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Internal Assessment Resource

Technology Level 2

	This resource supports assessment against:

Achievement Standard 91365 version 3
Demonstrate understanding of advanced concepts used in manufacturing

	Resource title: Artisan Cheese Manufacture

	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-02-2015-91365-02-5688

	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 91365: Demonstrate understanding of advanced concepts used in manufacturing

Resource reference: Technology 2.12 v2
Resource title: Artisan Cheese Manufacture
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 Technology 91365. 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 their understanding of cheese manufacturing. Students will do this by investigating cheese manufacturing, either individually or with a partner or group, to explore:

· how safety issues are addressed

· the impacts of new technologies and/or techniques on the suitability of different types of manufacturing systems and increased possibilities for quality control 

· the influences of customer, social, and environmental drivers on priorities within a manufacturing process 

· the impact of quality management techniques (such as Total Quality Management and Six Sigma) on a manufacturing process.

Students will be assessed on the depth and comprehensiveness of their understanding.

This resource has been developed for the context of artisan cheese making. If the agreed context is not cheese manufacture, you will need to adapt this resource to suit the alternative context or contexts. You may specify the context for the activity in discussion with the class and/or you may allow individual students to negotiate an alternative context.
The students may present their report in any appropriate format and medium that they have agreed with you in advance. For example, they could present it as a slideshow, a display board, a written report, or a portfolio.

Conditions

It is recommended that the students be given 6 weeks of in- and out-of-class time to complete this assessment activity and the related teaching and learning.

The students could gather and analyse their evidence independently or in groups or pairs, but they need to write their reports independently and will be assessed individually.
Resource Requirements 

Internet sites

Biotechnology Learning Hub Case Study on Meyer Gouda Cheese Ltd (under development).
http://www.biotechlearn.org.nz/focus_stories/robotic_milking
http://www.biotechlearn.org.nz/focus_stories/mining_milk/what_to_do_with_whey_waste
http://www.youtube.com/watch?v=CXRwWtfApC8
http://www.youtube.com/watch?v=hTYfyfzoqjE&playnext=1&list=PL3A4F158AB96B6468
http://www.youtube.com/watch?v=FHmXAb3G0ek&feature=related
http://www.fonterra.com/wps/wcm/connect/fonterracom/fonterra.com/Our+Business/Innovation+and+Technology/
http://www.fonterra.com/wps/wcm/connect/fonterracom/fonterra.com/Our+Products/The+Story+Of+Milk/
Useful Definitions of Quality Management 

http://en.wikipedia.org/wiki/Quality_management
Books 

Willman, Neil (2010). The Guide to Making Your Own Cheese. Publisher: Neil Willman.
Mowbray, Katherine (2008). Cutting the Curd. Publisher: Bateson Publishing Ltd.

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)
· Environmental Issue in Food Production (available through VEA at www.vea.com.au).
Other suggested resources

· Visit to or speaker from an artisan cheese-maker.
Internal Assessment Resource 
Achievement Standard Technology 91365: Demonstrate understanding of advanced concepts used in manufacturing

Resource reference: Technology 2.12 v2
Resource title: Artisan Cheese Manufacture
Credits: 4 
	Achievement 
	Achievement with Merit
	Achievement with Excellence

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


Student Instructions

Introduction 
This assessment activity requires you to investigate and report on a cheese manufacturing system.

Your report will be in the format agreed with your teacher. 

Teacher Note: The context could be cheese manufacturing, but it could be equally well be another manufacturing context, such as milk powder manufacture, meat packing and freezing, carpet manufacture, urea from natural gas, newsprint, oil refining, injection moulded plastics, electronics, fish filleting and freezing, rotationally moulded plastics, superphosphate, agricultural machinery, possum and merino yarn, marine/leisure products, niche furniture, or garment manufacture. 

If the agreed context is not cheese manufacture, you will need to adapt this resource to suit the alternative context or contexts.

You will be assessed on the depth and comprehensiveness of the discussion in your report. 

Creating the report is an individual activity, but you may investigate cheese manufacturing either independently, with a partner, or in a group.

You have 6 weeks of in and out-of-class time to complete this assessment activity

Teacher note: Adjust the time allowed to meet the needs of your students.
Task

Research how cheese is manufactured. In particular, find out about:

· safety issues and how these are addressed. For example, what are the NZFSA (New Zealand Food Standards Authority) and associated HACCP requirements that the cheese manufacturer must comply with and how are these addressed in terms of the milk supply, other ingredients, plant, equipment, and staff? 
What are the OSH requirements (Occupational Health and Safety) and how does the cheese manufacturer address these in the factory?

