Using Science within a multi-domain context to promote deeper learning
Level 6: EGG DROP CHALLENGE
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Introduction:  It is important to consider the packaging you use in order to conserve our natural resources.  Minimising packaging materials where possible, careful consideration of disposal and use of recyclable/biodegradable/compostable materials are important actions that we can all take.

Links to Level 6 of the Victorian Essential Learning Standards:
	Strand
	Domains
	Dimensions
	Elements of  the VELS standards for Level 6 addressed by this activity
Students…


	Physical

Personal and

Social

Learning
	Interpersonal Development
	Working in teams
	… work collaboratively, negotiate roles and delegate tasks to complete complex tasks in teams

… working with the strengths of a team they achieve agreed goals within set time frames
… respect and build on the ideas and opinions of team members

	
	Personal 

Learning
	Managing personal learning
	… allocate appropriate time and identify and utilize appropriate resources to manage competing priorities and complete tasks… within set time frames
… review and modify the criteria they use to check that their work… meets task objectives and make appropriate changes to completed tasks using these criteria

	
	Civics and Citizenship
	Community engagement
	… draw on a range of resources, including the mass media, to articulate and defend their own opinions about… environmental issues in national and global contexts

… develop an action plan which demonstrates their knowledge of a social or environmental issue and suggest strategies to raise community awareness of it

	Discipline-based

Learning


	Mathematics
	Measurement, chance and data
Working mathematically
	… estimate and measure length… volume…
…generate data using… experiments
… choose, use and develop mathematical models and procedures to investigate and solve problems set in a wide range of practical…  contexts
… select and use technology… to assist in mathematical inquiry, to manipulate and represent data… and carry out symbolic manipulation

	
	Science
	Science knowledge and understanding

Science at work
	… explain the behaviour and properties of materials in terms of their constituent particles and the forces holding them together
… formulate their own hypotheses and plan and conduct investigations in order to prove or disprove them

… evaluate the appropriateness of the experimental design and methodology used to investigate their predictions
… use the relevant science concepts and relationships as one dimension of debating contentious and/or ethically based science-related issues of broad community concern

	Interdisciplinary

Learning


	Design Creativity and Technology
	Investigating and designing

Producing


	… identify considerations and constraints within a design brief
… when designing, they generate a range of alternative possibilities, use appropriate technical language. and justify their preferred option, explaining how it provides a solution to a problem, need or opportunity
… make critical decisions on materials… and techniques based on their understanding of the properties and characteristics of materials 
… take account of function and performance, energy requirements, aesthetics, costs, and ethical and legal considerations that address the requirements of design briefs
… clearly explain decisions about the suitability of materials… and production techniques based on their understanding of the properties and characteristics of materials
… make products that meet the quality, aesthetic, functionality and performance requirements outlined in the design brief

	
	Thinking Processes
	Reasoning processing and inquiry

Creativity
Reflection, evaluation and metacognition
	… process and synthesise complex information and complete activities focusing on problem solving and decision-making which involve a wide range and complexity of variables and solutions

… experiment with innovative possibilities within the parameters of a task

… when reviewing information and refining ideas and beliefs,…explain conscious changes that may occur in their own and others’ thinking and analyse alternative perspectives and perceptions


PART A  
The Challenge  (you should work in teams of two or three): 

Design brief: 
Use minimum packaging materials (preferably recyclable and/or biodegradable and/or compostable) as protection for an egg to enable it to survive being dropped from a height of four metres. The egg must be unbroken when retrieved from its packaging after the drop.   The packaging should be disposed appropriately after the drop. 
Note 1:  A Packaging Efficiency Score (PES) will be calculated for each structure according to the formula:

                                 PES = N + M + V, where

         N =  number of packaging materials used in package;

         M = mass of completed packaged egg, measured in grams, prior to being dropped); and

         V = volume of completed packaged egg at its widest points, measured in centimetres, for length, width and depth.

Note 2:  Structures that utilize at least 50% (by number) of recyclable and/or biodegradable and/or compostable materials will be allocated a reduction of 10% of their PES, determined as per Note 1 above.
Note 3:  Packaged eggs that use more than 15 packaging materials will be disqualified.

Materials (per group):
· 1 egg

· 1 zip-lock plastic bag

· no more than 15 packaging material samples (e.g. cardboard, newspaper, plastic, aluminium foil)
· 1 pair scissors

· 30 cm sticky tape

· 30 cm string
· marking pen
· electronic balance

· ruler
· new spreadsheet

· spreadsheet/Word document: Appendix  “Regional Egg Drop Challenge Results”
Instructions:

1. Collect an egg and a zip-lock bag.
2. Label the zip-lock bag with your group’s name, then place the egg in bag.  Seal the bag.  Handle carefully.
3. Consider the properties of the available materials.  Work with your group to determine which materials you should use, given the nature of the challenge.  You may need to conduct an internet search to find out more about the properties of the available materials.
4. Collect no more than 15 packaging materials, noting what you have used into a spreadsheet as shown below.  You may need to undertake further internet research to determine material properties, and distinguish between the terms recyclable, biodegradable and compostable.
	Material
	Quantity

(number of  pieces used in construction)
	Recyclable?

