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Internal Assessment Resource

Technology Level 2
	This resource supports assessment against:

Achievement Standard 91366 version 3
Undertake development and implementation of an effective manufacturing process

	Resource title: Manufacturing Feta

	6 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-02-2015-91366-02-5689

	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 Technology 91366: Undertake development and implementation of an effective manufacturing process 

Resource reference: Technology 2.13 v2
Resource title: Manufacturing Feta
Credits: 6
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 Technology 91366. 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 manufacture feta cheese. 

Teacher note: In this resource the context is cheese. Feta cheese has been chosen as the particular type of cheese to manufacture because it is a fresh cheese that does not require maturing but does involve a number of cheese-making skills and techniques. Maturing cheese requires a dedicated temperature and humidity controlled space for periods of 4 weeks and more.

Two approaches are possible when using this standard for assessment:

1. The student makes feta cheese and then determines the suitability for manufacture in the facilities available and makes any necessary design changes (for example, unit size or shape). The student then establishes the manufacturing specifications for the feta cheese and implements the manufacturing process (see student resources for a typical set of specifications).

2. The students have been engaged in technological practice and are at the point where they have fully established the specifications for their cheese and are ready to develop and implement a manufacturing process to produce a larger run.

It is expected that the student will organise all of the various aspects of the cheese manufacturing, however they could use other people to carry out parts of their specified cheese manufacturing. 

In either case, before they start the manufacturing of the cheese, ensure that students:
· become familiar with processing feta so that they can select and adapt an appropriate process for manufacturing the cheese 
· research packaging (for example, in flavoured oil, in resealable bags with some brine), storage (temperature), and labelling of the finished product for distribution

· investigate size of a batch and how many batches are needed to produce the quantity required

· know the particular quality requirements for feta cheese and the quality control strategies to enable the product to be manufactured accurately and to meet specifications

· specify a manufacturing process that provides sufficient scope for them to meet the requirements of the standard and to modify the manufacturing process in response to quality control checks

· familiarise themselves with the work environment available to manufacture the cheese, including the tools and materials that they need
· are familiar with all potential safety hazards in cheese making and that they can identify all the critical control points in their manufacturing process and plan the testing and monitoring procedures and parameters to ensure that their outcome is manufactured safely (for example, correct storage conditions for the cheese and the raw ingredients used in the manufacture, personal hygiene, kitchen and equipment sterilisation requirements, and safe food handling practices). Students need to be familiar with the NZFSA requirements for manufacturing dairy products, which includes the Code of Practice Checklist for cheese. Ensure that you conference with the students and support them during the manufacturing of the cheese (for example, about events that occur with machinery that may not be part of the task).

Students will be assessed on the depth and comprehensiveness of the development and implementation of their manufacturing process.

Conditions 

This is an individual assessment activity. It is recommended that the students be given 10–12 weeks of class time to complete it. 

Resource requirements 

Texts

Cutting the Curd - Katherine Mowbray. Bateson Publishing Ltd, 2008.
The Guide to Making Your Own Cheese, Neil Willman. Publisher: Neil Willman, 2010.
Community libraries are likely to have a range of useful reference books on cheese making.

DVDs

· Using Microbes in Food (available through VEA at www.vea.com.au)
· Batch and Continuous Process (available through VEA at www.vea.com.au)
· Quality Control in Food Processing (available through VEA at www.vea.com.au)
NZFSA documents 

Relevant documents on the NZFSA site include:

Animal Products (Dairy): Approved Criteria for General Dairy Processing 
http://www.foodsafety.govt.nz/industry/sectors/dairy/manufacturing/approved-criteria.htm
Animal Products (Dairy Processing Specifications) Notice 2011 

http://www.foodsafety.govt.nz/elibrary/industry/Animal_Products_Dairy-Requirements_Material-2011.pdf - copy and paste link into web browser
Animal Products (Dairy) Approved Criteria for Farm Dairies

http://www.foodsafety.govt.nz/industry/sectors/dairy/documents/manuals.htm
Dairy - Heat Treatment - Code of Practice
http://www.foodsafety.govt.nz/industry/sectors/dairy/documents/cop/.
Equipment and raw materials

Home brew suppliers often supply cheese-making equipment, ingredients and reference books.

Equipment needed for basic cheese making includes: cheesecloth, large stainless steel stockpot, spatula, slotted spoon, measuring equipment, bucket for sterilising, cheese moulds (these can be made by punching holes in the sides and base of plastic containers such as yoghurt pots) and alcohol thermometer (measures 0-100C). 