· the impacts of new technologies and/or techniques on the suitability of different types of manufacturing systems and increased possibilities for quality control. For example, how has the introduction of data logging technologies increased the possibility of quality control at the Meyer Gouda Cheese Ltd factory? Why was this technology suitable for their type of manufacturing process? See Resource A for definitions of manufacturing systems.

· the influences of customer, social and environmental drivers on priorities within a manufacturing process. For example, who are Meyer Gouda Cheese Ltd’s main customers and why do they continue to purchase the cheese? What are some of the social trends (beliefs or values that societies may have, for example, buy locally made, preference for artisan style food production versus mass production) that influence people’s food choices? Which of these trends have Meyer Gouda Cheese Ltd made their priorities when making decisions about their manufacturing process? What environmental considerations (for example, waste disposal, management of by-products) have they seen as important when making decisions about the manufacturing process?

· how and why quality management techniques have been important in changing manufacturing practices. For example, how do Meyer Gouda Cheese Ltd approach quality management to ensure ongoing improvement of their processes and product over time? These could include planning, quality control, quality assurance and quality improvement techniques and particular approaches to this such as Total Quality Management and Six Sigma. 

Prepare a report in which you discuss your findings (your report must be in the format that you have agreed with your teacher). Use diagrams and other visuals, such as photographs, to illustrate your discussion. Acknowledge all your sources of information. 

In your report:

· explain how safety issues were addressed in a manufacturing process

· identify the impacts of new technologies and/or techniques on the suitability of different types of manufacturing systems and increased possibilities for quality control

· identify the influences of customer, social and environmental drivers on priorities within a manufacturing process

· explain how quality management techniques have impacted on a manufacturing process

· discuss how and why quality management techniques have been important in changing manufacturing practices.

Resource A: Definitions

Safety issues in manufacturing include those associated with the outcome, the workers involved in its production, and environmental impacts.

New technologies and/or techniques may include but are not limited to: computer numerical controlled (CNC) machine tools, electronics assemblies, programmable logic control (PLC), Supervisory Control and Data Acquisition (SCADA) control systems, force field analysis.

Types of manufacturing systems include but are not limited to:

· one-off custom manufacturing of a unique single product

· batch, intermittent or short-run manufacturing – multiple copies of the same product or a single batch of a processed product

· continuous (often called “assembly line”) manufacture

· flexible manufacture and customisation.

Quality management techniques may include, but are not limited to, Total Quality Management (TQM) and Six Sigma.

Assessment schedule: Technology 91365 Artisan Cheese Manufacture

	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 manufacturing. The student has:

· explained how safety issues were addressed in a manufacturing process

The student’s explanation would typically cover the legal requirements for safe manufacture of dairy products as required by NZFSA, and how they are implemented. NZFSA dairy processing specifications require manufacturers to have a registered Risk Management Programme in place, which must include Hazard Identification and Analyses or HACCP plans for risk management. The explanation of the practices followed would typically cover the stages in the cheese manufacture including the milk supply, the manufacturing equipment, plant ingredients, processing methods, packaging and storage and safe delivery of the cheese to the retail outlet. It should also include the associated monitoring, testing and documentation and how this is carried out. For example: 
The milk used in Meyer Gouda Cheese Ltd cheese is produced on their adjoining farm. This ensures the milk is fresh and therefore contributes to the quality of the cheese. To ensure the milk is safe and free from contaminants they have to comply with all the guidelines administered by NZFSA, and keep records of all the procedures, which are audited by NZFSA. For example, this includes systems for cleaning the dairy plant using only approved detergents and sanitisers, as well as controlling the use of pesticides in or near the plant to minimise risk of contaminating the milk. These guidelines ensure the legal requirements are met for New Zealand manufacturers involved with milking animals and processing cheese as required by the Animal Products Act 1999, The Food Act 1981, and the Food Hygiene Regulations 1974. The relevant NZFSA specifications and guidelines include the Animal Products (Dairy Processing Specifications) Notice 2006, The Heat Treatment Code of Practice and the Animal Products (Dairy) Approved Criteria.

