Resource developed by Diana Eagle and Carol Pound
The Food Technology Tool Box

Definition:

Food Technology is a multi-disciplinary area of study that requires students to draw from a variety of academic areas including physical and biological science, social sciences, language and design. With the increased reliance on processed foods, in the last 60 years, the study of food technology has become a discipline of rapid development. Technology using raw materials is different from technology using other raw materials in that the raw materials for food products are perishable and the end product must be eaten.  This creates the need to a body of knowledge that is unique to food.  Correspondingly body of knowledge required to undertake the development of new products has increased many-fold.  Technologists strive to develop safer, more nutritious products that have a longer shelf life with lower process damage to the raw materials and less reliance on artificial ingredients and preservatives.

“The Food Technology Tool Box” contains the type of information that a student could be exposed to in a six year period (years 7 to 12) of studying food Technology.  The information would then allow them to undertake an independent project within the area of Food Technology.  By the end of Year 13 a student should be able to apply this knowledge to any given problem and develop a thorough and fully- justified technological solution.

“The Food Technology Tool Box” is designed as a pick list from which teachers can select appropriate knowledge and skill topics to apply to their teaching programme to suit their students’ learning and school environment. This may include availability or access to resources, outside links and special culture of the school.

“The Food Technology Tool Box” should not be considered as a syllabus to be strictly adhered to.  This is an outline to give teachers of Food Technology guidance on appropriate knowledge and techniques within the area of Food Technology that might be included in their programme.  It is not expected that all of the “The Food Technology Tool Box” can be covered either in depth or in its entirety.   

Summary Outline of the Tool Box:
The Tool Box is divided into 3 levels of progression; 

· Years 7-8 

· Years 9-10 

· Years11-12

Year 7 and 8 is seen as a starting point for specific food technology skills, with knowledge and skills being acquired over a two year period for each progression level.  Introduction of a topic and reinforcement throughout the progression level is essential for student learning outcome to be meaningful.  “The Food Technology Tool Box” is designed for student learning outcomes to be completed at the end of each progression level.

If students have not been introduced to this knowledge Year 7 and 8 it is expected that some learning will be picked up from different levels of progressions that are not in line with the students’ year at school.  Topics that have not been a focus at one level can be easily picked up at a higher level of progression. 

Year 13 is considered to be a year in which independent learning and application is desirable rather than learning new knowledge unless it is required for the specific project the student is undertaking.

The “Food Technology Tool Box” contains five main technological knowledge topics under which technological knowledge and skills specific to Food Technology have been allocated.  Some of the knowledge can be considered generic but the “Food Technology Tool Box” refers mainly to the use of this knowledge in relation to food technology applications. 

The five topics are:
· Food Formulation 

· Food Safety and Legislation

· Food Production

· Food Packaging and Labeling

· Food Product Testing. 

Presentation of “The Food Technology Tool Box”
The following information has been formatted for viewing in two ways:
1. “The Food Technology Tool Box” is presented under year levels to show knowledge and skills specific to the level – Overview, Year 7-8, Year 9-10, Year 11-12.

2. “The Food Technology Tool Box” is presented under the five topic headings to show progression levels - Food Formulation, Food Safety and Legislation, Food Production, Food Packaging and Labeling, Food Product Testing. 

Over View of “The Food Technology Tool Box”
	Food Formulation
	Food Safety and Legislation
	Food Packaging and Labeling
	Food Product Testing
	Food Production and Preservation

	· Food Chemistry 

· Functional 

· Nutrition 
· Current nutritional issues
· Key trends
· Manipulation of Ingredients 

· Cooking skills 

· Innovative ingredients and processes

· Formulating Techniques

· Product disassembly

· Recipe development

· Identifying desirable attributes

· Interaction between ingredient and process

· Formulation feasibility

· Ingredient costings
	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety 

· Background understanding of basic food microbiology including practices to ensure food is safe to eat.

