Using Science within a multi-domain context to promote deeper learning
Level 4: CHOCOLATE PACKAGING
[image: image1.wmf]
Introduction:  

An important function of food packaging is to ensure that the food is protected, the quality has been maintained, and the food is safe to eat when it gets to the consumer. 

The type of packaging used by manufacturers, in terms of whether it is recyclable, biodegradable and/or compostible is also important in terms of environmental impact.  
Links to Level 4 of the Victorian Essential Learning Standards:

	Strand
	Domains
	Dimensions
	Elements of  the VELS standards for Level 4 addressed by this activity
Students…

	Physical

Personal and

Social

Learning
	Interpersonal Development
	Working in teams
	… work effectively in different teams and take on a variety of roles to complete tasks of varying length and complexity
… accept responsibility for their role and tasks 

	
	Personal 

Learning
	Managing personal learning
	… seek and respond to teacher feedback 

… develop and implement plans to complete short-term and long-term tasks within timeframes set by the teacher, utilizing appropriate resources
… undertake some tasks independently, identifying stages for completion

… persist when experiencing difficulty with learning tasks

	
	Civics and Citizenship
	Community engagement
	… present a point of view on a significant current issue or issues and include recommendations about the actions that individuals… can take to resolve issues
… demonstrate understanding that there are different viewpoints on an issue

	Discipline-based

Learning
	English
	Writing
	… produce, in print and electronic forms, a variety of texts for different purposes using structures and features of language appropriate to the purpose, audience and context of the writing

	
	Economics
	Economic reasoning and interpretation
	… describe the nature of the economic problem (scarcity) and explain how selected goods and services are produced and distributed
… describe the difference between needs and wants, and their own roles as producers and consumers of goods and services

	
	Mathematics
	Working mathematically
	… recognize and give consideration to different data types in forming questionnaires and sampling
… present data in appropriate displays

	
	Science
	Science knowledge and understanding

Science at work
	… explain change in terms of cause and effect
… identify the characteristics of physical and chemical changes

… describe how substances change during reactions

… analyse a range of science-related local issues and describe the relevance of science to their own and other people’s lives

… explain how sustainable practices have been developed and/or are applied in their local environment

…design their own experiments to collect data and draw conclusions

… approach data collection systematically, and analyse data qualitatively in terms of errors of measurement

	Interdisciplinary

Learning


	Communication
	Listening, viewing and responding
Presenting
	… explain why peers may develop alternative interpretations
… summarise and organize ideas and information, logically and clearly in a range of presentations

	
	ICT
	ICT for creating
	… independently use a range of skills, procedures, equipment and functions to process different data types and produce accurate and suitably formatted products to suit different purposes and audiences

	
	Thinking
	Reasoning processing and inquiry
	… distinguish between fact and opinion
… use the information they collect to develop concepts, solve problems or inform decision making

… develop reasoned arguments using supporting evidence


PART A  
Effective Chocolate Packaging 
Aim:

To investigate which types of food packaging materials are effective in not allowing food (chocolate buds) to be tainted by outside chemicals (peppermint essence).

Materials:

· 6 chocolate buds

· 6 food packaging squares, 4cm x 4cm (aluminium foil, paper, greaseproof paper, sandwich bags, freezer bags and cellophane )

· scissors

· 1cm sticky tape

· marking pen

· peppermint essence

· sealable glass container with gauze shelf (e.g. desiccator)

Instructions:

1. Collect six (6) chocolate buds.  Set aside.

2. Cut out a 4cm x 4cm square of each of the six (6) food packaging samples.

3. Place a chocolate bud onto each packaging sample square.  Wrap tightly and seal with the smallest piece of sticky tape, if necessary, to make sure the package doesn’t unwrap.

4. Use a marking pen to identify your wrapped chocolate samples.

5. Place wrapped chocolate samples onto the shelf in a desiccator (10 drops of peppermint essence should be placed at the base of the desiccator).  Shut the lid of the desiccator fully.  

