Demonstrate knowledge of food science in an agribusiness context.
Duration: 5-6 weeks
	Essence statement:
	Using scientific knowledge and skills to understand the composition and nutritive value of raw / natural food products produced and marketed in New Zealand agribusinesses.

	Big Picture: 


	Food scientists need to have an in-depth knowledge of the composition and nutritive value of raw / natural food products produced and marketed in New Zealand to ensure that agribusinesses provide consumers with safe, convenient, and nutritious end products.  

The following are important ideas within the Big Picture:

· Apply food science knowledge and concepts to the primary industry.

· Apply knowledge of food chemistry to explain how food produced in primary production meet consumer and producer needs, resolve their issues and develop new markets. 
· For New Zealand to remain competitive in the local and international markets, new products must continually be developed. 

· Food science is very important to the New Zealand economy. 
· Nutritious food is important to the health of the human population.

	Principles:


	Community engagement: Food science has meaning for students, connects with their wider lives, and engages the support of their families, whanau and communities. 
Coherence: Creating links between knowledge and skills gained within the food science unit and the agribusiness industry.

Future Focus: Sustainability and food management decisions that allow farmers to enhance and sustain primary production.

	Values: 


	Ecological sustainability is embedded in teaching students into becoming informed consumers.

Community and participation for the common good.

Excellence, by development of understanding and skills in all three of the technology strands will teach perseverance in face of difficulties, innovation and an appreciation of diversity.

Integrity is embedded in teaching students into becoming informed consumers.

Innovation, inquiry, and curiosity, will be expressed when exploring kitchen chemistry and the nature of technology.

	Key Competencies: 


	Thinking: Exploring basic food systems and nutritional dietary needs will help to develop understanding of and making sense of information.

Using language, symbols, and text: Combining the technology process with biotechnology and chemistry which provide a different set of codes in which knowledge is expressed.  Producing mathematical, scientific and technological text.
Managing self:  Planning and reflecting on practice generates enterprising, resourceful and resilient competencies with in the learner.

Relating to others:  Technological practice requires continuous interaction with stakeholders. Students soon realise the worth of good social skills for a successful outcome.  Group activities allows for interactive learning. 


	New Zealand Curriculum Links. 

Science Curriculum Level 7 and 8:

	· Nature of Science:


	Investigating in Science: Develop and carry out investigations that extend their science knowledge, including developing their understanding of the relationship between investigations and scientific theories and models. 

	· Material World:


	Chemistry and society: Apply knowledge of chemistry to explain aspects of the natural world and how chemistry is used in society to meet the needs, resolve issues, and develop new technologies. 
Properties and changes of matter: Investigate and measure the chemical and physical properties of a range of groups of substances, for example, acids and bases, oxidants, and reductants, and selected organic and inorganic compounds.
The structure of matter: Relate properties of matter to structure and bonding; Develop an understanding of and use the fundamental concepts of chemistry (for example, equilibrium and thermochemical principles) to interpret observations.

	Technology Curriculum Level 7:

	· Technological Practice  
	Brief Development: Justify the nature of an intended outcome in relation to the issue to be resolved and justify specifications in terms of key stakeholder feedback and wider community considerations. 

	· Technological Knowledge  
	Technological Products:  Understand how materials are formed, manipulated, and transformed in different ways, depending on their properties, and understand the role of material evaluation in determining suitability or use in product development.   

	Health and Physical Education Curriculum Level 7:

	· Healthy Communities & Environments.
	Societal attitudes and Values: Analyse ways in which events and social organisations promote healthy communities and evaluate the effects they have. 

People and the Environment: Analyse ways in which the environmental and the well-being of a community are affected by population pressure and technological processes.  


	Depth of coverage.
	Specific Learning Outcomes
Students understand:
	Learning Activities.
	Resources.

	What’s The Big Picture?

	· The nature of food and the functions of its chemical components. 

· The chemical characteristics of food.

	Possible brainstorming ideas may include.

