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Internal Assessment Resource

Processing Technologies Level 2

	This resource supports assessment against:

Achievement Standard 91352 version 3
Demonstrate understanding of advanced concepts used in processing

	Resource title: Know processing potatoes

	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-02-2015-91352-02-5712

	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 91352: Demonstrate understanding of advanced concepts used in processing

Resource reference: Processing Technologies 2.61 v2
Resource title: Know processing potatoes

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 91352. 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 present a report that shows evidence of their comprehensive understanding of advanced concepts used in processing potatoes. 

The focus of the report is on understanding the processes, the tests used to ensure quality control during the processing and the health and safety regulations followed to produce a variety of frozen potato products such as hash browns, potato pompoms, fries, and potato wedges. The students will investigate the similarities and differences between the processing, testing and health and safety regulations used when processing potatoes into products in industry with processing the same potato products in the classroom. 

They will also use a selection of symbols, diagrams, photographs, and annotations to visually explain how processing and testing to produce a potato product can be combined in a processing sequence.

Students will be assessed on their understanding of:

· processing operations used to process potatoes and their resulting outcomes

· specific tests used in processing potatoes

· how processing operations and tests can be combined in a processing sequence to produce a potato product and how this can be explained visually

· the differences between processing potato products in a classroom and in industry

· the differences between health and safety regulations used in the classroom and industry.
Before creating their reports, the students will conduct an investigation gathering and analysing the data they need in order to demonstrate comprehensive understanding. 
The report may be in any appropriate format and medium that you and the student have agreed on. For example, they could present it as a slideshow, a display board, a written report with visual support, or a portfolio.
Prior learning

Before beginning this activity, provide your students with multiple learning opportunities to explore information related to processing potatoes into frozen products.

Suggested activities include:

· Visit a food processing plant to identify and discuss the processing operations. It is not necessary for the plant to be a potato processing plant as food plants share common processing operations. Videos and websites may provide a similar experience if this is not feasible. (See Resources.)

· Examine hash browns, potato pom poms, fries and wedges and discuss how they may have been made and tested during production.

· Practice processing and testing potato products in the classroom. For example arrange for the students to process hash browns using different varieties of potatoes and different processing operations (e.g. thick grating, thin grating, manual grating, food processor grating). Students should consider the differences in equipment, volumes, packaging, testing and labour (noting specialised tasks) between the classroom and an industrial setting.

· Discuss and design tests for a classroom setting that would mimic those they have seen in the industrial setting for processing potatoes into frozen products. Resource A gives some examples of testing that could be carried out in the classroom to mimic testing in an industrial potato processing operation. Resource B is an example of a simple classroom test that has been developed to test the colour of a product. Students should be familiar with responses to testing.

· Analyse existing and practice drawing flow diagrams to visually depict processing operations to develop an understanding of the symbols used, how to put them in the correct order and how to show where tests occur and where they impact on the processing (e.g. feedback loops such as pre-fry - if pre-frying is not giving the right result, then recalibrate machines).

· Research the operations used for the disposal of waste products and the cleaning of the potato processing plant. Compare these with waste disposal and cleaning in a classroom setting when processing potato products.
· Research the documentation required in industry during a food processing operation and compare this with similar classroom processes.

· Research the health and safety regulations used in industry, such as food safety plans, Food and Hygiene Regulations 1974, HACCP and OSH regulations and where these are used in processing potato products in an industrial setting. Compare these health and safety practices with those used in a classroom setting.

Conditions

This is an individual assessment task. It is recommended that students be given 40 hours of in and out of class time to complete it. 

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

Resource requirements 

DVDs

http://www.clickview.com.au/videolibrary/video_content.php?video_library_id=3&video_subject_id=39
Websites

http://www.mccain.com/GOODFOOD/FOODSAFETYQUALITY/Pages/default.aspx
http://www.foodsafety.govt.nz/industry/general/fsp/develop.htm
http://www.foodsafety.govt.nz/industry/general/fsp/overview.htm
http://www.moh.govt.nz/moh.nsf/pagesmh/1188?Open
Reference only sites for relevant legislation:

http://legislation.govt.nz/act/public/1992/0096/latest/DLM278829.html
http://www.osh.dol.govt.nz/order/catalogue/hse-publications.shtml
http://www.osh.dol.govt.nz/law/hse-regulations.shtml
http://legislation.govt.nz/regulation/public/1974/0169/latest/DLM42658.html
Texts

Chambers, Edgar and Wolf, Mona Baker (Eds.) (1996). Sensory Testing Methods, ASTM International, West Conshohocken. PA.