· identified the impacts of new technologies and/or techniques on the suitability of different types of manufacturing systems and increased possibilities for quality control

The student will identify new technologies used in cheese manufacturing and the suitability of these for the type of manufacturing system used. They will also identify the improvements in quality control this has allowed. For example:

Meyer Gouda Cheese Ltd use an intermittent batch system and they process 5000 litres of milk into cheese 3 days of the week. The automated system for data logging during pasteurisation of the milk allows them to capture detailed data electronically. Previously they had to do this using a thermometer and used staff to monitor this. Automated data logging is particularly important for large-scale production of cheese where more staff would have been involved using a manual system. 
· identified the influences of customer, social and environmental drivers on priorities within a manufacturing process

The student could typically identify the influences of the following drivers on priorities within their manufacturing process:

Customer influences – Meyer Gouda Cheese Ltd have a strong Dutch customer base and people who appreciate high quality, hand-made food. What is important to these customers is high quality and consistency of the Gouda cheese so they can rely on the cheese being the same every time they buy it. Alternative flavours and types have been trialled now and again but the loyal customers prefer the standard product range. 

Social drivers – There are current social trends that value traditional methods of food production, for example, artisan/small food producers, over mass-produced food. Meyer Gouda Cheese Ltd uses a traditional hand-made method, producing high quality cheese. The size of their cheese vat allows them to produce a relatively large volume of cheese in the traditional way but without compromising quality. 

Environmental drivers –The importance placed on sustainable farming practices today. Meyer Gouda

Cheese Ltd has a system of disposing of the whey on their dairy farm, rotating the areas of the farm it is applied to in order to minimise environmental impact. 

These 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 manufacturing. The student has:

· explained how safety issues were addressed in a manufacturing process

The student’s explanation would typically cover the legal requirements for safe manufacture of dairy products as required by NZFSA, and how they are implemented. NZFSA Dairy processing specifications require manufacturers to have a registered Risk Management Programme in place, which must include Hazard Identification and Analyses or HACCP plans for risk management. The explanation of the practices followed would cover all stages in the cheese manufacture including the milk supply, the manufacturing equipment, plant ingredients, processing methods, packaging and storage and safe delivery of the cheese to the retail outlet. It would also include the associated monitoring, testing and documentation and how this is carried out. For example:
The milk used in Meyer Gouda Cheese ltd cheese is produced on their adjoining farm. This ensures the milk is fresh and therefore contributes to the quality of the cheese. To ensure the milk is safe and free from contaminants they have to comply with all the guidelines administered by NZFSA, and keep records of all the procedures, which are audited by NZFSA. For example, this includes systems for cleaning the dairy plant using only approved detergents and sanitisers, as well as controlling the use of pesticides in or near the plant to minimise risk of contaminating the milk. These guidelines ensure the legal requirements are met for New Zealand manufacturers involved with milking animals and processing cheese as required by the Animal Products Act 1999, The Food Act 1981 and the Food Hygiene Regulations 1974. The relevant NZFSA specifications and guidelines include the Animal Products (Dairy Processing Specifications) Notice 2006, The Heat Treatment Code of Practice and the Animal Products (Dairy) Approved Criteria.

· explained how quality management techniques have impacted on a manufacturing process
The student’s explanation will typically include key changes made over the years to improve the product and efficiency of the cheese making process and why they have made these changes, for example, the introduction of water and milk line filters, automated air conditioners in the maturing rooms and chillers, new packaging materials, and on site refrigeration. The explanation of these new technologies used in cheese manufacturing will typically include why these suit the type of manufacturing system used and will identify any improvements in quality control this has allowed. For example:

Meyer Gouda Cheese Ltd uses an intermittent batch system (they process 5000 litres of milk into cheese 3 days of the week). The automated system for data logging during pasteurisation of the milk allows them to capture detailed data in a more efficient way allowing them more time to focus on making the cheese. Previously they had to do this using a thermometer and used staff to record this data. Automated data logging is now the most common way of doing this throughout the industry and is particularly important in larger scale cheese manufacturing. This system adds efficiency for an intermittent manufacturing system and for mass manufacture in larger scale factories the efficiencies are even greater. 
· identified the influences of customer, social and environmental drivers on priorities within a manufacturing process

The student could typically identify the influences of the following drivers on priorities within their manufacturing process:

Customer influences – Meyer Gouda Cheese Ltd have a strong Dutch customer base and people who appreciate high quality, hand-made food. What is important to these customers is high quality and consistency of the Gouda cheese so they can rely on the cheese being the same every time they buy it. Alternative flavours and types have been trialled now and again but the loyal customers prefer the standard product range. 