· How does the understanding of food chemistry affect an agribusiness?

· How does the knowledge of food chemistry explain chemical, physical, and biological phenomena that affect food quality?
	· Poster paper.

· Pens.
· White board

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Key-Terms 

	1. Food Chemistry - composition and nutritive value of raw food produced and marketed in New Zealand agribusinesses.

a) Macro and micronutrients 

· Role of macro and micronutrients in human processes
· Macro – carbohydrates, lipids, proteins

· Micro - vitamins e.g., C, and minerals, including carbon
· Structure, chemical and physical properties of macro and micronutrients
· Health of human 
· Mineral deficiencies in humans
· Nutrient toxicity in humans 

· Nutrient retention and availability in humans 
· Food uses of macro and micronutrients. 


	· The difference between macro and micronutrients. 

· What macro and micronutrients are important to a New Zealand agribusiness? 
· What humans require in our diet

· the role of macro and micronutrients in human processes

· Nutrient retention and availability

· The problems that mineral deficiencies or toxicities have on humans 

· The role of macro and micronutrients in food 

· The basic mechanics of gel formation

· The role of thickeners as additives in food production.
· Proteins, carbohydrates and fats and the ability to manipulate raw materials e.g., milk.
· Structure, properties, and food uses of carbohydrates, lipids, and proteins.
	· Brainstorming:

· What is the difference between macro and micronutrients?
· What does the term ‘big’ mean, with reference to carbohydrates, proteins, and fats? 

· Why is the intake of 45mg of vitamin C essential to maintain our health and wellbeing? 

· Why is iodine an essential mineral in the diet?

· Highlighting and leveraging the unique attributes of our existing animal protein products.
· Make alginate.

· Watch videos on Cow to Cone. 

· Watch video on macro and micronutrients, vitamin C 

· Vitamin C and the future activity

· Iron content of food activity 
· Is all the salt the same? activity 

· Extraction of Fats from Foods activity

· Presence of Protein in Foods activity

· The chemical structure of vitamins. 

· Get David Thorrold as a guest speaker to come in and talk about Monk Fruit. See article. 

	· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Science-Ideas-and-Concepts/Macronutrients
· Video on Macro and micronutrients http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Macro-and-micronutrients  
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Science-Ideas-and-Concepts/Micronutrients  
· Using alginate in food experiment (MUFTi 905)
· http://www.foodhq.com/all-work-list/international-collaborations-to-solve-global-protein-shortages/ 

· http://www.foodhq.com/all-work-list/anlene-expert-in-bone-nutrition/ 

· http://www.foodhq.com/all-work-list/casefour/ 

· http://www.foodhq.com/all-work-list/casefive/ 

· Cow to Cone videos x 2 http://www.foodmanufacturing.com/videos/2014/12/video-cow-cone-making-ice-cream 

· http://www.bing.com/videos/search?q=cow+to+cone+video&FORM=VIRE4#view=detail&mid=863E043FE93412BF11FA863E043FE93412BF11FA 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Carbohydrates 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Lipids 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Proteins 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Looking-Closer/Vitamin-C 

· Video on vitamin C 
· http://www.compoundchem.com/2015/01/13/vitamins/
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Daily-requirement-of-vitamin-C
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Iodised-salt 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Iron-content-of-foods 

· http://biotechlearn.org.nz/focus_stories/mining_milk 

· http://biotechlearn.org.nz/focus_stories/mining_milk/mining_milk_for_casein 

· http://biotechlearn.org.nz/focus_stories/transgenic_cows 

· http://biotechlearn.org.nz/focus_stories/nutrigenomics/separating_out_foods_into_component_molecules 

· http://biotechlearn.org.nz/themes/marvellous_milk 

· http://www.nzifst.org.nz/careers/secondaryresources.asp 

· http://www.compoundchem.com/2015/01/13/vitamins/ 

· www.stpauls.school.nz/news/old-collegians/monk-fruit-corp-tastes-sweet-success

	Example:

Iodised Salt 
	· The role of iodised salt in our diets. 
	· Iodised salt activity 

	· http://www.health.govt.nz/our-work/preventative-health-wellness/nutrition/iodine
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Is-all-salt-the-same  

· http://www.teara.govt.nz/en/salt  

· http://www.teara.govt.nz/en/salt/page-3 

	b) Dietary fibre 
· Digestion 

· Indigestibility of cellulose


	· The role of fibre in the diet. 