Hallam, Eleanor. (2005). Understanding Industrial Practices. 

Murano, Peter. (1998). Understanding Food Science and Technology.

Resurreccion, Anna. (1998). Consumer Sensory Testing for Product Development. Aspen Publishers, United States.

Smith, Kathryn Canty, Yvonne and Ward, Lisa (Eds) (2000) Oxford Food Technology Study Dictionary, Oxford University Press.
Hutton, Tim. (2001) Key Topics in Food Science and Technology No 3, Food Manufacturing: an overview. Campden and Chorleywood Food Research Association Group.
Lyon, David, Francombe, Mariko, Hasdell, Terry and Lawson, Ken (Eds) (1994) Guidelines for Sensory Analysis in Food Product Development and Quality Control. Chapman and Hall, London, UK.
Additional information 

None.
Resources

Resource A Testing Tips
· Use existing products as a baseline. 
For example, if you wish to test the impact of different grate sizes on the integrity (i.e. whether the mixture sticks together) of a hash brown, follow the following steps:

1) grate the same quantity of potato for the hash brown recipe  into different grate sizes using different sizes on a manual grater and/or a range of inter changeable graters on a food processor 

2) process the hash brown

3) visually check the integrity of the different grate size hash browns with the commercially made hash brown and determine which grate size produces a product with the same integrity as a commercially made hash brown.

· Colour testing can be easily carried out using colour swatches from a paint chart -see below an example of a colour specification sheet for Anzac biscuits.
· Determine the quality attributes of the product and how these can be measured and compared between different processing methods trialled. For example, compare which processing methods (a handheld mixer, a food processor, a cake mixer, a potato masher) gives a product that most closely resembles a commercially made potato pompom.

· Industry will in some circumstances use trained test panelists for sensory testing. It is not possible to mimic this in the classroom without extensive training of students. Replace this type of testing with a ‘difference from control’ test or a consumer test using ‘just right’/’just about right’ (JAR) scales.

Some suggestions of how to mimic industrial testing in processing potato into frozen products are:

	Test
	Classroom Test
	Purpose of test
	 Useful for 

	Percentage Yield
	Weigh potatoes before and after peeling to determine percentage of product lost through peeling.


	 For financial reasons the processor needs the best yield possible without having pieces of skin left on the potato that could be visible in the end product.
	All potato products

	Snap testing
	Option 1: Break the product and compare how easily it breaks with the same commercially made product.

Option 2: Support the product (e.g. hash brown) and determine what weight has to be applied to it to break.

The product should break easily, not bend nor fall apart.
	To ensure product has expected texture
	Fries, hash browns 

	Sensory testing
	Sensory testing for flavour, colour or texture. Use a, Difference from Control, test or a consumer test using just right scales.
	To compare with a commercial product or to establish what is just right for a product. 
	Any potato products


Other testing suggestions for processed frozen potato products could include but are not limited to testing: viscosity, sensory evaluation of attributes, brix, moisture content or nutrition content using tables. 

Resource B an example of a simple classroom test used to check the colour of a product
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Internal Assessment Resource
Achievement Standard Processing Technologies 91352: Demonstrate understanding of advanced concepts used in processing

Resource reference: Processing Technologies 2.61 v2
Resource title: Know processing potatoes
Credits: 4 
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of advanced concepts used in processing.
	Demonstrate in-depth understanding of advanced concepts used in processing.
	Demonstrate comprehensive understanding of advanced concepts used in processing.


Student instructions

Introduction
This assessment activity requires you to demonstrate understanding of the differences between industry and classroom in:

· processing operations used to process potato into products such as hash browns, French fries, pom poms and wedges 

· tests used to ensure quality control during the processing of potatoes into these products 

· health and safety regulations followed when processing potato into these products.
You must also demonstrate an understanding of how to explain a processing operation visually. The processing operations must include all of the 5 categories as shown in the definitions section of the resources.