6. Allow your samples to stay in the desiccator for one hour.

7. After one hour, collect your wrapped chocolate samples from the glass container.

8. Unwrap your samples and taste each chocolate piece.  In which samples can you taste a peppermint flavour?  

9. Record your results, identifying which samples have been tainted by the peppermint essence in the table below. 
(Yes = tainting of chocolate     No= no tainting of chocolate    ? = not tested/ unsure of tainting )  

	Initials
	Packaging material

	
	Aluminium foil
	Paper
	Greaseproof paper
	Sandwich bags
	Freezer bags
	Cellophane

	
	
	
	
	
	
	

	
	
	
	
	
	
	


10. 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.  
11. When you have obtained class results, add them to your spreadsheet.  
Questions:
1. Was it difficult to determine whether each chocolate bud had been tainted?  Explain your response.

2. Three students had a conversation about the experiment as follows:

Isabella: I found it hard to work out whether I was actually smelling the chocolate or tasting the chocolate.  Did you have that problem?

Petros: I’m not sure what happened really.  I think that because the first chocolate I tasted had peppermint in it, I couldn’t tell whether I still had that taste in my mouth when I tasted the next chocolate.

Ayesha: Yes, I think it is like smelling perfumes.  You just get desensitized to smell.  Maybe taste is the same?

(a) Do you agree with the students?  Explain your response.

(b) Use the internet to research the relationship between smell and taste.  Write an explanation for each of the students’ comments about the experiment.  Include diagrams where appropriate.
3. Use your results to produce a list of packaging materials in decreasing order of effectiveness in prevention of food tainting.  Justify the order of your list.
4. Packaging manufacturers are interested in knowing how effective their packaging materials are.   Select a packaging material (the materials could be allocated equally amongst the class) and develop an A4-sized advertising poster which promotes the effectiveness of the material for food packaging purposes.  You should include reference to your experimental results to help in the promotion (the results you use should be factual, but you should consider how to select appropriate statistics or information). 

5. Although taste is affected by smell, this has not been taken into account for this experiment.  Develop a modified experimental procedure that will produce more accurate results in terms of eliminating smell as variable in this experiment.

6. Packaging manufacturers are increasingly looking at ways of making their packaging recyclable, biodegradable and/or compostable.

(a) Define the terms recyclable, biodegradable and compostable.

(b) Explain the benefits at a local and a global level for materials being recyclable, biodegradable and/or compostable.
7. Supermarket survey:  Conduct a supermarket survey to determine the packaging associated with chocolate.

(a) Classify chocolates in terms of packaging minimization from excellent to poor.  Explain how you developed assessment criteria to make your judgment.

(b) Do consumers buy chocolates based on the packaging?  Conduct a survey to determine which factors are most important to consumers when selecting chocolate.  Write a short newspaper report which summarises your findings.

8. Work in groups of up to four to determine the proportion of chocolate (or other food) packaging which is recyclable/biodegradable/compostable.  Compare different brands of the same food.  

(a) Are some manufacturers more environmentally friendly than others in their packaging solutions? 

(b) Select a food manufacturer whom you would either like to commend for their environmentally-friendly packaging solutions or whom you think should re-consider their packaging.  Write a letter to support or challenge their packaging solutions.  Take note of the following:
· Identify a specific person who is involved in making decisions about the packaging of the food item (customer relations may be a first contact point).
· Write a letter which clearly states your view, provides evidence (for example, survey data, reports, etc) to support your view and – in the case of a letter to an environmentally unfriendly packager - acknowledges and rebuts an opposing view, and suggests a solution to the packaging problem.

· Use the common conventions of formal letter writing and ensure your letter has an introduction and a conclusion as well as the central arguments or statements you advance.

· Seek feedback on your draft letter from at least one other member of the class and one adult from within your school or your family and rewrite it as needed.

· Give your teacher a copy of the draft letter, your final letter and an accompanying statement which outlines the feedback you received and how it led you to either change your letter, or leave it the same.
· Make any further changes to your draft letter as recommended by your teacher.
· Send the letter, and collate any responses you receive.  

· How important is it for consumers to be aware of the products they purchase?  Write a short summary of what you have learned from this activity.