· That xantham gum provides soluble dietary fibre.
	· Using xantham gum food investigation

· Students to carry out the ‘I love fibre’ activity. 

· Brainstorming - What is the structure of dietary fibre and what role does it play in the body?
	· Using xantham gum food investigation (MUFTi 902)
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Science-Ideas-and-Concepts/Dietary-fibre 
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/I-love-fibre 

	c) Dietary water
· Hydrolysis
· Chemical and physical properties

	· The role of water in the diet. 


	· Students to work out the dietary water content of food. 

· Brainstorming:

· Apart from water-based beverages like tea, coffee, and soft drinks, what other sources of water are available to the body?
	· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Science-Ideas-and-Concepts/Dietary-water
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Teaching-and-Learning-Approaches/Water-content-of-foods 
· Video on adolescent diet  http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Adolescent-diet 
· The Role of Water in Food article 

	d) Enzymes

· The role of enzymes in food 

· The structure, properties of enzymes

· Theory of enzymes e.g., structure and specificity. 

· The factors affecting enzyme activity
· Immobilising enzymes
· Enzymatic browning of fruit
· Food uses of enzymes. 
	· The role of enzymes.
· The structures, properties and food uses of enzymes.
	· Carry out enzyme action activity. 

· E.g., Fonterra – enzyme science to develop novel flavours technologies for industrial application.
· Worksheets 
· on the factors affecting enzyme activity
· immobilising enzymes
· enzymatic browning of fruit
· The use of pectinase to increase quality and yield during processing of fruit juice and in wine making.
	· Catalase Activity http://www.nzifst.org.nz/careers/secondaryresources.asp 

· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Teaching-and-Learning-Approaches/Enzyme-action 
· http://biotechlearn.org.nz/focus_stories/mining_milk 

	e) Phytochemicals 

· Chemical compounds that occur naturally in plants e.g., antioxidants
· Potential heath promoting properties. 
· Red coloured fruit and vegetables contain lycopene and anthocyanins. 

· Orange and yellow coloured fruit and vegetables contain antioxidants such as vitamin C, carotenoids, bioflavonoids. 

· White, tan and brown coloured fruit and vegetables contain allicin.

· Green coloured fruit and vegetables contain lutein and indoles.

· Blue and purple coloured fruit and vegetables contain anthocyanins and phenolics.


	· The role of phytochemicals in the diet. 

· The difference between the 3 types of phytochemicals.

· How phytochemicals are linked to human health.  
	· Watch videos on antioxidants and research findings.

· Brainstorming:

· What are phytochemicals, and why should small amounts of some of them be included in our diet?

· Watch video on potential health benefits of red fleshed apples.

· https://www.sciencelearn.org.nz/resources/532-mood-foods
	· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Looking-Closer/Mitochondria-cell-powerhouses 
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Science-Ideas-and-Concepts/Phytochemicals
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Looking-Closer/Antioxidants
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/NZ-Research/Investigating-antioxidants
· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/NZ-Research/Mood-foods

· Video on antioxidants. http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Free-radicals-and-antioxidants 
· Video on phytochemicals  http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Phytochemicals-plants-chemical-treasure-trove
· Video on antioxidant research findings http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Sci-Media/Video/Antioxidant-research-findings
· http://sciencelearn.org.nz/Innovation/Innovation-Stories/Zealong-Tea/Articles/The-science-of-tea 
· http://biotechlearn.org.nz/focus_stories/breeding_red_fleshed_apples 
· http://biotechlearn.org.nz/focus_stories/breeding_red_fleshed_apples/why_breed_a_red_fleshed_apple 