You will be assessed on your understanding of potato processing operations and tests for frozen potato products, their suitability for different purposes (e.g. hash browns, pompoms etc) how the results of testing influences the processing decisions and the health and safety regulations followed in processing these products.

Teacher note: the context used for processing in this resource is processing potatoes. This activity could be easily adapted for other food processing (e.g. fish processing, fruit and vegetable processing). Another approach could be to investigate different raw materials that are processed in similar ways e.g. salad ingredients being processed into salads. It is important that the process includes at least one processing operation from each of the categories outlined in explanatory note 4.

Your teacher will provide you with multiple learning opportunities. As you research and investigate potato processing, collect evidence of your findings to use in your report.

Comparative photographs of various processing steps in industry and in the classroom (e.g. cutting and peeling potatoes in class and in a factory) may also be a helpful way to collect evidence for your report.

Task

Present your findings in the agreed format, using diagrams, pictures and photographs to demonstrate your understanding.

In your discussion you should: 

· describe the nature of specific tests and explain why they are used in potato processing operations and why they are used. Ensure that you describe one or more from each of the 5 categories of processing as shown in the definitions in the Resources

· explain visually (for example, a process flow diagram) how potato processing operations and tests can be combined in a processing sequence

· compare and contrast processing operations and tests used to produce different potato products (e.g. hash browns versus French fries), and their suitability for the particular product

· discuss the implications of testing outcomes when producing particular potato products on processing decisions

· explain the differences between potato processing in the classroom and potato processing in industry

· explain the differences between health and safety regulations in the classroom and industry.

When you have finished, hand your report in to your teacher.
Resources

Your teacher will give you access to information on:

· processing operations and testing used to produce potato products in industry and in the classroom

· health and safety regulations followed in industry and the classroom.

Definitions 
This definition has been taken directly from Achievement Standard 91352.
Processing refers to the combining and/or manipulating of materials to make a product. Processing operations for this achievement standard include:

· one or more of: measuring/shaping/forming, e.g. automated filling, cell counting, aggregating, rotational moulding

· one or more of: contamination prevention/disposal, e.g. chemical cleaning, waste water treatment, solid waste disposal, environmentally sustainable practices, protective clothing and industrial hygiene

· one or more of: mixing/extracting/separating/growing, e.g. emulsifying, enrobing, dehydrating, filtering, crystallising, chemical peeling, centrifuging, adsorption, gravity settling, leaching, solvent extraction, plant tissue culturing

· one or more of: heating/cooling/reacting, e.g. melting, coagulating, gelling, gelatinising, denaturing, evaporating, fermenting, controlling non-enzymatic browning, plate and blast freezing

· one or more of: materials transfer, e.g. pumping, piping, air conveying.

Assessment schedule: Processing Technologies 91352 Know processing potatoes

	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 processing.

They have:

· described processing operations and identified the impact of these on resulting outcomes

The description will cover the potato processing operations in sufficient detail to cover the ‘one or more from each of the 5 categories’ requirement outlined in Explanatory Note 4 

Students will identify the operation, what the operation does and the impact the operation has on the potato they are processing (photographs and sketches with annotations may assist with this)

e.g.  peeling-the potatoes are peeled using a potato peeling machine the skin is washed to waste.

· described the nature of specific tests used in processing operations

The description will name the test and what it is testing for and the connection between the test and the processing operation.

e.g. A trained tasting panel is used to test flavour, colour and texture against given specifications for cooked pom poms.

· explained visually how processing operations and tests can be combined in a processing sequence 

The student draws a process flow diagram showing operations and testing, using accepted symbols and feedback loops

· explained the differences between processing in the classroom and processing in industry

 The student has compared the same product e.g. hash browns made in the classroom and in industry. The explanation considers waste disposal, material transfer, documentation of processing (e.g. how to set up machine) quality control recording, product specifications processing sequence, and cleaning regimes

· explained the differences between health and safety regulations in the classroom and industry
The explanation should typically include an account of OSH and health and safety regulations and the role of the health and safety officer in the plant itself. The student should then compare these with the school rules in the foods room.