Additional information 

Students may have produced a single cheese for a particular end user as part of another assessment (for example, using AS 2.60 or AS 2.4). This could be used as a starting point for this assessment.

It may not be necessary for students to manufacture large numbers of individual items. The intention of the standard is to assess that the students can specify a manufacturing process that is beyond, for example, one tray of biscuits to a larger run that ensures consistency of the product (i.e. if they made 1000 biscuits the specified process would result in all of the biscuits being uniform enough to meet the specifications). In some instances it will be possible to make a smaller number of the product to test the specified manufacturing process and then modify as necessary. For example, a system could be set up to manufacture cape cod chairs and producing, for example, five chairs could provide sufficient information to refine the manufacturing process to ensure future consistency in the product. It is likely that the more stable the material and the simpler it is to control the stages of production the less numbers of product will need to be produced to establish an effective manufacturing system.

Internal Assessment Resource 
Achievement Standard Technology 91366: Undertake development and implementation of an effective manufacturing process 

Resource reference: Technology 2.13 v2
Resource title: Manufacturing Feta
Credits: 6
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Undertake development and implementation of an effective manufacturing process.
	Undertake in-depth development and implementation of an effective manufacturing process.
	Undertake comprehensive development and implementation of an effective manufacturing process.


Student instructions 
Introduction 

This assessment activity requires you to develop and implement an effective manufacturing process for feta cheese.

You will investigate how feta is made and establish specifications for the manufacturing process, altering the design of the cheese if necessary. See Resource A for typical specifications.

Teacher note: This activity is for the manufacture of a cheese but it could easily be adapted for other outcomes, for example, chocolates, biscuits, deli meals, cape cod chairs, multiple units of a craft idea, print publication (including printing issues, binding such as cloth or leather bound, embossed). The type of outcome possible will need to take into consideration equipment, facilities available and cost. 

You will then use your manufacturing process to make your feta cheese. As you do this, you will collect information and evidence of the process, which you will hand in as a portfolio.

You will be assessed on how comprehensive your development and implementation of an effective manufacturing process is. See Resource B for further detail and clarification of this.

Task

Develop your initial manufacturing process

· Analyse processing methods for feta cheese to determine suitability for manufacturing. Alter the design of the cheese if necessary to allow for manufacture in the classroom. You need to be familiar with the quality and unique characteristics of feta and how the manufacturing processes achieve these characteristics.

· Establish the end user of your cheese and find out their requirements for the cheese.

· Establish the specifications for your chosen cheese and the tolerances acceptable for the finished cheese. For example, for feta cheese you would need to define tolerances for the finished shape, size, colour, weight, and the texture, including degree of firmness and crumbliness. An example of typical specifications can be found in Resource A.

· Work out a system for safe storage and establish the legal requirements for labelling the finished feta (for example, if you plan to distribute it to teachers, you may want to store it at a safe temperature in resealable bags in a little residual brine or in flavoured oil in a sealed jar, until they are able to collect it).

· Prepare for the first run of your manufacturing process: 

· establish the kitchen, storage space, and equipment available to you for the times required for your production runs; 
· identify and organise the supply of ingredients required for the product to meet specifications. For example, the need for silver top milk with consistent freshness, and transport and storage at safe temperature levels until required;

· plan the most effective and efficient step-by-step process for manufacturing the cheese within the constraints of the available location;

· work out how you will manage the manufacture of multiple batches and if you decide to use other people to help, provide training if relevant;

· identify how much you will make in each batch, the size of each individual cheese and how many production runs you will do. You will need to work out the yield of cheese from each batch. It is expected that you would establish the manufacturing process and trial this more than once;

· plan the quality control procedures, decide how these will be implemented and how the process will allow for responses to feedback, identifying faults and achieving consistency between batches. Quality control procedures could include, for example, checks to ensure the milk is heated to the correct temperature and for the correct amount of time, to ensure the planned cheese characteristics and yield are achieved and that these checks are applied consistently across batches. A written plan and record keeping system will be an essential part of the planning and implementation of your manufacturing process and for collecting quality control feedback;

·  identify any safety issues you need to consider when manufacturing your cheese (such as personal hygiene, safe food handling, sterilisation of kitchen surfaces and equipment including cheesecloth, safe handling of heavy pots, boiling water, and so on);

·  identify any laws or legal issues that you need to consider when planning and implementing your multi-unit production. You will be required to have a HACCP plan;

· organise storage containers and labelling.