· Current food safety issues

· Standards/ Codes and Legislation

· Relevant acts and codes related to food handling and labelling
· Good Manufacturing Practice (GMP)

· HACCP 
· OSH
	· Packaging as a sales tool
· Marketing and advertising
· The Four ‘P’ s Product, Price , Place and Promotion
· Cost
· Packaging as a Preservation Method
· Containment
· Packaging technologies
· Package and Label Design
· The design process
· Material selection

· Design Principles e.g. aesthetics and function

· Package and Label Legislation/Ethics and Codes of Practice
· Labelling Requirements
· Packages Codes of Practice
· Environmental Sustainability

· Key Trends 
	· Consumer Sensory Testing

· Descriptors
· Sensory panels
· Sensory tests

· Consumer Market Research and Testing 

· Identifying Current Food Issues and Key Trends
· Focus Groups/ Stakeholder Opinion
· Surveys/Market Research
· Market Feasibility

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life
· Preservation suitability
· Packaging/storage    consideration 

· Instrumental Testing

· Colour
· Texture
· Viscosity
	· Manufacturing Processes

· Study processes in industry
· HACCP plans
· Process flow diagrams
· Inputs and outputs/ Key variables/ yields/ process controls/ bottlenecking/ costs
· Market feasibility
· Scale up

· Innovation in production 

· Preservation

· Principles of Preservation
· Preservation methods

· Shelf life

· Innovation in preservation

· Key Trends


Tool Box for Year 7 – 8
	Food Formulation
	Food Safety and Legislation
	Food Packaging and Labeling
	Food Product Testing
	Food Production and Preservation

	· Food Chemistry 

· Focus on two nutrients - one each year

· Protein and Carbohydrates

· What happens when …

· Reinforce throughout projects

· Nutrition 
· Food Groups

· “Mission On”

· Nutritional Guidelines

· Current nutritional issues
· Key trends

· Manipulation of Ingredients 
· Basic cooking skills to be built on and reinforced at each year

· Innovative ingredients and processes

· Formulating Techniques

· Simple recipe changes

· Identifying attribute changes by process as well as by ingredients
	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety 

· Basic Personal Hygiene and Food Safety rules (practices)

· Microorganisms are naturally present in food

· Yeast is a living organism 

· Cooking food to be safe to eat

· Current food safety issues

· Standards/ Codes and Legislation
· Understand there is legislation for food products and labeling e.g. weight, list of ingredients in descending order

· Reinforce food legislation concepts related to labeling on food products
	· Packaging as a sales tool
· Marketing and advertising

· The Four ‘P’ s Product, Price , Place and Promotion

· Cost
· Packaging as a Preservation Method
· Containment

· Packaging technologies
· Package and Label Design
· The design process
· Material selection

· Design Principles e.g. aesthetics and function

· Package and Label Legislation/Ethics and Codes of Practice
· Labelling Requirements

· Packages Codes of Practice

· Environmental Sustainability

· Key Trends
	· Consumer Sensory Testing

· Descriptors

· Sensory panels

· Sensory tests

· Consumer Market Research and Testing 

· Identifying Current Food Issues/Trends

· Focus Groups/ Stakeholder Opinion

· Surveys/Market Research

· Market Feasibility

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life

· Preservation suitability

· Packaging/storage consideration 

· Instrumental Testing

· Colour

· Texture

· Viscosity
	· Manufacturing Processes

· Study processes in industry

· HACCP plans

· Process flow diagrams

· Inputs and outputs/Key variables/yields/process controls/bottlenecking/costs

· Market feasibility

· Scale up

· Innovation in production and preservation 

· Preservation

· Principles of Preservation

· Preservation methods 

· Shelf life

· Innovation in preservation

· Key Trends


Tool Box for Year 9 – 10
	Food Formulation
	Food Safety and Legislation
	Food Packaging and Labeling
	Food Product Testing
	Food Production and Preservation

	· Food Chemistry 

· Understand the role of Protein, Carbohydrates and Fats in common foods

· Basic functionality of nutrients

· Role of nutrients in the body including water, minerals and vitamins with a focus on calcium and iron

· Reinforce throughout projects

· Nutrition 
· Reinforce basic nutrition

· Food groups

· “Mission On”