· Video on Potential health benefits of red fleshed apples. http://biotechlearn.org.nz/focus_stories/breeding_red_fleshed_apples/video_clips/potential_health_benefits_of_red_fleshed_apples 
· http://biotechlearn.org.nz/focus_stories/taewa_maori_potatoes/the_benefits_of_taewa 
· Harvesting the Sun book http://www.harvestingthesun.org/#chapter-6  pg. 55 – 57
· https://en.wikipedia.org/wiki/List_of_phytochemicals_in_food 
· http://www.compoundchem.com/2014/10/02/tomatoes/ 
· http://www.compoundchem.com/2014/02/01/polyphenols-antioxidants-the-chemistry-of-tea/ 
· http://www.compoundchem.com/2014/05/28/redwinechemicals/ 

	2. Digestion chemistry 

· Energy in food 

· Energy requirements of the body 

· Release of energy
· Enzymatic hydrolysis 
· Digestion enzymes
· Rate of digestion 
· Testing food energy  

· Starch digestion - salivary amylase on starch
· Effects of how surface area, temperature and pH
· Farting and its relation to digestion 
· Hormone control of digestion 

· Metabolism and nutrition. 
	· What is enzymatic hydrolysis? 

· What are the factors that can influence the rate of chemical digestion of food?

· What do ATP and mitochondria have in common?

· What are the main functions of the large intestine?

· What are the factors that influence a person’s resting metabolic rate (RMR)? 

· What role do GI tract hormones play in digestion?
· Nutrition and metabolism. 
	· Salivary amylase and starch activity

· Calculating RMR and daily energy output activity.
· Understand the key terms. 
	· Science Learning Hub http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/NZ-Research/Digestion-Chemistry 
· Future Foods Biotechnology Learning Hub
· http://www.foodhq.com/all-work-list/improved-intestinal-barrier-function/ 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Looking-Closer/Hormonal-control-of-digestion 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Looking-Closer/Digestive-enzymes 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Teaching-and-Learning-Approaches/Salivary-amylase-and-starch
· Video clip on enzymes on the Biotechnology Learning Hub.
www.biotechlearn.org.nz...evolved_enzymes/video_clips/all_about_enzymes
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Science-Ideas-and-Concepts/Rate-of-digestion
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Science-Ideas-and-Concepts/Unlocking-the-energy-in-foods
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Science-Ideas-and-Concepts/Energy-requirements-of-the-body 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Looking-Closer/Mitochondria-cell-powerhouses 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Teaching-and-Learning-Approaches/Calculating-RMR-and-daily-energy-output
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Key-Terms
· http://biotechlearn.org.nz/focus_stories/future_foods/testing_food_energy 
· http://www.plantandfood.co.nz/growingfutures/case-studies/kiwifruit-extract-for-gut-health 

	3. Adding value to New Zealand grown food. 

· Value added to natural / raw food e.g., health, convenience, gourmet / niche market and sustainability. 

· Marketing of food using their chemical composition and free of additives.    

· Adding scientific claims to differentiate and add value. 

· Using ‘fat taxes’ on products containing excessive amounts of sugar or fat.
	· How do New Zealand agribusinesses add value to food? 

· How marketing of natural food’s nutritional composition is good for agribusinesses.  
	· Why add value?

· Use case studies to understand how you can add value to food through heath, convenience, gourmet / niche market and sustainability.

· Read the articles on iron in meat and how red meat fits into today’s diet. 