· Identify and record a manufacturing process suitable for your cheese. You may find it helpful to create a flow diagram that shows your planned process, including:

· quality control procedures (and information about when and how these will be carried out and how they will inform the manufacturing process);

· the resources (including materials, space, equipment, workers) that you will need in order to implement this process, including specifications for and storage requirements of, raw ingredients to ensure a safe and high quality cheese is produced (for example, silver top milk with best before dates of x and stored at safe temperature from purchase time until used, which is …);

· the techniques that will be used (and information about how these reflect accepted codes of practice, including safety and legal requirements).

· Trial the manufacture of your first batch of cheese.

Refine your manufacturing process

· Use your first manufacturing run to:

· refine your planning for the manufacturing sequence, including food safety and quality control procedures to consistently produce (across all batches) the quality and characteristics you have specified for your cheese;

· establish and produce samples that can be used as control and to define the acceptable tolerances for your cheese. For example, you may mould feta to the specified size, shape, and texture, and photograph it to use for comparative testing for quality control.

· Use feedback from quality control to inform and refine the manufacturing process to better suit the nature of the outcome and constraints or opportunities of the manufacturing location. For example, availability of kitchen space and storage could be a constraint, however, you may be able to find times when the foods room is not as fully used as an opportunity to manufacture your successive batches of cheese. Was temperature control accurately followed in this first run? You will need to ensure that food safety and quality control procedures are consistently and accurately implemented.

· As you complete the manufacturing process, build up a portfolio with a record of what has been done. Include in your portfolio:

· a flow diagram showing the planned manufacturing process and how this is tailor made to suit the nature of the cheese you are making and the constraints and/or opportunities of the foods room. Include the changes you made to this for successive batches of cheese;

· photographs of stages in the manufacturing process, showing the techniques and resources used;

· annotations to explain the photographs (for example, explaining how a procedure meets accepted codes of food safety and/or legal requirements);

· the results of all quality control procedures;

· evidence of feedback from quality control being used to review the manufacturing process and, if required, to modify the process in a way that leads to an improvement in the proportion of units that meet the specifications;

· evidence of modifying the quality control procedures to improve the quality of the feedback within the manufacturing process (for example, you may have introduced a system of using a template and then modified the template in successive batches to ensure that the curd is cut to the correct size to ensure maximum whey release and consistency across batches);

· evidence of establishing quality control procedures that allow for ongoing monitoring to enhance the review and refinement of the manufacturing process to better suit the nature of the outcome and the constraints and/or opportunities of the manufacturing location. This could be comprehensive recording, evaluation, and analysis of each production run showing the review of quality control procedures and outcomes and refining of these both during and at the end of each batch to better suit the cheese you are making and the constraints and /or opportunities of where you are making it.

· Hand in the final batch of cheese and a portfolio with any supporting documentation as above.

Resource A

A list of specifications for manufacturing a cheese could typically include:

· Cheese recipe, including ingredients and processing steps and quality control points and procedures

· Yield/Number of cheese units and acceptable tolerances

· Shape and size of each cheese and acceptable tolerances

· Definition of colour and acceptable tolerances (a colour sample from a paint colour chart could be used for this)

· Defined firmness and texture requirements and acceptable tolerances for these

· Net cost per unit of cheese

· Compliant with an established HACCP plan as required by NZFSA

· Specifications for packaging and flavouring container (for example, flavoured oil in a sealed glass) 
· Specifications for labelling.

Resource B

You will be assessed on:

· your analysis of the cheese and its process of manufacture to determine suitability for manufacture in the available location, with consideration for the design changes to be made

· your establishment of specifications, including tolerances, required of the cheese you are manufacturing

· your selection of a manufacturing process and quality control procedures that enable units to meet the established specifications and tolerances

· your organisation and use of selected resources and carrying out techniques independently and accurately in keeping with relevant codes of practice 

· your implementation of the manufacturing process, using feedback from quality control to ensure the majority of the units meet the established specifications and tolerances

· your modification of the techniques and the use of resources to tailor the manufacturing process to the nature of the outcome and the constraints and/or opportunities of the manufacturing location

· your modification of the quality control procedures to improve the quality of the feedback within the manufacturing process 

· your establishment of quality control procedures that allow for ongoing monitoring (to enhance the review and refinement of the manufacturing process) to better suit the nature of the outcome and the constraints and/or opportunities of the manufacturing location.