(Yes/No)
	Biodegradable?

(Yes/No)
	Compostable?

(Yes/No)
	Properties of material which make it useful in egg packaging
	Material disposal method

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


5. Using the least number of packaging materials possible, construct protection around the zip-lock bag to enable an egg to survive a 4-metre drop.  (Note: Nothing should be inside the zip-lock bag except the egg.)  Label your package with your group’s name.
6. Set up another spreadsheet to record your results in the first seven columns of the following table.  You should use a spreadsheet formula to calculate volume.
	Group name
	Mass

(g)
	Length

(cm)
	Width (cm)
	Depth (cm)
	Volume

(cm3)
	Qualify for 10% reduction bonus?
	Notable design features
	Survive drop?

(Yes/No)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


7. The class should determine a fair way to conduct the egg dropping test.  Perform the drop for each group’s egg structure.
8. Each group should retrieve their egg package, and carefully unwrap the package to determine whether the egg survived the drop.  Record your results in the last column of the table.
9. Nominate a class record keeper.  Each group should e-mail their results to the record keeper for collation.  Following collation, the record keeper should e-mail class members with the collated class results.
10. When you have obtained class results, add them to your spreadsheet.  Add columns as necessary to calculate, for each group package, the Packaging Efficiency Score (PES).  Include a column for calculation of 10% score reduction bonus, where applicable.
Questions:

1. Sort your table to identify the most and least efficient packaging.

(a) How did you determine greatest/least efficiency?

(b) Which factors not included in the PES should be taken into account when determining packaging efficiency?

2. Disposal of materials is important for a sustainable society.  

(a) Explain the differences between the terms ‘recyclable’, ‘biodegradable’ and 'compostable’ in terms of environmental sustainability. 

(b) Why is it preferable to use drinking cups which are ‘compostable’?

3. Plastics may be sorted for differentiated disposal and possible recycling.  

(a) Find out about the classification system for plastics recycling.

(b) Work in a group of up to four students to consider plastic recycling possibilities at your school.  Target a particular section of the school (different groups in the class should consider different areas within the school) and develop a strategy for implementation consideration.

4. A student commented to the teacher: “I don’t think that the PES is a fair way of determining the most efficient egg packaging.  Volume has a significantly greater influence on determining a score than either mass or number of packaging items.”

(a) Explain what the student means by the statement.

(b) Suggest how the PES could be improved.

(c) Determine a “new” PES.  Justify your reasoning.

(d) Work in a group of four students to compare “new” PES formulae.  Explain your formula to others and determine which of your group’s formulae would be the best formula to use in future egg drop challenges.

5. Internet research: Find out about the chemical properties of compostable plastics.   Write a newspaper article which:

(a) explains how compostable plastics are different from non-compostible plastics; 
(b) explains the environmental problems associated with the use of plastics; 

(c) indicates the extent to which the use of plastics is an issue in society; and
(d) suggests actions that the public could take to minimize environmental impact of the use of plastics.
6. Reflect on your own use of packaging.  Consider a typical day in your life, and document your usage and disposal of packaging.  Suggest three ways in which you could act more sustainably in terms of use of packaging in the future.
PART B  
Data Analysis 
Seven neighbouring schools decided to hold an egg drop challenge for their students.  The students used only newspaper, 30 cm of sticky tape and shredded plastic package strips.  A Packaging Efficiency Score (PES) was calculated for each egg packaging structure according to the formula:

                                 PES = M + V, where

M = mass of completed packaged egg, measured in grams, prior to being dropped); and

V = volume of completed packaged egg at its widest points, measured in centimetres, for length, width and depth.
The results of the egg drop challenge are shown in Appendix 1.  (This should be made available to students as a Word file, or Excel spreadsheet.) 
1. Use a spreadsheet to determine which student won the egg challenge competition.  Justify your decision.

2. Consider the volume of egg packaging.  Do eggs have a better chance of surviving in cubic-shaped or spherical-shaped packages rather than cylindrical-shaped or irregularly-shaped packages?

3. In what ways is the PES formula unfair for determining the most efficient packaging to prevent an egg from breaking after being dropped from a four-metre height?
4. Suggest an “improved” PES formula.

5. Is the use of a parachute effective in enabling an egg to survive a four-metre drop?  Justify your response.

6. Can you determine whether “surviving” eggs have common features, in terms of packaging usage and design?

7. Discuss in groups of four how you would best represent each school’s results in graphical form.  

(a)  Decide on an appropriate format, then share tasks to present a graph of results for each school. 

(b) Which school performed the best?  Justify your response.

8. Consider the eggs that cracked.  Do they display a different set of packaging or shape characteristics as compared with those that survived or broke?
APPENDIX: REGIONAL EGG DROP CHALLENGE RESULTS 

The table below shows results of the egg drop challenge, for the Regional Egg Drop Challenge.

	Student number
	School
	Mass (g)
	Length (cm)
	Width (cm)
	Depth (cm)
	Volume (cm3)
	Mass + Volume
	Survive drop?
	Parachute?