· Look at claims by companies about their food product, are they the truth or just marketing? 
	· seafood-2008-06-carl-massarotto-crop-and-food-research[1] power point 

· Infographic on iron[1]

· Factsheets - how does red meat fit into today’s diet[1] 

· Iron Absorption[1] 

· http://www.zespri.com/companyinformation/newsroom/self-substantiated-health-claim-for-zespri 
· http://www.vitalvegetables.co.nz/ 
· http://www.3news.co.nz/entertainment/glutenfree-healthy-choice-or-expensive-fad-2009112319
· http://www.foodcomm.com/products/newzealandCuts.shtml 

	a) Nutraceuticals

· Food grown for health benefits alone or have medicinal benefit.
· Aimed at slowing illnesses or preventive healthcare. Tackle the underlying causes of conditions e.g., diabetes, obesity and cardiovascular disease, by linking diet to health.
· Challenges and opportunities facing both food and pharmaceutical companies.

· Includes functional foods (such as vitamin-enriched products), nutritional supplements, sport drinks, and medically formulated foods. 

· The global market for functional foods certainly presents a big opportunity: sales are predicted to reach US$250 billion by 2018, roughly five times larger than in 1999. This is substantial when compared with the $900 billion pharmaceuticals market, but it is small in relation to the $5 trillion worldwide food industry. Food companies have strong expertise in large-scale manufacturing and global logistics that reach into mass markets of consumers, but their research expertise does not go as deep as that of the pharmaceuticals industry. 
· Six main areas companies must excel in if they want to succeed in this growing market: technology, product strategy, compliance, marketing, supply chain management and corporate deal-making. 
	· What is nutraceutical food?
· What are functional foods?
	· Brainstorm the purpose of nutraceutical food. 

· Name some examples of nutraceutical food e.g., Booster Broccoli TM.

· What diseases or illnesses are they trying to prevent? E.g., diabetes, heart problems and Alzheimer’s. 

· Fonterra and University of Auckland focusing on biomedical compounds with unique activity from milk and colostrum for the development of functional food products, specialty ingredients, nutraceuticals, and pharmaceuticals.
· What are the business opportunities that come from nutraceuticals?
· 
	· Harvesting the Sun book http://www.harvestingthesun.org/#chapter-6  pg. 55 – 57
· Nutraceuticals: The Future of Intelligent Food
· Extracting Value from Green Lipped Mussels video clip https://www.ruraldelivery.net.nz/stories/Clearwater-Mussels  
· https://www.sciencelearn.org.nz/resources/541-functional-foods

	b) Superfoods 

· Food grown that are nutrient dense and contain high levels of functional chemicals such as antioxidants that are known to positively affect human health. 
· The (often controversial) use of genetic modification and marker-assisted selection is helping farmers breed stronger, fortified, pest and disease-resistant crops, such as vitamin A-enriched ‘golden rice’ and oilseeds containing ‘healthier’ oil.
	· What are superfoods?


	· What are superfoods?

· Teff – the new superfood? article. 
	· Harvesting the Sun book  http://www.harvestingthesun.org/#chapter-7 pg. 68
· http://www.stuff.co.nz/life-style/food-wine/67516911/teff-just-how-super-is-the-new-superfood-grain 
· Nutraceuticals: The Future of Intelligent Food

	c) Nutrigenomics 

· Uses information about human genes to assess the effects of nutrients on health. 

· occurrence of food-related conditions due to genetics, for example lactose intolerance  
· Epigenetics and nutrigenomics recognize that each individual has different nutritional requirements and responds to food in different ways. 
· By linking diet to the genome, it may be possible to not only boost health, but also reduce the chance of developing conditions such as cardiovascular disease, obesity, diabetes and inflammatory bowel disease.

