Gosford High School

Agriculture 

Teaching and learning program

Stage 6

Year 12 HSC course

Rationale

Agriculture at Gosford High School provides opportunities for students to extend their knowledge, skills and appreciation for plants and animals and the food and fibre they produce. The course is relevant to the needs of students in both urban and semi-rural communities. Further, it provides a basis for which to seek employment or pursue further studies in Agriculture after completion of the HSC, e.g. Agricultural Science, Horticulture, Rural Science, Agricultural Economics etc. at Universities/TAFE Colleges throughout Australasia.
School situation
Gosford High School is a selective high school on the Central Coast of NSW with a school population of 1080 students. Agricultural production lies on the perimeter of the urban fringe. Most agriculture/horticulture is performed in intensive and semi-intensive systems. The major plant enterprises include hydroponic greenhouse lettuce, tomato and flower production, carried out in the Somersby – Kulnura – Warnervale areas. There has been a marked increase in greenhouse horticulture (including hydroponics) since 1990. The major animal enterprise is broiler production carried out in the Kulnura – Peats Ridge area. Beef cattle and Alpacas are also raised on smaller holdings in the area. The school has a teaching staff of 70, with 1–2 Agriculture teachers. A farm assistant is employed for 22 hrs 48 mins/week over 3 days.
Resources
The 3 hectare school farm provides an outstanding resource for teaching and learning, with areas designated for growing fruit, vegetable crops and pasture production for the school’s cattle, sheep and alpacas. Other animal enterprises include a new two sow piggery and a poultry (broilers and layers) production unit. In addition, a poly tunnel and a shade house are used for plant propagation. Students use these facilities to develop skills and knowledge relevant to many aspects of their agricultural studies. The positive school/community interaction also enables students to experience a wide range of activities beyond the classroom, including farm and agribusiness visits, junior judging competitions, steer preparation and showing, along with equestrian activities.
Synopsis
The HSC course incorporates the study of Plant/Animal production, a Farm product study and an Elective. There has been some adjustment to the HSC syllabus since 2009 in order to update the course and provide a fresh insight into the dynamic nature of this subject.
Table of units:
1 Plant/ Animal Production (Core)
2 Farm Product Study (Core)
3 Elective: Climate Change

Internal school-based HSC course assessment schedule
	No
	Task Name
	Type
	Value
	Timing

	1
	Farm Product Study 
	Research task
	20%
	Week 5, Term 1

	2
	Mid- Year Revision
	Content revision
	20%
	Week 9, Term 1

	3
	Elective Investigation
	Research study
	20%
	Week 10, Term 2

	4
	Trial HSC Examination
	Examination
	40%
	Week 5, Term 3
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Outcomes:

H3.1,3.2,3.3,3.4

Content:

Farm Product Study

Date:

Week 5 Term 1
	Task 2

Outcomes:

H1.1,2.1, 2.2, 4.1, 

Content: 

Mid-year exam

Date:

Week 9 Term 1
	Task 3

Outcomes:

H3.4, 4.1,5.1

Content:
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Date:
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	Task 4

Outcomes:

All

Content:

Trial HSC Examination

Date:

Week 5 Term 3

	Plant /Animal Production

50%


	
	10
	
	20

	Farm Product Study    
30%


	20
	10
	
	12

	Elective

20%


	
	
	20
	8

	Total 


	20
	20
	20
	40


Unit: Plant/Animal production (50%)

Timing: 16 weeks = 48 x 75 min. periods
Outcomes
A student:

H1.1
explains the influence of the physical, biological, social, historical and economic factors on sustainable agricultural production

H2.1
describes the inputs, processes and interactions of plant production systems

H2.2
describes the inputs, processes and interactions of animal production systems.

H4.1 
justifies and applies appropriate experimental techniques, technologies, research by methods and data presentation and analysis in relation to agricultural problems and situations.

