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Investigating
Packaging

	Lead Staff Member 
	Time Allotment 

	Cheryl Bell
	2 periods


Overview

	Learners, posing as packaging engineers for a major cereal company, determine tc "engineers for a major cereal company, determine "and compare the amount of packaging in regular- tc "and compare the amount of packaging in regular- "and large-size products and suggest an environment-ally friendly strategy for packaging their product.  One goal is to reduce the amount of waste produced through their packaging.  To do this they need to determine the relationship between the amount of cereal that a regular-size box holds and the amount of cereal in a super-size box.



Instructional Cluster

	· Sense of Purpose
	(  Eliciting Ideas
	(   Engaging Learners 

	Identifying package sizes and the effect on waste.
	Learners use what they know about box sizes and packaging waste.
	Exploration of size and volume of cereal boxes in determining amount of material used in packaging.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress  

	Discover the relationship between outside dimensions and volume and amount of product packaging used.
	Make recommendations for producers and consumers to reduce packaging waste based on what was found out.
	Use new knowledge to present support for recommendations made in a scenario.


	Objectives

· Learners determine the amount of packaging used in regular and super-sized cereal boxes and the amount of product in each size.

· Learners suggest alternative packaging strategies.

· Learners identify the impact alternative packaging strategies have on the environment.


	Materials

	· 
	· Per Group:  cereal box

100 one-unit cubes

enough cardboard or construction paper to make a cubical box double the dimensions of the real cereal box

glue/tape

rulers

scissors

· Per Individual:  student worksheets

Scientific calculator (optional)



	· 
	Safety Issues/Precautions  

	· 
	Scissors to be used for cutting paper only.


	Background 



	Excess packaging is one of the leading causes of waste in our landfills.  Therefore the packaging industry has the task of providing much needed packaging to protect consumers and to distribute products as well as to reduce the amount of waste produced as a result.  For additional information see Problems and Possibilities of Packaging and The Packaging Industry in Appendix A.




	Procedure


1. Divide learners into small groups to discuss the following questions:

a) What different sizes of cereal boxes can you buy in a store?

b) Usually you can buy a brand of cereal in at least two different sizes, perhaps a regular- or large-size box.  Why is this?

c) Why would someone choose to buy the large-size cereal box?

d) How much more do you suppose a large-size cereal box holds than a regular-size cereal box?  

2. Show learners the cereal boxes.  Ask them to imagine these are regular-size cereal boxes.  

3. Provide time for the learners to explore the cereal boxes, inside and out.  Ask the following questions and record responses on class chart or overhead:

e) What did you notice about the packages and the products inside?

f) Would you consider these packages to be environmentally friendly?

g) What could you do to change the packages to reduce the excess packaging?

h) What do you need to know about the product and its package in order to reduce the amount of waste?

i) What would happen if you made a large-size cubical cereal box by doubling the length of each edge of your regular-size cubical box?

j) How much cardboard do you think your large-size cubical cereal box will need?

k) How much cereal do you think it will hold?

l) Do you think a larger package could reduce the amount of solid waste?

4. Distribute Student Sheet 1 to each learner and about a hundred unit cubes to each group.  

5. Explain that they will work as a group to investigate these questions using the cubes to construct models of different-sized cereal boxes.  

6. Provide time for learners to complete Student Sheet 1.

7. Use an overhead of Student Sheet 1 to record class results.

8. Discuss the results, identifying patterns in the data.

9. Draw conclusions based on the results.  (Doubling the size of the package uses four times as much material and holds eight times as much product.)

10. Distribute Student Sheet 2 and explain that they will work as a group of packaging engineers to determine the amount of packaging and product present in a large-size cereal box.

11. As a class discuss the following:

· Do you recommend that companies make large-size cubical cereal boxes?  Explain your recommendation using the data gathered.

· Would you recommend that people buy food/cereal in large-size containers, when possible?  Explain.

· Did the results of this activity surprise you?  Why or why not?