Social drivers – There are current social trends that value traditional methods of food production, for example, artisan/small food producers, over mass-produced food. Meyer Gouda Cheese Ltd uses a traditional hand-made method, producing high quality cheese. The size of their cheese vat allows them to produce a relatively large volume of cheese in the traditional way but without compromising quality. 

Environmental drivers – The importance placed on sustainable farming practices today. Meyer Gouda Cheese Ltd has a system of disposing of the whey on their dairy farm, rotating the areas of the farm it is applied to in order to minimise environmental impact. 

These 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 manufacturing. The student has:

· explained how safety issues were addressed in a manufacturing process

The student’s explanation would typically cover the legal requirements for safe manufacture of dairy products as required by NZFSA, and how they are implemented. NZFSA Dairy processing specifications require manufacturers to have a registered Risk Management Programme in place, which must include Hazard Identification and Analyses or HACCP plans for risk management. The explanation of the practices followed would cover all stages in the cheese manufacture including the milk supply, the manufacturing equipment, plant ingredients, processing methods, packaging and storage and safe delivery of the cheese to the retail outlet. It would also include the associated monitoring, testing and documentation and how this is carried out. For example:
The milk used in Meyer Gouda Cheese Ltd cheese is produced on their adjoining farm. This ensures the milk is fresh and therefore contributes to the quality of the cheese. To ensure the milk is safe and free from contaminants they have to comply with all the guidelines administered by NZFSA, and keep records of all the procedures, which are audited by NZFSA. For example, this includes systems for cleaning the dairy plant using only approved detergents and sanitisers, as well as controlling the use of pesticides in or near the plant to minimise risk of contaminating the milk. These guidelines ensure the legal requirements are met for New Zealand manufacturers involved with milking animals and processing cheese as required by the Animal Products Act 1999, The Food Act 1981 and the Food Hygiene Regulations 1974. The relevant NZFSA specifications and guidelines include the Animal Products (Dairy Processing Specifications) Notice 2006, The Heat Treatment Code of Practice and the Animal Products (Dairy) Approved Criteria.

· discussed how and why quality management techniques have been important in changing manufacturing practices
The student’s discussion would typically link the branding priorities identified by the company with the customer, social and environmental trends and drivers, and ongoing quality management and improvement. They would discuss the rationale behind any decisions about implementation of new technologies (or decisions not to implement) and other changes in the manufacturing practices. For example:

The General manager of Meyer Gouda Cheese Ltd uses self-review techniques to keep up with global changes in the industry and how his product, processes and brand are placed within the local market. The key strategy is to extensively read industry magazines, daily newspapers, and flyers, a lot of which are now available electronically.  Meyer Gouda Cheese Ltd wishes to remain an artisan cheese maker operating in a niche market. Branding is an important part of the success of the company – it reflects a lifestyle-small family business where they are in control of the whole supply chain from milk supply to selling in the retail outlet. What is important for their brand is to produce high quality cheese using traditional hand-made processes and to ensure consistency of the product from batch to batch and year to year 

The student’s discussion could typically include how and why changes such as the introduction of water and milk line filters, automated air conditioners in the maturing rooms and chillers, new packaging materials, and on site refrigeration have changed the manufacturing process and are in keeping with the overall branding of the company. They could also discuss the rationale behind the decisions on keeping the majority of sales from their retail outlet and only allowing limited supply of their cheese to supermarkets. Discussions could also be included on how at Meyer Gouda Cheese Ltd the impact on the environment is a priority in all decisions made. For example:

The environmental impact is a priority of all decisions made at Meyer Gouda Cheese Ltd. This is a value that has been passed down from the previous generation, their ongoing retention of traditional methods and whether they will implement new technologies is influenced by this strong value. 

In a small company such as Meyer Gouda Cheese Ltd, the cheese maker, who is also the General Manager, has responsibility for planning and implementing ongoing quality management and improvement practices. He has the specialist knowledge and skill in all aspects of the manufacture and management and is intimately involved and in control of every stage. Quality management in a larger scale factory involved in mass production would require more complex systems. 
Students could also introduce the quality management practices used by a mass production food company, if accessible, and compare and contrast their quality management techniques with the smaller company, to further demonstrate their understanding. 

These 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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