Resources: School farm; Dynamic Agriculture textbook, Book 3; library; Land Newspaper; internet websites: e.g. NSW HSC online, BOS, TaLe; videos.
	Students learn about
	Students learn to
	Strategies and activities 
	Outcomes
	Register

	Soil, nutrients and water

· chemical and physical characteristics of soil

· the role of soil nutrient cycles in Australia agricultural systems including the nitrogen cycle and the carbon cycle
· the role of microbes and invertebrates in the decomposition of organic matter
· sources of water on a farm and water management in a farm system

Factors contributing to the degradation of soil and water

· the historical development of Australian land use practices, from Aboriginal practices to the present day

· farming practices that have contributed to soil degradation such as salination, acidification, soil structure decline, loss of soil organic matter and erosion and the effects of these on soil and water

· practices that have led to changes in water quality and availability

Sustainable resource management

· sustainable techniques to maintain and/or improve soil fertility including alternative strategies to the application of inorganic fertilizers
· the role of individual farmers, the broader community and government in reducing the harmful environmental effects of agriculture and in conserving water, protecting waterways and managing water quality

· tension between sustainability and short-term profitability in farming systems

Plant production systems

· process of growth and development in plants

· processes of respiration, photosynthesis, net assimilation rate, water and nutrient uptake on the effects of plant growth

· beneficial relationships between microbes and plants including the fixing of atmospheric nitrogen in legumes

· the role of plant hormones on plant growth and development

· pasture production systems

Constraints on plant production

· constraints imposed by environmental factors

· competition in plant communities

· complex interaction involving problem organisms (pathogenic microbe or invertebrate), the host and the environment in plant disease
Managing plant production

· managing the constraints on plant growth and development to maximise production

· the interaction of genotype, environment and management

· responsible and strategic use of chemicals

· integrated pest management (IPM)
Animal nutrition

· ruminant and monogastric digestion

· beneficial relationships between microbes and animals including the role of microbes in digestion

· the fate of energy in animal nutrition

· managing the nutritional requirements of monogastrics and ruminants in terms of their digestive physiology

Animal growth and development

· changes in the proportion of muscle, bone and fat during the life of an animal

· management practices to optimise growth and development


Animal reproduction and genetics

· the role of hormones in the regulation of animal reproduction and behaviour

· factors that limit the fertility of farm animals

· reproductive techniques

· breeding systems and their genetic basis to improve quality and production of animals

Animal pests and diseases

· animal disease

· integrated pest management (IPM)
Animal ethics and welfare 
· ethics, welfare and legal issues and requirements
Experimental analysis and research in plant/animal production

· experimental design

· the collection and analysis of data

· the role of research 
	· describe chemical characteristics of a soil including soil pH, ion exchange capacity, soil carbon and nutrient status

· describe physical characteristics of a soil including soil structure, texture, porosity and bulk density

· perform a first-hand investigation to analyse and report on the physical and chemical characteristics of a soil

· illustrate the nitrogen cycle and the carbon cycle
· research using secondary sources the importance of microbes and invertebrates in decomposition and nutrient cycling

· investigate using secondary sources the various sources of water and appropriate management of water use on farms

· describe the influence of legislation and government regulations such as licensing on the availability and use of water for agricultural purposes
· describe the impacts of historical land use practices in the development of Australian agricultural systems

· investigate using secondary sources the practices that have led to one important soil degradation problem, the outcomes of these practices on the land/water system and and current recommended procedures to alleviate the problem

· describe farming/agricultural practices that have affected water quality and quantity including fertiliser usage, the effects of stock, effluent management, chemicals, grassed waterways, riparian zones, dam construction and irrigation methods

· describe techniques used to manage soil fertility such as conservation tillage systems, maintenance of soil organic matter (or carbon), green manure crops, crop rotations, planting deep-rooted crops, organic fertilisers, inorganic fertilisers, pasture  ley phase and nutrient budgeting
· research using secondary sources programs such as Catchment Management and Landcare that involve community and government groups working together to conserve and protect soils, water, waterways and water catchments

· assess the factors involved in long-term sustainability of agricultural systems including Australian land classification/capability and whole-farm planning
· identify tensions between sustainability and short-term profitability in farming systems
· outline the phases of growth of one agricultural monocotyledon or dicotyledon used in ariculture
· describe the effect on plant growth of the processes of respiration, photosynthesis, net assimilation rate, water and nutrient uptake

· perform a first-hand investigation to determine the effect of light on plant growth

· identify root nodules on a legume and outline their significance in management of soil fertility

· outline the effects of plant hormones including auxins, gibberellins, cytokinins, ethylene and abscisic acid
· explain how plant hormones may be used to manage plant production
· identify native and introduced pasture species and describe their role in pasture production systems
· explain the significance of a diverse pasture mix

· describe how light, temperature, available moisture, oxygen/carbon dioxide ratios, wind and biotic factors affect plant growth, development and production 