· How will you use what you learned the next time you shop for a product that is packaged in boxes?

Learners use the knowledge and skills developed in the lesson to present recommendations about product packaging.  Use the Excess Packaging Assessment Sheet.  Assess on the following criteria:

· Accurate calculations of packaging material and volume of product

· Comparison of new data with data from small group activity

· Identify the pattern of dimensions/volume relationship

· Recommendation based on the data

· Identify reduction of packaging as a source of reducing waste

· Suggest alternative solution(s) to the problem that encourage the reduction of waste

A Key to Understanding the Math

	
	Surface Area
	Volume

	Original Package
	2(l  x w) + 2(w x h) + 2(l x h)
	l x w x h

	Double Size Package
	Original x 22
	Original x 23

	Triple Size Package
	Original x 32
	Original x 33

	½ Size Package
	Original (22
	Original ( 23

	¼ Size Package
	Original ( 24
	Original ( 26


	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers of science requires learning essential science content through the perspectives and methods of inquiry. 

· Involve teachers in actively investigating phenomena that can be studied scientifically, interpreting results, and making sense of findings consistent with currently accepted scientific understanding. 




Teaching  

	Teaching Standard A  Teachers plan an inquiry-based science program for their students.

· Select science content and adapt and design curricula to meet the interests, knowledge, understanding, abilities, and experiences of students. 

· Select teaching and assessment strategies that support the development of student understanding and nurture a community of science learners. 

· Work together as colleagues within and across disciplines and grade levels.

Teaching Standard B  Teachers guide and facilitate learning.

· Focus and support inquiries while interacting with students. 

· Orchestrate discourse among students about scientific ideas. 

· Challenge students to accept and share responsibility for their own learning. 

· Recognize and respond to student diversity and encourage all students to participate fully in science learning. 

· Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

Teaching Standard C  Teachers engage in ongoing assessment of their teaching and of student learning.

· Use multiple methods and systematically gather data about student understanding and ability. 

Teaching Standard D  Teachers design and manage learning environments that provide students with the time, space, and resources needed for learning science.

· Ensure a safe working environment. 

· Make the available science tools, materials, media, and technological resources accessible to students.

Teaching Standard E  Teachers develop communities of learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning.

· Display and demand respect for the diverse ideas, skills, and experiences of all students

· Nurture collaboration among students. 

· Model and emphasize the skills, attitudes, and values of scientific inquiry.


Inquiry 

	As a result of activities in grades 5-8, all students should develop 

Abilities necessary to do scientific inquiry 

· Gather, analyze, and interpret data.

· Develop descriptions and models using evidence.

· Think critically and logically to make the relationships between evidence and explanations.

· Recognize and analyze alternative explanations and prediction.

Understandings about scientific inquiry




Content 

	Science and technology

· Identify appropriate problems for technological design.

· Design a solution or product.

· Use mathematics in all aspects of scientific inquiry.

Natural hazards

· Human activities can induce hazards through resource acquisition and waste disposal.

· Individuals can think critically about risks and benefits.

· Important personal and social decisions are made based on perceptions of benefits and risks.  

Science and technology in society

· Scientific knowledge influences the way many individuals in society think about themselves, others, and the environment.

· Technology influences society through its products and processes.

· Technology cannot solve all problems.  New technologies often will decrease some risks and increase others.




Assessment 
	Assessment Standard A:  Assessments must be consistent with the decisions they are designed to inform. 

· Assessments are deliberately designed.

Assessment Standard B:  Achievement and opportunity to learn science must be assessed.

· Achievement data collected focus on the science content that is most important for students to learn.

Assessment Standard C:  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation. 

· Assessment tasks are authentic.
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Investigating Packaging

Student Sheet 1

Name







Date

More or Less

Use the unit cubes to complete each step.  Record your results in the table on page 2.