· Nutritional Guidelines

· Identify specific nutritional needs for a stakeholder group e.g. teenagers

· Current nutritional issues
· Key trends

· Manipulation of Ingredients 

· Build cooking skills

· Basic properties of food introduced within practical tasks – discussion around these

· Innovative ingredients and processes

· Formulating Techniques

· Simple recipe changes driven by refined specifications of developed brief related to ingredients/ process
	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety  
· Basic Personal Hygiene and Food Handling practices reinforced

· Introduce common food organisms e.g. Salmonella, Campylobacter, E coli

· Ideal conditions for growth

· Preventive measures

· Introduce concepts of:

· HACCP

· OSH 

· Current food safety issues

· Standards/ Codes and Legislation

· Introduce food standards related to food product


	· Packaging as a sales tool
· Introduce the 4 Ps – product, price, place, and promotion 

· Packaging as a Preservation Method
· Functionality of packaging material

· Selecting materials to suit storage environment 

· Tamper proofing 

· Shelf life

· Package and Label Design
· Marketing requirements of packaging and labeling

· Label design – including nutritional information

· Use “food works” or a Nutritional analysis source to develop nutritional information panel related to a food product

· Package and Label Legislation/Ethics and Codes of Practice
· Define terms:

· Best Before

· Use by date

· Allergens
· Key Trends
	· Consumer Sensory Testing
· Sensory testing

· Sensory testing protocols introduced – preparing, setting up and analysis

· Ranking test

· Hedonic scale test

· Consumer Market Research and Testing
· Individual/class target market surveys or interviews of individual stakeholders

· Ethical considerations

· Chemical and Microbiological Testing

· Simple storage testing

· Simple attribute test – fat analysis

· Instrumental Testing

· Colour 

· Viscosity

· Hardness/Tenderness
	· Manufacturing Processes

· Exposure to real industry production processes e.g. video/factory visit/outside speaker

· Introduce process diagram symbols

· Modify a HACCP Plan to suit a food product

· Develop a detailed block diagram with control points

· Understand processing steps required to make common food products e.g. sieving, beating, creaming, baking (basic cooking terminology)

· Innovation in production and preservation

· Preservation

· Principles of Preservation

· Identify methods of preservation

· Preservation and packaging and Shelf life
· Innovation in preservation

· Key Trends


Tool Box for Year 11 – 12
	Food Formulation
	Food Safety and Legislation
	Food Packaging and Labeling
	Food Product Testing
	Food Production and Preservation

	· Food Chemistry:

· Expanded information related to food functionality 

· Properties of food e.g. denaturation, coagulation, gelatinisation, detrinisation

· Nutrition:

· Nutritional requirements for special dietary needs related to teaching programme e.g. diabetes, obesity, vegetarian, elderly, teenagers, allergy intolerance

· Health issues explored – e.g. HEHA, obesity issue, allergens in foods, functional foods

· Explore differing view points of stakeholders involved e.g. Government, food industry, health services, community.

· Changing trends in food selection in New Zealand

· Key food industry trends

· Manipulation of Ingredients 

· Manipulation of ingredients and process

· Specified and advanced cooking skills in ingredient selection and manipulation 

· Innovative ingredients and processes

· Formulating Techniques

· Developing attributes in recipe development related to food functionality required in ingredients and production
	· Ethics of a Food Technologist
· Current ethical issues
· Identify moral and social responsibilities related to food production e.g. Halal, food waste, packaging, ingredient selection – e.g. ethical products/sustainable products/fair trade and their implications to the wider community.
· Food Safety 
· Background understanding of basic food microbiology including practices to ensure food is safe to eat.
· Microbiology
· Danger Zone – critical limits
· Inhibiting bacterial growth in food processes
· Identify the 7 principles in developing a HACCP plan
· Introduce Good Manufacturing Practice (GMP)
· Current food safety issues
· Standards/ Codes and Legislation
· Identify Hygiene Regulations and Codes for appropriate application 

· Identify appropriate ethics defined for a Food Technologist

	· Packaging as a sales tool
· Marketing and advertising

· Packaging as the silent salesman

· Packaging as a Preservation Method
· Preservation related to packaging
· New Technological developments in packaging
· Modified Atmosphere packaging
· Retort pouches
· Package and Label Design
· Packaging materials
· Advantages and disadvantages of packaging types
· Interpret Nutritional panels related to food products (CMPs)