· describe sources of competition in plant communities
· investigate how farmers manage plant competition through planting density and weed control strategies
· perform a first-hand investigation to determine the effects of planting density on plant growth and/or yield
· investigate using secondary sources the complex interaction between the problem organism, the host and the environment for one plant disease

· explain how farmers can manage plant production systems to overcome environmental constraints
· outline plant breeding systems and their genetic basis including selective breeding, hybridisation and genetic engineering
· explain how plant breeding is used to develop new plant varieties to improve product quality, yield and environmental adaptation
· interpret an agricultural pesticide label and relate it to safe practice and correct usage 
· define integrated pest management (IPM)
· outline IPM’s ability to the problems of pesticides and chemical resistance in target organisms
· research using secondary sources an integrated pest management program, for a plant production system
· evaluate an IPM program, naming the target organism and the plant host

· compare the similarities and differences in the physiology of  ruminant and monogastric digestion
· describe the relationship between the ruminant and rumen microbes
· construct a diagram to illustrate the energy losses associated with digestion and metabolism in animals
· design and explain a ration to meet the nutritional requirements of a selected animal for a particular stage of production
· use nutritional data to determine the suitability of animal feeds in terms of energy and protein requirements for particular production stages for one monogastric and one ruminant 

· compare the proportion of bone, muscle and fat at various stages of development and relate these to consumer needs

· evaluate management techniques available to farmers to manipulate growth and development including use of hormone growth promotants (HGPs), feed additives and genetics

· describe how hormones regulate reproduction and behaviour in animals, including testosterone, oestrogen, progesterone, prostaglandin, follicle stimulating hormone and luteinising hormone
· explain the interaction between hormones in an animal’s oestrus cycle

· identify the factors that limit fertility of farm animals including genetics, environment, pests and diseases, management and nutrition
· evaluate management techniques available to farmers to manipulate reproduction in farm animals  including artificial insemination, multiple ovulation, flushing, embryo transfer and oestrus synchronisation

· discuss the use of breeding systems in animal production systems including cross breeding and line breeding

· outline the role of objective measurement and heritability on the breeding programs of farms, using at least one specific industry program as an example

· investigate the complex interaction between the problem organism, the host and the environment for one animal disease

· research using secondary sources an IPM program for an animal production system

· evaluate an IPM program, naming the target organism and the animal host

· illustrate how knowledge and understanding of animals’ physical and behavioural characteristics can assist in the management of a particular animal species
· discuss the factors that should be considered when carrying out a particular husbandry practice to reduce the negative welfare impacts to the animal such as use of appropriate equipment, skill of the operator, timing of the animal practice, management of the animals after completion of practice
· discuss one ethical issue relevant to an animal production system such as mulesing, live export, battery egg production, use of farrowing crates
· investigate animal welfare legislation for a specific farm animal and discuss the implications of the legislation for the relevant production system

· design and conduct a simple plant or animal trial using appropriate methodology
· outline the role of a control, randomisation, replication and standardisation of conditions in a simple plant or animal trial
· analyse and interpret agricultural data by calculating a mean, a measure of variability, (standard deviation), and a test of significance such as Standard Error

· present the data in an appropriate form
· propose recommendations based on the interpretation of the results of agricultural experiments
· outline the impact of research on agricultural production systems
	· Define and differentiate between physical and chemical characteristics of soil. Physical – texture, structure, porosity, bulk density. Chemical – pH, CEC, soil carbon, nutrient status.

· Using a local soil carry mechanical analysis, pH test, porosity, bulk density test. Write these tests up in report form.

· Examine soils of different structures and draw diagrams to show features of each.

· describe the role of organic matter in soil

· Define and list examples of organic and inorganic fertilisers, discuss application techniques and impacts on soil, plants and water. 

· Construct a table to show advantages and disadvantages of organic / inorganic fertilisers.

· Examine samples of each type of fertiliser, listing nutrients in each and uses.

· Draw N and C cycles – discuss importance to agricultural production/ soil fertility/ sustainability with reference to characteristics of Australian soils.

· Summarise articles on a local catchment or regional river, e.g. Wyong Creek catchment.
· Prepare a report on the role of microbes and invertebrates in decomposition and nutrient recycling.
· List the various sources of water on farms.
· Summarise the management of one particular farm water source.
· Research current legislation relating to the use of water on farms.
· Investigate the influence of legislation and govt regulations on the management of water on a particular farm. 