	1
	A
	112.3
	11.5
	12
	7
	966
	1078.3
	No
	No

	2
	A
	79.4
	12.5
	12
	7.5
	1125
	1204.4
	No
	No

	3
	B
	81.1
	12
	8
	4
	384
	465.1
	No
	No

	4
	B
	167.5
	15
	14
	8
	1680
	1847.5
	No
	No

	5
	B
	229.6
	17
	13
	11
	2431
	2660.6
	No
	Yes

	6
	B
	162.2
	20
	15
	11
	3300
	3462.2
	No
	No

	7
	C
	147.2
	21
	21
	5.5
	2425.5
	2572.7
	Yes
	Yes

	8
	C 
	106.4
	8.5
	7
	6
	357
	463.4
	cracked
	No

	9
	D
	73.4
	11
	7
	4
	308
	381.4
	cracked
	No

	10
	D
	74.3
	12
	7
	4.5
	378
	452.3
	No
	No

	11
	D
	99.2
	12
	7
	5.5
	462
	561.2
	No
	No

	12
	D
	175.6
	12
	11.5
	9.5
	1311
	1486.6
	No
	No

	13
	D
	109.9
	15
	10
	10
	1500
	1609.9
	No
	No

	14
	E
	131.3
	13.5
	8.5
	5
	573.75
	705.05
	Yes
	Yes

	15
	E
	204.8
	15
	15
	5.5
	1237.5
	1442.3
	Yes
	Yes

	16
	E
	166.6
	14.5
	14
	8
	1624
	1790.6
	Yes
	Yes

	17
	E
	187.5
	22
	10
	7.5
	1650
	1837.5
	Yes
	Yes

	18
	E
	92.3
	11
	9
	5.5
	544.5
	636.8
	cracked
	Yes

	19
	E
	88.2
	8
	6
	8
	384
	472.2
	No
	No

	20
	E
	83.2
	10.5
	9
	5
	472.5
	555.7
	No
	Yes

	21
	E
	112.5
	13.5
	13.5
	6.5
	1184.625
	1297.125
	No
	Yes

	22
	E
	152.67
	10.5
	11
	10.5
	1212.75
	1365.42
	No
	No

	23
	E
	122.3
	13.5
	11
	9
	1336.5
	1458.8
	No
	No

	24
	F
	74.6
	8.5
	7
	4.5
	267.75
	342.35
	Yes
	No

	25
	F
	90.9
	8
	7.5
	5
	300
	390.9
	Yes
	No

	26
	F
	77.4
	10
	7
	5.5
	385
	462.4
	Yes
	No

	27
	F
	110.65
	16
	10.5
	6
	1008
	1118.65
	Yes
	No

	28
	F
	216.9
	29.5
	14.5
	12
	5133
	5349.9
	Yes
	No

	29
	F
	82.5
	10
	7
	4.5
	315
	397.5
	cracked
	No

	30
	F
	85.3
	8
	9
	4.5
	324
	409.3
	cracked
	No

	31
	F
	83.8
	8.5
	7.5
	7.5
	478.125
	561.925
	cracked
	No

	32
	F
	86.02
	11.5
	8
	6
	552
	638.02
	cracked
	No

	33
	F
	81.5
	18
	14
	7
	1764
	1845.5
	cracked
	No

	34
	F
	144.6
	16
	16
	8
	2048
	2192.6
	cracked
	Yes

	35
	F
	333.5
	33
	20
	12
	7920
	8253.5
	cracked
	No

	36
	F
	67.7
	9.5
	6
	4.5
	256.5
	324.2
	No
	No

	37
	F
	73.5
	10.5
	7
	4.5
	330.75
	404.25
	No
	No

	38
	F
	89.1
	8
	6.5
	7
	364
	453.1
	No
	No

	39
	F
	75.8
	12
	8
	4.5
	432
	507.8
	No
	No

	40
	F
	124.2
	10.5
	9
	9.5
	897.75
	1021.95
	No
	No

	41
	F
	185
	18.5
	11
	7.5
	1526.25
	1711.25
	No
	No

	42
	F
	225.5
	14.5
	12.5
	9.5
	1721.875
	1947.375
	No
	No

	43
	F
	188.2
	16
	13.5
	9
	1944
	2132.2
	No
	No

	44
	F
	205.92
	17
	12.5
	10
	2125
	2330.92
	No
	No

	45
	F
	161.6
	13
	11
	8.5
	1215.5
	1377.1
	no egg
	No

	46
	G
	120.6
	12.5
	11
	5.5
	756.25
	876.85
	Yes
	Yes

	47
	G
	131.9
	18.5
	13.5
	10.5
	2622.375
	2754.275
	Yes
	Yes

	48
	G
	213
	27
	29
	12
	9396
	9609
	Yes
	Yes

	49
	G
	150.2
	10
	7
	5.5
	385
	535.2
	No
	No

	50
	G
	181.5
	17.5
	15
	8.5
	2231.25
	2412.75
	No
	Yes


2.
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