Experimental Extensions:

1. Design and conduct an experiment to test whether the folds of the packaging absorb more essence than the flattened areas of packaging around a chocolate bud.

2. Design and conduct an experiment to test whether different essences are able to penetrate different packaging samples.
3. Investigate which mathematical net design produces packaging for a chocolate drop which has the smallest surface area to volume ratio.
PART B  
Data Analysis
The students in two Science classes conducted a chocolate packaging test as described in Part A.  Their results are shown in Appendix 1.  (This should be made available to students as a Word file, or Excel spreadsheet.)
1. Use spreadsheet data for the chocolate packaging testing results to draw graphs which show the effectiveness of each packaging material in preventing chocolate tainting.

2. Which packaging material is most effective in preventing chocolate tainting? Justify your response. 
3. Which packaging material is least effective in preventing chocolate tainting? Justify your response. 

4. Develop a scale of the six packaging materials, showing most effective to least effective in preventing chocolate tainting.

APPENDIX: CHOCOLATE PACKAGING TEST RESULTS

The table below shows results of tainting by peppermint essence of wrapped chocolate pieces.

	Student


	Type of packaging material

	
	Aluminium foil
	Paper
	Greaseproof paper
	Sandwich bags
	Freezer bags
	Cellophane

	1
	Yes
	Yes
	No
	Yes
	No
	No

	2
	Yes
	No
	No
	Yes
	No
	No

	3
	Yes
	Yes
	Yes
	Yes
	No
	Yes

	4
	Yes
	Yes
	No
	Yes
	Yes
	No

	5
	Yes
	No
	No
	Yes
	No
	No

	6
	?
	Yes
	No
	No
	No
	Yes

	7
	No
	Yes
	?
	No
	?
	No

	8
	Yes
	No
	No
	Yes
	No
	No

	9
	No
	Yes
	Yes
	?
	?
	?

	10
	No
	Yes
	Yes
	No
	No
	No

	11
	Yes
	No
	No
	Yes
	No
	No

	12
	No
	No
	No
	No
	No
	No

	13
	No
	No
	No
	Yes
	No
	Yes

	14
	Yes
	No
	No
	No
	Yes
	No

	15
	No
	Yes
	No
	No
	No
	No

	16
	No
	Yes
	Yes
	No
	No
	No

	17
	No
	Yes
	No
	Yes
	No
	No

	18
	No
	Yes
	Yes
	Yes
	No
	No

	19
	No
	Yes
	Yes
	No
	No
	No

	20
	Yes
	No
	Yes
	No
	Yes
	No

	21
	No
	Yes
	No
	No
	No
	No

	22
	No
	Yes
	No
	No
	No
	No

	23
	Yes
	Yes
	No
	Yes
	Yes
	No

	24
	Yes
	Yes
	Yes
	?
	Yes
	Yes

	25
	?
	?
	Yes
	?
	?
	?

	26
	No
	Yes
	No
	Yes
	?
	No

	27
	No
	Yes
	?
	?
	No
	No

	28
	No
	No
	Yes
	No
	No
	No

	29
	No
	Yes
	No
	No
	No
	No

	30
	No
	Yes
	Yes
	No
	No
	No

	31
	No
	Yes
	No
	No
	Yes
	Yes

	32
	No
	Yes
	No
	No
	Yes
	No

	33
	Yes
	Yes
	?
	Yes
	Yes
	?

	34
	No
	Yes
	Yes
	No
	No
	No

	35
	Yes
	Yes
	Yes
	No
	Yes
	No

	36
	Yes
	Yes
	Yes
	No
	Yes
	No

	37
	Yes
	Yes
	No
	No
	No
	No

	38
	Yes
	Yes
	Yes
	No
	No
	No

	39
	No
	Yes
	No
	No
	No
	Yes

	40
	Yes
	Yes
	?
	?
	Yes
	?

	41
	Yes
	Yes
	Yes
	No
	No
	No

	42
	No
	Yes
	No
	No
	No
	No

	43
	No
	?
	No
	No
	Yes
	No


Key:  Yes = tainting of chocolate     No= no tainting of chocolate    ? = not tested/ unsure of tainting     
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