· Use a variety of resources to research past and present land use, e.g. internet, video, texts, newspaper articles.
· Summarise this information into a table showing significant land use practices and impacts.
· Identify practices that lead to soil/water degradation. 

· design a cause and effects table and summarise this information into a table

· Watch soil degradation video and make notes on soil degradation problems. 
· Review the effects of different tillage methods used with an important broadacre crop. 

· Collect brochures from machinery retailers on types of machinery and tillage implements. 

· Compare and evaluate traditional and zero till methods and impacts on soil and sustainability.

· Impacts of farming on broader ecosystems, examples of externalities – pesticide drift (meat contamination, clearing trees ( increased turbidity in streams, eutrophication, rising water tables etc. 

· Discuss impacts of Native Veg Conservation Act – on farms, biodiversity and sustainability.

· List practises that result in land/water degradation – consider long term costs of degradation on farm productivity/profitability. 
· Propose alternative strategies that reduce degradation but assist farm productivity and profitability, e.g. fencing off swampy areas to establish a wetland to enhance biodiversity, destocking areas with gully erosion, exploring other income earning opportunities. Fencing risk areas – river banks. Water troughs.

· Investigate organisations such as CM and Landcare to determine the broad roles of farmers, communities and government in reducing the harmful effects of agriculture.
· Study and evaluate a particular CM or Landcare project and present a report noting long term sustainability, land capability and whole farm planning for conserving water, protecting waterways and managing water quality.
· Construct a table to summarise the positives and negatives of undertaking sustainable practices
· Explain why this tension exists between understanding the value of production and the adoption of sustainable techniques.
· Select a crop to grow and manage through production cycle, documenting the phases of its growth, digitally, preserving specimens or by drawing botanical diagrams.
· Outline the processes of photosynthesis, respiration, NAR and uptake of water and nutrients.
· Describe factors that influence these processes and subsequent effect on plant production.
· Read and makes notes on each phase, its requirements and effects on plant production.

· Identify factors that limit efficiency of growth at each phase.
· Carry out an investigation into effect of light on the growth to a plant.
· Plan and write procedure for a simple experiment to test effect of light – e.g. potted oats grown in different light intensities (full sun, partial shade, complete shade). Test leaves for starch.
· Review N cycle, observe nodules on roots of a legume plant and draw botanical diagrams of legumes, showing key features, draw diagrams to represent pathways for exchange of nitrogen between atmosphere, soil and plants.

· Describe processes and role of micro-organisms in nitrogen fixation, nitrification and denitrification and other related soil processes, construct basic diagrams/flow charts to summarise processes.
· Construct a table to outline the effect of each plant hormone.
· For each hormone select a commercial application and explain its role in manipulation of production.
· Collect, preserve and identify 5 native and 5 introduced pasture plants – discuss features, advantages/ disadvantages of each, draw botanical diagrams of these species.

· Construct a table summarising advantages and disadvantages of native vs introduced pastures.
· Evaluate the role of native pastures in pasture production

· Examine graphs of various pasture types and their growth patterns.
· Explain the need for using a mix of pasture species to match animal nutrition over a production cycle.
· Assess methods of maintaining nutritional value of pastures, e.g. time control grazing.
· Design experiments to show effect of light/ CO2 exclusion on photosynthesis. Test leaves for starch.
· Define and give examples of biotic and abiotic factors that limit production.

· Using a jigsaw technique, divide class into groups. Each group is responsible for one effect, i.e. light, temp., available moisture, oxygen/carbon dioxide ratios, wind and biotic factors, and must describe the feature, state effect on growth and production and describe techniques that manipulate the influence of the factor. Each group provides report to other class members.

· Define sources of plant interference, i.e. competition, allelopathy, acting alternate hosts, modifying the micro climate.
· Conduct a trial on plant density measuring both vegetative and reproductive outcomes (using 2 different species) and analyse results obtained.
· Define the term ‘weed’.
· Investigate three common weeds of the area and describe variety of control methods including physical, chemical and biological.
· Draw and explain the disease triangle, noting interactions between the host, pathogen/pest and environment.

· Define terms relevant to disease – eg pathogen, host, immunity, resistance. 

