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Internal Assessment Resource

Processing Technologies Level 2

	This resource supports assessment against:

Achievement Standard 91353 version 3
Demonstrate understanding of advanced concepts used in preservation and packaging for product storage

	Resource title: Products for National Distribution

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91353-02-5713

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal assessment resource 

Achievement Standard Processing Technologies 91353: Demonstrate understanding of advanced concepts used in preservation and packaging for product storage
Resource reference: Processing Technologies 2.62 v2
Resource title: Products for National Distribution
Credits: 4
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Processing Technologies 91353. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting 

This activity requires students to demonstrate a comprehensive understanding of advanced concepts that relate to techniques used to preserve, package, and store products for distribution in a national environment. In particular, the students demonstrate understandings about:

· the different types of decay that occur typically in products in a national environment

· how different types of preservation, packaging and storage for national distribution controls decay types

· the legal requirements in a national environment  for labelling products

· the use of marketing in a national environment (what’s fact and what is just promotional).

The students develop and refine their understandings through an investigation (the prerequisite task) and then prepare a presentation (the assessed task), which conveys the key understandings. They will illustrate these understandings with examples that relate to products generally that are preserved, packaged and stored in a national environment and also a specific product for storage in a national environment.

The presentations could be in the form of a slideshow, display board, portfolio, or written report and could include annotated flow diagrams with written discussion, photographs, and drawings as appropriate. 

Ensure that the range of products that your students investigate during this activity will give them sufficient opportunity to explore different types of decay and preservation and packaging techniques. 

This activity is for food and beverages however it could equally be for fresh horticultural products; biologically active products; composts; household chemicals; toiletries and cosmetics.
Conditions

This is an individual assessment task. It is recommended that the students be given 10 weeks (40 hours) of in-class time to complete it. 

The student could gather and analyse their evidence independently or in groups, but they need to write their presentations independently, and the presentations must be assessed individually.

Resource requirements 

The following resources may be useful to students:

· Understanding Food Science and Technology. Peter Murano, Brooks Cole, 2002.
· Food Science and Technology by Geoffrey-Campbell Platt Wiley Blackwell 2009.
· Food Preservation: An introduction by Tim Hutton Campden & Chorleywood Food Research Association (June 2004).
· Food Packaging: An Introduction by Tim Hutton Campden & Chorleywood Food Research Association (August 2003).
Additional information 

This assessment resource could be used as part of a thematic teaching programme where additional standards are also to be used for assessment. For example from the Home and Life sciences matrix

2.1 Demonstrate understanding of how to address issues around the provision of food for people with specific food needs. 

Students could investigate preservation, packaging and labelling for foods to meet a specific food need (for example diabetics) within the research for provision of food for a diabetic. 

The evidence presented for assessment against AS2.62 could be drawn from a discrete learning activity focused on developing students’ understandings about the preservation and packaging techniques for product storage in a national environment or gathered throughout the year from a programme of learning. 

Products being used in practical classes that could be found in a national environment could provide a starting point for investigations. 

Internal assessment resource

Achievement Standard Processing Technologies 91353: Demonstrate understanding of advanced concepts used in preservation and packaging for product storage
Resource reference: Processing Technologies 2.62 v2
Resource title: Products for National Distribution
Credits: 4
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of advanced concepts used in preservation and packaging for product storage.
	Demonstrate in-depth understanding of advanced concepts used in preservation and packaging for product storage.
	Demonstrate comprehensive understanding of advanced concepts used in preservation and packaging for product storage.


Student Instructions

This assessment activity requires you to demonstrate a comprehensive understanding of concepts that relate to the techniques used to preserve, package, and store products in a national environment. 

Definition

National environments refer to a sequence of locations and transport modes within a country.  For example, a carton of biscuits that moves through a supply chain from factory through retail outlet to end user.

You will need to investigate the different types of preservation, packaging, and storage and the links between these and the different types of decay that occur typically in products in a national environment.  You also need to find out the legal and marketing requirements in a national environment for labelling products. 
In the first part of the activity you will conduct an investigation, in which you will gather information, examples, and evidence to use in your presentation.

In the second part of the activity (the assessed task), you will prepare a presentation that conveys key understandings that applies to products in general that are distributed in a national environment and also illustrate them with examples that relate to a specific product in the national environment. Consult with your teacher and agree on an appropriate form for your presentation.

Teacher note: The student’s presentation could be in the form of a slideshow, display board, portfolio, or written report and could include annotated flow diagrams with written discussion, photographs, and drawings.
This is an individual task. You have 6–8 (~ 40 hours) weeks of in-class and out-of-class time to complete it. 