· Package and Label Legislation / Ethics and Codes of Practice
· Define terms:

· Preservatives

· Stabilizers

· Emulsifiers

· Antioxidants

· Colours

· Flavours 

· Introduce concepts of:

· Environmentally friendly

· Sustainable resources

· Biodegradable

· Refillable packaging

· Key Trends


	· Consumer Sensory Testing

· Individual sensory testing protocols– preparing, setting up and analysis

· Paired comparison test

· Triangle test

· Just right scales

· Consumer Market Research and Testing
· Identifying Current Food Issues/Trends

· Focus groups

· Consumer surveys

· Feasibility study 

· Market research (CMP)

· Advanced testing skills with larger or diverse groups outside class or school environment

· Statistical analysis of sensory tests or survey/research results

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life

· Preservation suitability

· Packaging/storage consideration 

· Instrumental Testing

· Colour

· Texture

· Research done specific to project and using a clearly identified aim and test procedure


	· Manufacturing Processes

· Case study Food Industry Manufacturing Practices e.g. video/factory visit/outside speaker presentation

· Develop a HACCP Plan to suit a food product

· CCP related to HACCP

· Develop complex flow diagram for a food product including:

· Use of process diagram symbols

· Inputs/outputs

· Key variables/bottlenecking/yields

· Impact on costing

· Impact on environment

· Consideration to product manipulation vs. process

· Consideration of procession on product shelf life e.g. sterilizing vs. pasteurisation

· Innovation in production and ingredients

· Preservation

· Methods of preservation in commercial use

· Identify new technological developments in preservation/storage life of food products
· Innovation in preservation

· Key Trends


Food Formulation

	Overview
	Year 7-8
	Year 9-10
	Year 11-12

	· Food Chemistry 

· Functional 

· Nutrition 
· Current nutritional issues
· Key trends
· Manipulation of Ingredients 

· Cooking skills 

· Innovative ingredients and processes
· Formulating Techniques

· Product disassembly

· Recipe development

· Identifying desirable attributes

· Interaction between ingredient and process

· Formulation feasibility

· Ingredient costings
	· Food Chemistry 

· Focus on two nutrients - one each year

· Protein and Carbohydrates

· What happens when …

· Nutrition 
· Food Groups

· “Mission On”

· Nutritional Guidelines

· Current nutritional issues
· Key trends

· Manipulation of Ingredients 
· Basic cooking skills to be built on and reinforced at each year

· Formulating Techniques

· Simple recipe changes
· Identifying attribute changes by process as well as by ingredients
	· Food Chemistry 

· Understand the role of Protein, Carbohydrates and Fats in common foods

· Basic functionality of nutrients

· Role of nutrients in the body including water, minerals and vitamins with a focus on calcium and iron

· Nutrition 
· Reinforce basic nutrition

· Food groups

· “Mission On”

· Nutritional Guidelines

· Identify specific nutritional needs for a stakeholder group e.g. teenagers

· Current nutritional issues
· Key trends

· Manipulation of Ingredients 

· Build cooking skills

· Basic properties of food introduced within practical tasks – discussion around these
· Formulating Techniques

· Simple recipe changes driven by refined specifications of developed brief related to ingredients/ process
	· Food Chemistry:

· Expanded information related to food functionality 

· Properties of food e.g. denaturation, coagulation, gelatinisation, detrinisation
· Nutrition:

· Nutritional requirements for special dietary needs related to teaching programme e.g. diabetes, obesity, vegetarian, elderly, teenagers, allergy intolerance

· Health issues explored – e.g. HEHA, obesity issue, allergens in foods, functional foods

· Explore differing view points of stakeholders involved e.g. Government, food industry, health services, community.

· Changing trends in food selection in New Zealand

· Key food industry trends
· Manipulation of Ingredients 

· Manipulation of ingredients and process

· Specified and advanced cooking skills in ingredient selection and manipulation 
· Formulating Techniques

· Developing attributes in recipe development related to food functionality required in ingredients and production


Food Safety and Legislation
	Overview
	Year 7-8
	Year 9-10
	Year 11-12

	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety 

· Background understanding of basic food microbiology including practices to ensure food is safe to eat.