· Describe the disease triangle – interaction between pathogen, host and environment for one disease eg 

· Research one plant disease – prepare report describing causative agent, transfer, symptoms, effects and control/prevention of disease, examine methods used by farmers to manage environmental constraints on plant production

· Research the breeding of plant variety, understanding the genetic basis, e.g. hybrid maize.
· Research methods used in plant breeding – e.g. hybrids, tissue culture, genetic engineering. 

· Present an oral report explaining application, benefits, disadvantages of one technique and one resultant species development.

· Read and interpret an agricultural pesticide label, noting safety instructions for use.

· An in class research assignment – IPM case study for a plant pest/disease. Research a program naming the host, target organism, describe the control methods employed, evaluate success of the program (including ability to decrease problems associated with chemical use).

· Observe and draw digestive systems of a monogastric and ruminant animal.

· Label parts and explain their functions 

· Compare similarities and differences using tables.
· Describe process of digestion in ruminants and monogastric animals using flow diagrams.
· Define terms used in relation to feed energy – draw diagrams to represent fate and use of food nutrients

· Interpret labels on feed bags - discuss nutritional requirements in relation to type, age, sex, reproductive status of animal for one monogastric and one ruminant animal.

· Formulate and justify an animal ration for a named ruminant and named monogastric animal.
· Monitor growth, calculate FCR, carry out carcase appraisal. 
· Present a written report using tables, graphs and diagrams.

· Review basics of growth and development and factors influencing growth and development.
· Measure leg length and height of lambs of different ages (e.g. newborn, 3 months, 6 months, mature).
· Note differences and describe in terms of changes in relative proportions of muscle, bone and fat.
· Collate images of young animals as they grow and develop (each image should include a scale reference point).
· Interpret graphs of changes on % muscle, bone, fat 

· Discuss in relation to age, breed, sex, market suitability of animal.

· Practical dissections of lamb, mutton and hogget chops to compare muscle, bone and fat development.
· Discuss management of a particular meat animal to manipulate growth and development to meet consumer requirements. 
· Identify and evaluate techniques used to manipulate growth and development, include HGPs, crossbreeding, cryptorchiding, genetic selection, flushing and feed additives.

· Reproductive anatomy and physiology.
· List male and female reproductive hormones and explain their function/effect.
· Construct a table listing male and female hormones, site of production, effect on animal reproduction and behaviour.
· Construct diagrams showing the interactions/relationships/feedback mechanisms between the hormones.
· Invite vet to speak on/demonstrate PRID and other techniques/chemicals used to manipulate reproduction.
· Discuss the effects of climatic factors, nutrition, breed, disease, stress and management on the fertility of farm animals.

· Construct a table to summarise the effects of these factors.
· Identify and describe the techniques available to farmers to manipulate reproduction, including artificial insemination, multiple ovulation, flushing, embryo transfer and oestrus synchronisation. Discuss the advantages and disadvantages of each technique, noting when each technique would be most appropriately used.

Animal breeding
· Define heritability – discuss characteristics influenced/not influenced by the environment.
· Discuss characteristics determined by single and multi- gene inheritance and relate to heritability.
· Clarify meaning of high and low heritability and give examples of such traits – relate this to rate of genetic progress,  find clear examples for a particular animal industry e.g. milk yield and fat content of milk; marbling and growth rates in cattle.
· Define terms – pure breeding, line breeding, crossbreeding. 
· Discuss examples, purpose, advantages/ disadvantages of each plan.
· Identify objective measurement used in animal production e.g. weight gain, fibre diameter, egg counts, litres of milk. 

· List types of objective measurements relevant to animal reproduction, e.g. scrotal diameter, sperm counts, EBVs.

· Research the use of Breedplan.
· Identify subjective measurements used in animal production, e.g. wool classes, visual appraisal (muscle scores), cow’s udder.
Disease

· Review from earlier work, terms relevant to disease – e.g. pathogen, host, immunity, vaccine, resistance. 

· Describe and give examples of diseases.
· Describe the disease triangle – interaction between pathogen, host and environment for one disease eg liver fluke in sheep. 