Teacher note: Adapt the time allowed to meet the needs of your students.
Investigation

Decide on the products you will investigate, and think about a specific product that you could focus on in your presentation. When investigating products generally, make sure that you choose products that cover a range of preservation and packaging techniques that control different types of decay. See Resource A for suggestions of what you could cover in these areas.

Gather information about:

· the preservation and packaging techniques chosen for storage in a national environment, to control decay in these products (for example, freeze drying, heat sterilisation, decreasing water activity, ultra high radiation, vacuum packing, fermenting)

· the different types of decay that typically occur in the selected products (for example, what happens to the quality of milk once it is packaged and stored at room temperature and distributed to a supermarket and why?) 

· the reasons why these techniques are effective (for example, what preservation and packaging methods prevent various kinds of deterioration and types of decay, and why?)

· the legal requirements for labelling these preserved products for use in national environments and the reasons for the legal requirements in the national environment

· the reasons for the use of labelling for marketing in a national environment. 

As you investigate different preservation techniques and storage conditions, gather evidence to demonstrate your understanding of how and why these techniques and conditions limit the decay process.  Your evidence could include photographs with annotations, written discussions, diagrams, and tables. Organise this evidence so that you can present it in the form that you and your teacher have agreed is appropriate.

Use the results of your investigation to decide on a specific product that you will focus on and to plan your presentation.

Task

Create a presentation (in the agreed form) that demonstrates your understanding of:

· techniques that can be used to preserve and package products for storage and distribution in the national environment

· how best to preserve and package a specific product for storage and distribution in a national environment

· labelling for legal and marketing reasons in a product for distribution in a national environment.
Your presentation must include:

· descriptions of the multiple techniques that can be used to preserve these products and to package them for storage in a national environment

· descriptions of the different types of decay that affect a range of products (naming the groups of micro-organisms that cause decay, for example, mould and bacteria, but not necessarily the actual micro-organisms)
· an explanation of the links between specific preservation techniques and different types of decay 

· a discussion that identifies the conditions in which common micro-organisms grow and explains ways of controlling the storage and distribution environment to limit the decay within a range of products for national distribution

· a discussion of the legal requirements for labelling in the national environment and a discussion of why legal labelling is required in a national environment 

· a discussion of how labelling is used for marketing purposes in a national environment

· a description of how to preserve, package, and store one specific product (the one you decided to focus on) to maintain the products integrity in a national environment
· a discussion in which you:
· compare and contrast a range of preservation and packaging techniques for preserving and/or packaging one specific product to be stored in the national environment

· explain why a particular technique for preserving and/or packaging was chosen for one specific product to be stored in a national environment.
Resource A

Definitions

Preservation techniques may include but are not limited to: freeze drying, heat sterilisation, decreasing water activity, ultra violet irradiation, vacuum packing, fermenting.

Packaging techniques may include but are not limited to: coextruded barrier films, gable-top cartons, PET bottles, bag in box, cans and retort pouches, cardboard cartons, pallets, bulk packaging, intermediate bulk containers.
Types of decay may include but are not limited to any combinations of the following: microbiological growth, separation, loss of colour, loss or gain of moisture, loss of viability, loss of nutritional content, quality loss due to enzymatic action, vibration, shock and crushing during transport and handling.

Assessment schedule: Processing Technologies 91353 Products for National Distribution
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has demonstrated understanding of advanced concepts used in preservation and packaging for product storage.
They have:

· described  the links between preservation and packaging techniques and types of decay:

The student would typically describe a range of products that exemplify different packaging, preservation and types of decay.
The preservation and packaging techniques may include but are not limited to those outlined in Explanatory Note 3 and 4.
The decay types may include but are not limited to those outlined in Explanatory Note 6

The description would include the use of the correct technical terms, and give the details of what the preservation and packaging techniques do to prevent the decay types.
e.g. for milk products

Fresh milk untreated and unpackaged will deteriorate in  its aesthetic properties, smell and taste .Microbiological degradation and textural changes also occur e.g. milk goes lumpy and there is vitamin loss

Pasteurised and packaged milk is packaged in gable topped cartons or blow moulded bottles and chilled. Pasteurisation lowers the microbiological content packaging prevents contamination The gable topped cartons prevent light causing vitamin loss and chilling slows microbiological growth. However over time it will deteriorate but it has a longer shelf life as a result of this preservation and packaging.