1. What do you think will happen to the surface area and volume of a cube if you double its dimensions?

2. Begin with a 1 x 1 x 1 unit cube.  Record its surface area and volume in the table.

Sketch a picture here.

3. Double the length of each side to build a 2 x 2 x 2 unit cube.  Determine the surface area and volume.  Record your results in the table.

Sketch a picture here.

a. Did the surface area double?  Explain. 

b. Did the volume double?  Explain

4. Double the length of each side again and build a 4 x 4 x 4 unit cube.  Predict the

Surface area: 



and the volume: 


.

Sketch a picture here.

5. Calculate the surface area and volume of a 4 x 4 x 4 unit cube.  

Record your results in the table.

a. Is there a pattern in how the surface area is changing?  Explain.

b. Is the volume changing in the same way?  Explain.

6. Record the surface area and volume for an 8 x 8 x 8 unit cube.

	Unit Cube Size
	Surface Area in Square Units
	Volume in Cubic Units

	1 x 1 x 1


	
	

	2 x 2 x 2


	
	

	4 x 4 x 4


	
	

	8 x 8 x 8


	
	


7. Based on these results, write a conclusion that describes what happens to the surface area and volume of a cube when you double the length of each side.

Investigating Packaging

Student Sheet 2

Name







Date

More Is Less

1. Cereal can often be purchased in a least two different sizes – regular and large.  For this activity, use a regular-size cereal box.  If you double the length of each edge of your regular-size cereal box to construct a large-size cereal box, predict how much cardboard you would need to build it.  How much cereal do you think it will hold?

2. In the table below, record the data for your regular-size cereal box.  Determine the dimensions, surface area, and volume.

3. Determine and record the length for each edge of your large-size cereal box by doubling the edge length of your regular-size cereal box.

4. Calculate and record the surface area and volume for your large-size cubical cereal box.  Draw a sketch of each box.

Regular-size





Large-size

	Cubical Cereal Box
	Length of Each Edge
	Surface Area
	Volume

	Regular-size


	
	
	

	Large-size


	
	
	


5. Construct a box that is double the size of the cereal box you have using cardboard provided by your teacher.  Measure and trace the dimensions of the box first.  Then add ½ inch on each side to use as a tab for gluing if needed.  Fold along each line.


 <-tab

6. When you double the length of each edge of a cereal box it takes 

times as much cardboard to construct it, and the cereal box will hold 

 times as much cereal!  Explain how more is less.

7. If you are concerned about the environment and want to conserve our natural resources and reduce waste, does it matter which size cereal box you buy?       


Explain your response.

Excess Packaging Assessment Sheet

Name







Date

The company you work for, Food to Go, is feeling pressured by the public to provide individual portions of their cereal mix in handy disposable boxes that are one-fourth (1/4) the size of the regular-size box.  Food to Go knows that consumers like to purchase items in quantities, so they plan to market 6-packs of individual portions in easy-to-open disposable boxes.  As the No. 1 packaging engineer for the company (and an avid environmentalist!), they have asked for your recommendation.  

Using the data gathered by the small groups, your task is to:

1. determine the amount of packaging material and product in one individual portion

2. compare this new data with the data from the small group activity

3. identify and explain a pattern if possible

4. formulate a recommendation based on the data

5. suggest alternatives for consumers that would allow them to enjoy your product while reducing waste

Enter the data from the small group activity Student Sheet 2

	Cubical Cereal Box
	Length of Each Edge
	Surface Area
	Volume

	Individual size


	
	
	

	Regular-size


	
	
	

	Large-size


	
	
	


1. Determine the amount of packaging material and product in one individual portion.  Enter the data in the above table.

2. Compare this new data with the data from the small group activity.  What do you notice?

3. Do you see a pattern?  Explain.

4. Using this data, formulate a recommendation to give to your boss.  Include evidence using the data you have gathered and your knowledge about waste reduction.  

5. Are there any alternatives you might suggest for consumers to enjoy the product and reduce waste?  Explain your response.
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