· Research one animal disease – prepare report describing causative agent, transfer, symptoms, effects and control/prevention of disease, assess the effectiveness of the IPM program in the control of the named disease.
· For a selected animal species, identify two physical and two behavioural characteristics that by having the knowledge of can assist in improved management of the animal, e.g. panoramic vision of cattle, lack of depth of vision, flight zones, herd instinct.
· For a selected husbandry practice, list the factors that can be managed to reduce the stress placed upon the animal, e.g. lamb marking. Discuss how these factors can be altered to reduce stress and improve animal welfare.
· Select an issue, e.g. mulesing of sheep, feedlotting cattle, use of HGPs, intensive piggeries and the use of farrowing crates, battery hens and egg production, and prepare an exposition on the issue.
· Research the animal welfare legislation for a particular production system and list the positive and negative effects of this legislation, e.g. regulations for egg production.
www.schools.nsw.edu.au/animalsinschools
· Design and conduct an experiment, e.g. different diet with broilers under advice from industry. Mindful of animal welfare issues and Departmental guidelines.
· Apply replication, randomisation, standardisation and final analysis to explain results and draw a valid conclusion – significant difference.
· Using a data set, e.g. wool histograms, crop trial from a magazine etc.
· Calculate mean, standard deviation, and perform a test of significance. 
· Explain significance of results and make recommendations to farmers.

· Research and discuss results and impacts of agricultural experiments and research – e.g. crop variety/fertiliser trials, BT cotton, cloning sheep, genetically modified organisms/ foods.
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Unit: Farm product study (30%)

Timing: 10 weeks = 30 x 75 min periods
Outcomes
A student:

H3.1
assesses the general business principles and decision-making processes involved in sustainable farm management and marketing of farm products
H3.2
critically assesses the marketing of a plant OR animal product

H3.3
critically examines the technologies and technological innovations employed in the production and marketing of agricultural products

H3.4
evaluates the management of the processes in agricultural systems.

Resources: Videos on marketing; computers with internet access; Land newspaper or other market reports; contact with producers, processors; tertiary institution contacts: UWS, CSU; NSW HSC online; resource centres – major report on product.

	Students learn about
	Students learn to
	Strategies and activities
	Outcomes
	Register

	The farm as a business

· the place of the farm in the wider agribusiness sector

Decision-making processes and management strategies

· factors of quality and quantity that influence decision making

· the impact of financial pressures on farmers
Agricultural technology

· the impact scientific research and associated technology has had on agricultural production and marketing

Marketing

· marketing strategies

Marketing of a specific farm product
· the marketing chain for a product

· government influence on production and marketing

· quantity and quality criteria for a product
· the importance of product specification in the marketing of the product
· problems that may occur in meeting market specifications of a product and methods used to meet requirements
· processing raw agricultural commodities

· the nature and potential for value adding to a product
· the role of advertising and promotion in the marketing of the product
· supply of and demand for the product

	· outline the importance of farms in the wider agribusiness sector of the Australian economy

· describe a wide variety of farm business structures from the family farm to the corporate enterprise

· assess farm production systems based on measurements of quality and quantity
· outline the financial pressures that may impact on farmers including the irregular nature of income, high expenditure on inputs, the dynamic nature of markets and interest rates and risk management
· use techniques to analyse the financial situation of a farm enterprise including calculating a gross margin and return to capital
· outline the importance of ongoing research related to agricultural industries

· describe recent technologies and their impact on agricultural production and/or marketing

· discuss strategies available to farmers to market farm products such as vertical integration, contract selling, direct marketing, cooperatives and marketing boards

· determine the marketing chain for the product

· explain various marketing options for the product
· outline government influence on the production and marketing of the product such as legislation, regulations, codes of practice, low cost loans, tax incentives 
· assess the quantity and quality of the product

· analyse market specifications for the product

· evaluate the management strategies used to assess market specifications
· schedule the timing of operations in a production cycle to

· meet market specs

· analyse marketing information such as sales report for the product
· construct a flow chart of steps involved in processing the raw commodity into its various forms

· evaluate ways in which the product can be value added

· outline strategies for advertising and promotion of the product

· assess a current advertising campaign for the product

· describe factors affecting the supply and demand for the product

· interpret supply and demand information for a product
	· Review farm case study. Identify links between farm, agribusinesses, service industries, vet services, retailers etc within town – design a flow chart for a poultry/broiler enterprise. Where practical outline the local market chain and the processes involved in actually presenting the product to the market.

Feedback

· What feedback is and how the farmer or processor gets such information. Quality of the information for basing decisions.

· Discuss management options for improving quality of product 

· Use internet to access information on product consumption and outlets.

· Graph trends over the last 10 years.
· Compare trends with other ‘competitive’ products,  e.g. butter/margarine; beef/chicken; wool/cotton/polyester; milk/soy etc.