Assessment schedule: Technology 91366 Manufacturing Feta 
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has undertaken development and implementation of an effective manufacturing process. The student has:

· analysed a technological outcome to determine suitability for manufacture and made design changes as required

The student would typically have trialled processing feta cheese and analysed feta cheese and identified modifications as required. For example, they may need to modify the size and shape of the final cheeses to suit the containers they can access. 

· established specifications, including tolerances, required of the outcome that is to be manufactured

The student established specifications for the cheese. For example, each batch produces ten cheeses within specified tolerances. Each batch of cheese has a colour that matches the control sample within one shade variation of colour (see colour samples).

· selected a manufacturing process and quality control procedures that enable units to meet the established specifications and tolerances

The student researched and defined a batch manufacturing process, determining milk and other resources required to produce the type and amount of cheese specified. They wrote a sequential list or flow diagram of processes that included where particular quality control procedures (for example, checking weights of units) would be carried out including the HACCP plan. 

· organised and used selected resources and carried out techniques independently and accurately in keeping with relevant codes of practice

The student independently selected and organised the availability of equipment, facilities, staff (if necessary) and ingredients, including safe storage of these. They independently carried out the cheese manufacture following their plan for manufacturing techniques, including implementation of HACCP procedures. 

· implemented the manufacturing process using feedback from quality control to ensure the majority of the units meet the established specifications and tolerances.

They implemented and managed the manufacturing process monitoring quality control points to ensure that the cheeses met the specifications and tolerances, for example, the milk was checked to ensure correct storage temperature and that all the best before dates were the same. Any milk that was more than two days difference was discarded. They noticed that the staff member cutting the curd was not cutting this to the required size for maximum yield and they corrected this.
This description relates to only part of what is required, and is indicative only.

	The student has undertaken in-depth development and implementation of an effective manufacturing process. The student has:

· analysed a technological outcome to determine suitability for manufacture and made design changes as required

· established specifications, including tolerances, required of the outcome that is to be manufactured

· selected a manufacturing process and quality control procedures that enable units to meet the established specifications and tolerances
· organised and used selected resources and carried out techniques independently and accurately in keeping with relevant codes of practice

· modified the techniques and the use of resources to tailor the manufacturing process to the nature of the outcome and the constraints and/or opportunities of the manufacturing location

The student would typically have considered the type of cheese, the quantity they planned to produce, the facilities, equipment, in planning and implementing the cheese manufacturing to produce the quantity and quality they required of feta cheese in the most efficient way. For example, they worked out that the quantity to be made, with the space and equipment limitations (particularly refrigeration space) meant that they could only make batches of ten cheeses. They planned manufacture on days when the space and equipment was available, and if using other students to help, implemented training programmes to ensure they understood all of the procedures and could implement them consistently.

· modified the quality control procedures to improve the quality of the feedback within the manufacturing process.

For example, the student implemented a template to ensure that the curd was cut to the required size to achieve maximum yield. They regulated the frequency of temperature taking to maintain a more consistent temperature throughout the process, which helped ensure the cheese, was within tolerances for texture and that there was greater consistency between batches.

This description relates to only part of what is required, and is indicative only.
	The student has undertaken comprehensive development and implementation of an effective manufacturing process. The student has:

· analysed a technological outcome to determine suitability for manufacture and made design changes as required

· established specifications, including tolerances, required of the outcome that is to be manufactured

· selected a manufacturing process and quality control procedures that enable units to meet the established specifications and tolerances
· organised and used selected resources and carried out techniques independently and accurately in keeping with relevant codes of practice

· established quality control procedures that allow for ongoing monitoring to enhance the review and refinement of the manufacturing process to better suit the nature of the outcome and the constraints and/or opportunities of the manufacturing location
For example, they set up recording systems to keep detailed records of each critical control point. They reviewed these throughout the manufacturing of each batch and at the end of each batch. They also cross-referenced this record with the testing of one sample from each finished batch. They reviewed the process after each batch and considered changes that would improve the quality of the cheese and these were implemented where appropriate.

Comparisons were made between batches and there was successive improvement in consistency as a result of implementation of improved quality control procedures, for example, textural differences were an issue initially within the first batches – the recording of critical control points showed that the testing for when the curd was ready to be cut was not consistently applied. Some further practise overcame this problem and ensured a greater consistency in the next batches. In addition, the time and temperature that the milk was left for after the addition of the rennet and before cutting the curd, had too big a variation so this was more clearly defined and monitored. 

This description relates 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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