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

	The student has demonstrated in-depth understanding of advanced concepts used in processing.

They have:

· explained processing operations and how these achieve required outcomes

The explanation will include why the processing operation for a particular potato product works to achieve the planned outcome

e.g. the potatoes are peeled using a potato peeling machine that uses mechanical abrasion. There is a gritty coating inside the barrel and with a constant water supply the potatoes tumble across this surface and the skin comes off.

The skin is washed to waste with a sieving system that allows the smaller skin particles to pass through and the potato remains in the barrel. The clean potato goes onto further processing.

· explained why specific tests are used in processing operations
The explanation covers the description of the test and reason the test is used e.g. why test for colour.

e.g. It is important that the colour of the hash browns is correct. It needs to be pre-frozen so that it will cook properly and the colour and texture will be as expected when the consumer has prepared it for eating. 

Potato pompoms are checked for their internal colour to ensure that the peelings have been removed. If peelings are found, the potatoes are left in the machine longer to ensure completeness of peeling.

· explained visually how processing operations and tests can be combined in a processing sequence 

The student draws a process flow diagram showing operations, testing, using accepted symbols and feedback loops

· explained the differences between processing in the classroom and processing in industry

The student has compared the same product e.g. hash browns made in the classroom and in industry. the explanation should consider waste disposal, material transfer, documentation of processing (e.g. how to set up machine) quality control recording, product specifications processing sequence, and cleaning regimes

· explained the differences between health and safety regulations in the classroom and industry
The explanation should typically include an account of OSH and Health and safety regulations, the role of the Health and Safety officer in the plant itself. The student should then compare these with the school rules in the foods room.

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

	The student has demonstrated comprehensive understanding of advanced concepts used in processing.

They have:

· compared and contrasted processing operations and tests, and their suitability for different materials and/or purposes 
 The student compares processing operations and how these produce a different product that has a different purpose e.g. pompoms, fries, hash browns, dehydrated potato (same material but a different purpose)

The testing for a potato pompom differs to that of a chip as each product has a different texture. The snap test is carried out on a chip but a pompom is not expected to snap. 

Hash browns would be looked at to see if the ingredients had bound together but this wouldn’t be done for a french fry as only one ingredient,

differences between tests and processing and how it produces a different product.

· discussed the implications of testing outcomes on processing decisions
 The discussion covers how the results from a test will influence the changes in the processing 

e.g. When peeling potatoes there is a fine balance between over processing the potatoes and reducing yield and underprocessing and having problems with skin in the final product. To increase yield may require the potatoes to spend a shorter time in the peeler but still aiming to get most of skin off. Checks then need to be made n the next step of processing to ensure the peeling was adequate.

The aim of the peeling operation is to retain as much of the potato but limit the amount of peel still left on. There are financial implications to yield - the more potato that is used the better the yield from the raw product. Testing is used to make decisions to ensure the peeling is as efficient as it can be. 

Peeling too much also has waste implications-potato is high in sugar and starch which makes it difficult to dispose. It can’t be put into waterways and needs to be processed further to be allowed to go into the local wastewater treatment plant- the cost of the contract for disposal into wastewater is based on how much solid there is in the wastewater.

Yield is calculated by weighing the potatoes going into the machine for peeling and weighing the peeled potatoes that come out. A percentage of waste is then calculated. e.g. 30% waste - the amount of waste affects the costing of the potato product. The aim is to reduce waste as much as possible - large smooth potatoes that are spherical give a better yield. Farmers grow particular varieties for the processor to ensure the potato is as described.

· explained visually how processing operations and tests can be combined in a processing sequence 

The student draws a process flow diagram showing operations, testing, using accepted symbols and feedback loops.

· explained the differences between processing in the classroom and processing in industry

 The student has compared the same product e.g. hash browns made in the classroom and in industry. The explanation should consider waste disposal, material transfer, documentation of processing (e.g. how to set up machine) quality control recording, product specifications processing sequence, and cleaning regimes.

· explained the differences between health and safety regulations in the classroom and industry
The explanation should typically include an account of OSH and Health and safety regulations, the role of the Health and Safety officer in the plant itself. The student should then compare these with the school rules in the foods room.

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