· Discuss changes in consumer tastes and preferences and reasons for them.

· Discuss the effects of:

· payment on an annual commodity sale

· costs of inputs

· uncertainty in prices received

· climatic variations.
· Discuss changes in supply and demand for the product – domestic and export. Suggest ways farmers can respond to changes/reduce risk.
· From market reports – analyse price variations over time. Inputs, outputs, farm income.
· Using current prices/costs or information from farm case study –construct a gross margin for a relevant farm enterprise.
· Calculate return on capital for a production system.
Technology

· Discuss role of new technologies in dealing with production and marketing in general, e.g. quality control, hygiene, storage, transport, communication, advertising, breeding.

· Identify and describe two recent technologies that impact on the production and/or marketing of the selected product.
· Describe the impacts of scientific research on production and marketing of the selected product.
· Identify three different strategies that are available to farmers to market their products.
· List the advantages and disadvantages of each of the marketing strategies.
· Regulations.

· Control Boards or other form of Government management/ influence /control.

· Discuss implications for product safety/quality and export markets.
· Where practical outline the local market chain for broilers, and the processes involved in actually presenting the product to the market.

· Discuss options for selling the product and also marketing methods used for other products to show full range of marketing options.

· Review methods used by farmer (farm case study) for selling the product.

· Discuss advantages/disadvantages of each method.

· Research regulations that impact on marketing of selected product.

· Control Boards or other form of Government management / influence / control.
· Discuss implications for product safety/quality and export markets
· Assess the effectiveness of quality control measures used in the selected product.
· Discuss impacts of climate, nutrition, pests, diseases and management on the production and strategies used to ensure product meets market specifications – for each limiting factor.
Beyond the Farm Gate
· Obtain different cuts of beef from a butcher. Discuss the visual (subjective) quality indicators. Predict and rank eating quality of each cut. Cook and then taste each cut. Compare eating quality with predictions.

· Write a report on your findings in the taste/quality assessment.

· List factors that determine the quality of beef and their relative importance.

· Compare quality criteria used for export and local beef trade.

· Discuss standards, methods and technologies used to assess quality.

· Identify product specifications required for export and local trade. Relate specifications to quality and consumer requirements. 
· Discuss the possible role of government intervention in quality control for other purposes.
Beef processing and marketing
· If possible visit an abattoir and observe the processes involved.

· Draw flow diagram of processing steps.

· Identify the different level/type of processing required by different retail outlets/markets.

· Visit supermarket/butcher to observe presentation and advertising used at the point of sale.

· Describe other forms of advertising for beef. Interpret message, target consumers, effectiveness.

· Cryovac process - observe, view presentation, range of cuts, mixes, food preparation for cooking. List methods/presentation and reasons for value adding.
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Assessment task 1
Formal assessment: Farm product study report (20%) - Due Week 5 Term 1 

Students will be given a choice which must be based on a major product. This will be done at the beginning of the HSC course. Students will then be encouraged to allocate time to access resources and information from a wide range of sources. They should compile a ‘folder’ of information over time in preparation for a written report to be submitted. The product must have both domestic and export market outlets. Students will submit a proposal prior to the choice being approved. This will be an outline of how the choice can satisfy the outcomes and will be approved based on the school’s experience, access to resources and the perceived ability to fulfil the stated outcomes and likely examination question types.

The completed report will be due mid February. The written report will be followed by a verbal/visual presentation to the class.

Students have a clear responsibility to develop research skills, negotiation skills and a preparedness to work outside simple school resources. The view presented must be wider than just local or NSW.
Assessment task 2

Formal task includes:

· End of unit exam

· Revision of all mandatory content to date

Unit: Climate challenge (20%)

Timing: 7 weeks = 20 x 75 min periods

Outcomes
A student:

H3.1
evaluates the management of the processes in agricultural systems
H4.1
uses appropriate experimental techniques, technologies, research methods and data presentation and analysis in relation to agricultural problems and situations

H5.1
evaluates the impact of innovation, ethics and current issues on Australian agricultural systems.
Resources: Gosford Horticultural Research Station (NSWDPI); internet web sites; Tocal library; texts: Dynamic Agriculture Book 3, Senior Australian Agriculture; School farm; weather station; Bureau of Meteorology; The Land newspaper; various NSW DPI brochures on climate change.
	Students learn about
	Students learn to
	Strategies and activities
	Outcomes
	Register