The explanation could also cover yoghurt,(fermenting using bacteria plastic bottles and gable top cartons)UHT milk(heat sterilisation using  sterilised tetrabricks packaging, and sterilised plastic bottles for individual serves) ,cheese (fermentation using enzymes) using laminate film for packaging e.g. soups, vegetables.
This description is indicative of the type of analysis a student should undertake and in addition the description would cover other products such as canned foods, yoghurts ,freeze dried coffee or chocolate fruit, intermediate moisture dog food, a range of dairy products e.g. yoghurt, milks fresh and long life, cultured dairy products such as sour cream, cottage cheeses. A range of preservation and packaging techniques that control a range of decay types, should be described within a mix of products.

The students need to choose a range of products that cover different preservation and packaging techniques or a range of preservation and packaging techniques covered by different products.

· described legal and marketing requirements for labelling in a national environment:

The description should typically include a description of the legal labelling requirements for food sold in supermarkets. Students could annotate labelling showing the key features of this type of labelling - e.g. must have a nutritional content label and they can point to this on the label ingredients listing, use by labelling etc.
The description of marketing requirements will typically cover identification of and the purpose of brand names including those for individual products and groups of products , nutritional endorsements , environmental information such as eco packaging, product recognition, brand name and communication of product values and image, promotion of product claims and point of difference (e.g. eco, heart tick).

· described how a specific product could be effectively  preserved, packaged and stored to maintain product integrity in a national environment:

The student will select  a product and describe how it is effectively produced, packaged and stored to be sold in a supermarket Production would describe  how it is  processed e.g. whether it is heat treated, sterilised etc.
The description will cover the role of the preservation, packaging  and storage techniques to address the particular  types of decay found in this product and that allow it to be safely distributed in a national environment.

e.g. for a pouch soup the soup will need to be heat treated to kill the majority of micro-organisms, put into a sterilised pouch,  steam or gas  flushed to remove the air ,sealed and chilled to give an acceptable shelf life for national distribution to a supermarket.

The examples above relate to only part of what is required, and are indicative only.

	The student has demonstrated in-depth understanding of advanced concepts used in preservation and packaging for product storage.
They have:

·  explained the links between preservation and packaging techniques and types of decay:

The explanation will typically cover a range of preservation and packaging techniques and the reasons why the preservation and packaging techniques control the types of decay.

e.g –for one type of preservation and packaging such as Aseptic Processing

This is a continuous process to produce a sterile product through heat processing.  Both the product and the package is sterilised. This type of preservation is only suitable for liquids or products with very small regular particles such as soup, juices or stocks as the product must flow through the sterilising area without hindrance.  A product such as UHT milk is usually heated to around 140C for a short period (a few secs) before being cooled and sealed into a sterile package.  

For this to work the package is as important as the preservation technique.  The integrity of the package must not be compromised (ie effectively sealed and resistant to puncture). As the package must be air tight the product must be heated sufficiently to kill Clostridium botulinum spores which grow without oxygen (ie heated to above 55C).  The product and the package must not interact to cause degradation in either.

Packaging materials for such products tend to be plastics and plastic films, paper and metal foils or layers of all three materials to get the required package.  For example Tetra-Pak common for aseptic fruit juice products has an outer and inner layer of polyethylene, which sandwich layers of paper board, polyethylene and aluminium foil.  This produces a film that that is semi rigid, strong, easy to sterilise and seal and stands upright after opening.

The package must also be sterilised and common methods are chemicals such hydrogen peroxide or chlorine dry methods or UV or ionising radiation.

Aseptic processing therefore prevents any changes in the product (if carried out correctly) for 6 to 12 months.  After that time aesthetic properties start to change and nutritional content decreases. These changes make the product less desirable but microbiological change does not occur until the product is opened.  This enables a product with a chilled shelf life of only a couple of weeks to have an ambient shelf life of many months.  However the product is not identical to the fresh one so the consumer must accept a compromise in product attributes to get the longer shelf life.

· described legal and marketing requirements for labelling in a national environment:

The description should typically include a description of the legal labelling requirements for food sold in supermarkets. Students could annotate a label on a containers showing the key features of this type of labelling - e.g. must have a nutritional content label and they can point to this on the label ingredients listing, use by labelling etc  

The description of marketing requirements will typically cover identification of and description of the purpose of brand names including those for individual products and groups of products, nutritional endorsements, environmental information such as eco packaging, product recognition, brand name and communication of product values and image, promotion of product claims and point of difference (e.g. eco, heart tick).