· Current food safety issues

· Standards/ Codes and Legislation

· Relevant acts and codes related to food handling

· Good Manufacturing Practice (GMP)
· HACCP 
· OSH
	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety 

· Basic Personal Hygiene and Food Safety rules (practices)

· Microorganisms are naturally present in food

· Yeast is a living organism 

· Cooking food to be safe to eat

· Current food safety issues

· Standards/ Codes and Legislation
· Understand there is legislation for food products and labeling e.g. weight, list of ingredients in descending order
· Reinforce food legislation concepts related to labeling on food products


	· Ethics of a Food Technologist
· Current ethical issues
· Food Safety  
· Basic Personal Hygiene and Food Handling practices reinforced

· Introduce common food organisms e.g. Salmonella, Campylobacter, E coli

· Ideal conditions for growth

· Preventive measures

· Introduce concepts of:

· HACCP

· OSH 

· Current food safety issues

· Standards/ Codes and Legislation

· Introduce food standards related to food product


	· Ethics of a Food Technologist
· Identify moral and social responsibilities related to food production e.g. Halal, food waste, packaging, ingredient selection – e.g. ethical products/sustainable products/fair trade and their implications to the wider community
· Current ethical issues
· Food Safety 
· Background understanding of basic food microbiology including practices to ensure food is safe to eat.
· Microbiology
· Danger Zone – critical limits
· Inhibiting bacterial growth in food processes
· Identify the 7 principles in developing a HACCP plan
· Introduce Good Manufacturing Practice (GMP)
· Current food safety issues

· Standards/ Codes and Legislation
· Identify Hygiene Regulations and Codes for appropriate application 
· Identify appropriate ethics defined for a Food Technologist


Food Packaging and Labelling
	Overview
	Year 7-8
	Year 9-10
	Year 11-12

	· Packaging as a sales tool
· Marketing and advertising
· The Four ‘P’ s
· Cost

· Packaging as a Preservation Method
· Containment
· Packaging technologies
· Package and Label Design
· The design process
· Material selection

· Design Principles e.g. aesthetics and function

· Package and Label Legislation/Ethics and Codes of Practice
· Labelling Requirements

· Packages Codes of Practice
· Environmental Sustainability
· Key Trends
	· Packaging as a sales tool
· Marketing and advertising

· The Four ‘P’ s

· Cost

· Packaging as a Preservation Method
· Containment

· Packaging technologies
· Package and Label Design
· The design process
· Material selection

· Design Principles e.g. aesthetics and function

· Package and Label Legislation/Ethics and Codes of Practice
· Labelling Requirements

· Packages Codes of Practice
· Environmental Sustainability
· Key Trends
	· Packaging as a sales tool
· Introduce the 4 Ps – product, price, place, and promotion 

· Packaging as a Preservation Method
· Functionality of packaging material

· Selecting materials to suit storage environment 

· Tamper proofing 

· Shelf life

· Package and Label Design
· Marketing requirements of packaging and labeling

· Label design – including nutritional information

· Use “food works” or a Nutritional analysis source to develop nutritional information panel related to a food product
· Package and Label Legislation/Ethics and Codes of Practice
· Define terms:

· Best Before

· Use by date
· Allergens
· Key Trends
	· Packaging as a sales tool
· Marketing and advertising

· Packaging as the silent salesman
· Packaging as a Preservation Method
· Preservation related to packaging
· New Technological developments in packaging
· Modified Atmosphere packaging
· Retort pouches
· Package and Label Design
· Packaging materials
· Advantages and disadvantages of packaging types
· Interpret Nutritional panels related to food products (CMPs)

· Package and Label Legislation / Ethics and Codes of Practice
· Define terms:

· Preservatives

· Stabilizers

· Emulsifiers

· Antioxidants

· Colours

· Flavours 

· Introduce concepts of:

· Environmentally friendly

· Sustainable resources

· Biodegradable

· Refillable packaging

· Key Trends


Food Product Testing
	Overview
	Year 7-8
	Year 9-10
	Year 11-12

	· Consumer Sensory Testing

· Descriptors

· Sensory panels

· Sensory tests

· Consumer Market Research and Testing 

· Identifying Current Food Issues/Trends

· Focus Groups/ Stakeholder Opinion

· Surveys/Market Research

· Market Feasibility

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life

· Preservation suitability

· Packaging/storage    consideration 

· Instrumental Testing

· Colour

· Texture

Viscosity
	· Consumer Sensory Testing

· Descriptors

· Sensory panels

· Sensory tests

· Consumer Market Research and Testing 

· Identifying Current Food Issues/Trends

· Focus Groups/ Stakeholder Opinion

· Surveys/Market Research

· Market Feasibility

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life

· Preservation suitability

· Packaging/storage consideration 

· Instrumental Testing

· Colour

· Texture

Viscosity
	· Consumer Sensory Testing
· Sensory testing

· Sensory testing protocols introduced – preparing, setting up and analysis

· Ranking test

· Hedonic scale test

· Consumer Market Research and Testing
· Individual/class target market surveys or interviews of individual stakeholders

· Ethical considerations

· Chemical and Microbiological Testing

· Simple storage testing

· Simple attribute test – fat analysis

· Instrumental Testing

· Colour 

· Viscosity

Hardness/Tenderness
	· Consumer Sensory Testing

· Individual sensory testing protocols– preparing, setting up and analysis

· Paired comparison test

· Triangle test

· Just right scales

· Consumer Market Research and Testing
· Identifying Current Food Issues/Trends

· Focus groups

· Consumer surveys

· Feasibility study 

· Market research (CMP)

· Advanced testing skills with larger or diverse groups outside class or school environment

· Statistical analysis of sensory tests or survey/research results

· Ethical considerations

· Chemical and Microbiological Testing

· Shelf life

· Preservation suitability

· Packaging/storage consideration 

· Instrumental Testing

· Colour

· Texture

Research done specific to project and using a clearly identified aim and test procedure


Food Production and Preservation
	Overview
	Year 7-8
	Year 9-10
	Year 11-12

	· Manufacturing Processes

· Study processes in industry

· HACCP plans

· Process flow diagrams

· Inputs and outputs/ Key variables/ yields/ process controls/ bottlenecking/ costs

· Market feasibility

· Scale up

· Innovation in production and ingredients

· Preservation

· Principles of Preservation

· Preservation methods
· Shelf life

· Innovation in preservation

· Key Trends
	· Manufacturing Processes

· Study processes in industry

· HACCP plans

· Process flow diagrams

· Inputs and outputs/Key variables/yields/process controls/bottlenecking/costs

· Market feasibility

· Scale up

· Innovation in production and ingredients

· Preservation

· Principles of Preservation

· Preservation methods 
· Shelf life

· Innovation in preservation

· Key Trends
	· Manufacturing Processes

· Exposure to real industry production processes e.g. video/factory visit/outside speaker

· Introduce process diagram symbols

· Modify a HACCP Plan to suit a food product

· Develop a detailed block diagram with control points

· Understand processing steps required to make common food products e.g. sieving, beating, creaming, baking (basic cooking terminology)

· Innovation in production and ingredients

· Preservation

· Principles of Preservation

· Identify methods of preservation
· Preservation and packaging and Shelf life

· Innovation in preservation

· Key Trends
	· Manufacturing Processes

· Case study Food Industry Manufacturing Practices e.g. video/factory visit/outside speaker presentation

· Develop a HACCP Plan to suit a food product

· CCP related to HACCP

· Develop complex flow diagram for a food product including:

· Use of process diagram symbols

· Inputs/outputs

· Key variables/bottlenecking/yields

· Impact on costing

· Impact on environment

· Consideration to product manipulation vs. process

· Consideration of procession on product shelf life e.g. sterilizing vs. pasteurisation

· Innovation in production and ingredients
· Preservation

· Methods of preservation in commercial use
· Identify new technological developments in preservation/storage life of food products

· Innovation in preservation

· Key Trends




