is saturated, and after a member of the teaching team has given another signal, carefully lift the paper towel from the 3.5 ounce cup and allow the excess water to drip back into the cup.  Be sure to hold the wet towel by the top and not in the middle. (This may take several seconds.  Hold the paper towel over the cup until it stops dripping.)

Note:  The paper towel may touch the side of the cup , but do not squeeze the paper towel, merely allow the excess to drip back into the cup.  


8.
When the water stops dripping, use the funnel to pour the remaining water from the 3.5 ounce cup into the graduated cylinder.  Measure this amount of water and record it on your chart.

9.
Subtract the amount of water in the graduated cylinder from the original amount of water (50 mL) to determine how much water was absorbed by the paper towel.  


Repeat this experiment report all the results to the recorder at the board.
11.
When the testing is completed by the class, average all the results and record this information on the board in the “final” chart.





                       

12.
What variables were controlled in this experiment? 

13.
Graph the class average results.





II.
Wet Strength Test:  Which brand is the strongest when wet?

1.
Place an empty 16 ounce cup in the center of the plate.

2.
Fasten a paper towel over the cup as described above.  Use 2 rubber bands to secure the towel.  Make sure that the paper towel is evenly spread over the cup, and that the rubber bands are snug up under the rim of the cup.

(This does not have to be too precise, but there should not be any large wrinkles or sagging in the towel.)


3.
Measure about 20 mL of water, hold the graduated cylinder a few inches above the paper towel and slowly pour the water onto the center of the paper towel (allowing the excess water to fall into the cup).  Make sure that the entire surface of the towel over the cup is wet. (Add more water if it is not.)  The towel below the rubber band does not necessarily have to be wet.                                                                                         

4.
Count the washers as you gently place them on the center of the paper towel.  
5.
If washer #12 causes the paper towel to tear, the paper towel held 11 washers. 11 is the 
number to record on your chart.

6.
Repeat this experiment at least once and report the results to the recorder at the board.

7. 
Average the results for each brand of paper towel 
8.
What variables were controlled in this experiment?

9.
Graph the class average results.

Consumerism:  Paper Towel Testing - Test Results and Class Averages
I tested Towel  (A, B, C, or D)  __________
	Test Performed
	Results from your group

(Trial 1)
	Results from your group

(Trial 2)
	Class Average Results for Towel:

	
	
	
	  A            B            C          D

	Absorbency 


	50mLs –         =         mLs
	50mLs –           =         mLs
	
	
	
	

	Wet Strength
	Number of washers
	Number of washers

           
	
	
	
	


What variables were controlled in the Absorbency experiment? __________________________________________________________________________
What variables were controlled in the Wet Strength experiment? __________________________________________________________________________

Paper Towels: Cost Per Sheet

	Brand of Towel
	Cost of Roll
	# sheets in Roll
	Cost per sheet  

	A
	$
	
	

	B
	$
	
	

	C
	 $
	
	

	D
	$
	
	


Number of  Towels needed to do the same ABSORBENCY  job as (Best Brand)__________
	Brand of Towel
	Best Brand
	
	
	

	mLs Absorbed
	
	
	
	

	# towels needed to do the same job as 1 towel of the best brand
	1
	
	
	

	actual cost for the job (number of towels x cost per sheet)
	
	
	
	


Number of  Towels needed to do the same WET STRENGTH  job as Best Brand (__________)
	  Brand of Towel
	Best Brand
	
	
	

	Wet Strength (washers)
	
	
	
	

	#towels needed to do the same job as Best Brand 
	1
	
	
	

	actual cost for the job (number of towels x cost per sheet)
	
	
	
	 


Paper Towel Ratings Chart - Use Symbols on Right Side of Chart for the Rating
	Brand of Towel
	Cost per sheet
	Absorbency
	Wet Strength

	A = 
	
	
	

	B = 
	
	
	

	C = 
	
	
	

	D = 
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Note: 	Students like to win.  It is important to emphasize the fact that the products will win or lose the tests -- not the teams who are testing them.





For VSVS Information Only: In the VSVS lab, we chose 4 towels that had different properties.  The results from our testing are shown in the table below.  These results should not be shared with the class.  The average absorbency and wet strength results are given as well as the range over 10 trials.  When groups are collecting their data, be aware that the ranges will not be the same as in this table.  You will need to compile your own data.
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