	· What is nutrigenomics?
	· Lactose intolerance activity 
· Watch video on ‘How our genes can interact with the food we eat.
· Watch video on black currents and asthma. 
	· www.nutrigenomics.org.nz
· http://biotechlearn.org.nz/focus_stories/nutrigenomics 
· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Teaching-and-Learning-Approaches/Lactose-intolerance 

· http://biotechlearn.org.nz/focus_stories/nutrigenomics/gel_electrophoresis_can_be_used_to_find_genes_associated_with_a_disease 

· http://www.plantandfood.co.nz/growingfutures/case-studies/discovering-the-natural-goodness-in-blackcurrants/blackcurrants-and-asthma-radio 

· http://biotechlearn.org.nz/focus_stories/nutrigenomics/dna_sequencing_can_be_used_to_find_genes_associated_with_a_disease 

· http://www.plantandfood.co.nz/growingfutures/case-studies/mussel-extract-for-health 

· http://sciencelearn.org.nz/Science-Stories/Ever-Wondered-Series-1/Sci-Media/Video/Ever-Wondered-Series-1-Episode-3/Ever-Wondered-episode-3-part-3 

· http://biotechlearn.org.nz/focus_stories/nutrigenomics/nutrigenomics 

· http://biotechlearn.org.nz/themes/food_intolerance_and_allergies 

· http://biotechlearn.org.nz/themes/food_intolerance_and_allergies/genes_and_lactose_intolerance 

· http://biotechlearn.org.nz/themes/food_intolerance_and_allergies/treating_lactose_intolerance 

· Nutraceuticals: The Future of Intelligent Food

	Example:

Lactoferrin

Biotechnology is looking to find ways to add value to milk – New Zealand’s “white gold”.

New Zealand already makes millions of dollars out of milk every year. Scientists are looking to increase the profit margins for dairy farmers and the organisations involved in the dairy industry.


	· High value differentiated food products. 

· What is lactoferrin. 
	· Getting the most out of milk Question and Answer sheet
	· https://www.fonterra.com/nz/en/about/our+locations/newzealand/hautapu/hautapu 

· https://en.wikipedia.org/wiki/Lactoferrin 

· https://www.fonterra.com/nz/en/NZMP+Ingredients/Our+Ingredients/Specialty/Lactoferrin 

· http://www.stuff.co.nz/business/farming/4189074/Fonterra-trials-benefits-of-lactoferrin 

· http://www.ruralnewsgroup.co.nz/dairy-news/dairy-general-news/fonterra-doubles-capacity-for-lactoferrin 

· http://www.synlait.com/products/specialty/spray-dried-lactoferrin/
· http://www.webmd.com/vitamins-supplements/ingredientmono-49-lactoferrin.aspx?activeingredientid=49&activeingredientname=lactoferrin
· http://www.healthandherbs.co.nz/health-library/immune--infections--cold--flu/lactoferrin
· http://biotechlearn.org.nz/themes/marvellous_milk/extracting_milk_proteins 
· http://www.hagukumi.ne.jp/eng/products/morinagamilk/lactoferrin/lactoferrin01.shtml 
· http://biotechlearn.org.nz/themes/marvellous_milk/ion_exchange_chromatography
·  Lactoferrin: a review
· Getting the most out of milk Question and Answer sheet

	4. Moving products to a high value differentiated position. 

· Leads to an increase in commodity price, premium price and/or sales volumes.
· Justifies the investment of time and money. 
· For New Zealand to remain competitive in the local and international markets, ‘new’ products must be continually be developed.
	· High value differentiated food products. 

· Food science is very important to the New Zealand economy.


	· Why is it important to New Zealand agribusinesses that their products have high value differentiated positions? 
	· KPMG-Agribusiness-Agenda-2015-vol1-Growing-Value[1] pg. 28 – 33 

	Incorporation of The Big Picture by bringing it altogether as a group.
	· How the composition and nutritive value of food products affect New Zealand agribusinesses.
· Apply knowledge of food chemistry to explain how food produced in primary production meet consumer and producer needs, resolve their issues and develop new markets. 
	· In groups using a large concept map, students draw their understanding of the links and ideas throughout the topic. This is supported by the scientific concepts learnt throughout the unit.

	· Paper. 

· Pens.
· White board
 

	Possible Assessment:
· AS91163 Chemistry 2.3 Demonstrate understanding of the chemistry used in the development of a current technology (3 credits) Internal.
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