· explained why a particular combination of preservation and packaging techniques was chosen for storage in a national environment specific:
The explanation should cover the reasons a  specific product is produced and packaged in a particular way to slow decay and deliver the qualities required in a product by a consumer.
eg Block of cheddar cheese

The process of making cheese involves initial acidification with bacteria and then proteases to make the curds coagulate.  The curds are then separated from the whey and the cheese is salted to further reduce the moisture.  After salting the cheese is left to mature.  This is a very complex process that can be controlled by the cheese maker by altering the length of time, temperature and humidity as well as the different organisms present in the product 

The process is  therefore a set of micro organism initiated events combined with acidification and salting designed to promote  good changes and stop the bad

The different cheddar cheeses are made by controlling the organisms used, the length of storage, storage temperature and humidity.
Once the cheese has matured it is packaged in a laminated film and chilled to slow down the maturation process and further increase the shelf life for the consumer.  

This enables the consumer to eat milk in a different format and use it for different purposes as well as exend the life of the product

Cheese making as a preservation process works by decreasing the ph to below 4.5 so food poisoning organisms can’t grow and reducing the water activity of the product (salting) again to slow microbiological growth. 
The chilled storage under 4C makes it cold and slows the product deterioration microbiological as well as chemical and the plastic film laminated packaging prevents oxygen to slow deterioration (chemical and micro) and air contamination as well as providing tamper evidence for the consumer, product hygiene and a way to label and market the product to the consumer.
The examples above relate to only part of what is required, and are indicative only.


	The student has demonstrated comprehensive understanding of advanced concepts used in preservation and packaging for product storage.
They have:

·  compared and contrasted preservation and packaging techniques for a product in a national environment.

The student will have typically discussed options for preservation and packaging for a particular product. The discussion will include the factors that are considered when selecting both preservation and packaging techniques for the product. Factors could include the action of the preservation method, the performance attributes of the packaging material, the financial and environmental considerations and the requirements of the distribution channel and the consumer.

e.g. milk can be sold fresh, pasteurised UHT treated, cultured (e.g. buttermilk). 
It can be packaged in blow moulded bottles, gable topped cartons, tetrapacks, and plastic bottles, 

UHT milk is used in places where there is poor refrigeration (e.g. camping) or where the business does not want to be constantly changing the milk. UHT packaging is dearer but is compensated with convenience and is saleable on this basis and also that it is safe to consume and allows for individual portion control. The milk is protected from the light and oxygen and microbiological contamination until opened. However the packaging is not recyclable. Most consumers do not like the taste, there is some loss of vitamins and generally consumers are not prepared to pay this price for every day milk.

· discussed why labelling is legally required and how labelling for marketing is used in a national environment.
the discussion would typically cover the reasons that labelling is required e.g. consumer information,  The discussion will cover the rationale behind each aspect of the label and give the reasons for its inclusion.

e.g. the weight of the product so that consumers can compare the value of different products, ingredients so that the consumer can check whether it contains an ingredient they are allergic to or will not consume for religious reasons.

The discussion will cover the use of marketing labelling to tempt prospective customers to purchase the product. 

e.g. Milk may have labelling on calcium, and fat content and the name of the label targets  the particular customer group it is aimed at e.g. Calcitrim for diet conscious women concerned about osteoporosis

· explained the links between preservation and packaging techniques and types of decay:

The explanation will typically cover a range of preservation and packaging techniques and the reasons why the preservation and packaging techniques control the types of decay.

e.g –for one type of preservation and packaging such as Aseptic Processing.
This is a continuous process to produce a sterile product through heat processing.  Both the product and the package is sterilised. This type of preservation is only suitable for liquids or products with very small regular particles such as soup, juices or stocks as the product must flow through the sterilising area without hindrance.  A product such as UHT milk is usually heated to around 140C for a short period (a few secs) before being cooled and sealed into a sterile package.  

For this to work the package is as important as the preservation technique.  The integrity of the package must not be compromised (ie effectively sealed and resistant to puncture). As the package must be air tight the product must be heated sufficiently to kill Clostridium botulinum spores which grow without oxygen (ie heated to above 55C).  The product and the package must not interact to cause degradation in either.

The package must also be sterilised and common methods are chemicals such hydrogen peroxide or chlorine dry methods or UV or ionising radiation.

Aseptic processing therefore prevents any changes in the product (if carried out correctly) for 6 to 12 months.  After that time aesthetic properties start to change and nutritional content decreases. These changes make the product less desirable but microbiological change does not occur until the product is opened.  This enables a product with a chilled shelf life of only a couple of weeks to have an ambient shelf life of many months.  However the product is not identical to the fresh one so the consumer must accept a compromise in product attributes to get the longer shelf life.

The examples above relate to only part of what is required, and are indicative only.




Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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