	Innovation, ethics and current issues

· Australia’s variable climate

· causes of climate variability

· changes in climate that may be attributed to human activity

Managing processes in agricultural systems

· managing resources
· management techniques available to the farmer to minimise risk and maximise opportunities from climate variability

Research methodology and presentation of research

· Research into climate variability


	examine using secondary sources the climates of the local area and of a contrasting region in Australia

calculate mean and standard deviation of rainfall and maximum and minimum temperature over the past 30 years for the local area and for a contrasting region in Australia 
analyse data to determine the frequency of wet, normal and dry years, hot, normal and cool years for the local area and for a contrasting region in Australia 

explain the implications of climate variability for agricultural production

compare the variability of climate in different geographical regions in Australia

extrapolate from climate variability data to determine the effects of climate change on production
investigate research evidence in relation to long-term climate variation such as ice cores and tree growth rings
outline the effects sea surface temperature and the Southern Oscillation Index (SOI) have on climate in Australia

describe the processes causing the climate events of La Niña and El Niño
analyse the variations in crop yields in Australia with changes in SOI
identify carbon dioxide, methane and nitrous oxides as the three main greenhouse gases 

explain how vegetation changes and land clearing can affect local climate

identify the sources of greenhouse gas emissions

explain the contribution of nitrogen fertiliser and intensive ruminant production to greenhouse gas production
recognise the effect of greenhouse gases on atmospheric temperature and climate change
describe methods used to store and trade water resources 

analyse issues related to water storage and trading such as river flows, aquifer depletion and enterprise change

identify methods which can be used in agricultural systems to reduce the concentration of greenhouse gases in the atmosphere

describe methods farmers can use to reduce methane emissions from ruminant livestock
outline methods used to sequester carbon in agricultural soils
evaluate a range of management options available to the farmer to manage climate variability in plant and/or animal production such as:

Plant production

· plant breeding

· improved irrigation practices

· timing of planting

· soil moisture conservation

· extended fallows

· retaining residues

· moisture monitoring

· crop density

and/or

Animal production

· grazing strategies

· stocking rates

· shelter or shade areas

· fodder conservation

· new varieties/breeds

· enterprise changes
· financial analysis such as gross margins
analyse a research study of climate variability or management strategies related to climate variability in terms of:

· design of the study

· methodology of the study

· collection of data for the study

· presentation of data

· analysis of the data

· conclusions and recommendations
· explain the need for research in climate variability or management strategies for climate variability
	Source past rainfall records of the Gosford area, or better still, use those archived at the school farm for the exercise of examining rainfall patterns.
· Tabulate results, and calculate mean and standard deviation for the past 30 years. 

· Compare this with a contrasting region eg s-w corner of Western Australia.
· Do likewise for temperatures, using average monthly figures.
· Place information on a spreadsheet. Graph the information.

· Identify above average wet years, dry spells/droughts and the number of average years in terms of rainfall. Is your area of investigation a ‘safe’ area for agricultural production or ‘marginal’? 
· Explain the implications of your findings. 

· Can you suggest any solutions for the farmers of these areas? Work in groups of 3 to provide possible solutions. Discuss on a whole class basis before recording any possible solutions.
· Identify the various climate zones within Australia. Make a list of the major agricultural enterprises that each climatic zone supports.

· Discuss if you think these areas will be likely to be producing these products in 2050 under the current production methods. List your reasons for why or why not.

· What information can scientists derive from ice cores and tree growth rings? Describe how this may assist farmers in deciding what they will grow in their climatic zone.

· Investigate information relating to sea surface temperature, SOI, El Nino and La Nina. How do the sea temperatures of the Pacific Ocean link in with these climatic events? 
· Define the terms: SOI, SST (sea surface temp.), El Nino, La Nina.
· Analyse the relationship between these events and climatic patterns in Australia. Are they always accurate? Why may this be the case?

· Investigate whether or not any link exists between the crop yields and the Southern Oscillation Index. Explain.
· Name 3 (min) green house gases and identify the source of these. List them in order of danger to the environment. Why is this so?
· Research the federal government’s legislation on vegetation clearing in Australia. Debate the pros and cons of such legislation in class. 
· Determine by investigative research, approximately what % of greenhouse gas emissions in Australia are thought to be derived from both nitrogenous fertilizers and methane from ruminant digestion. 

· Discuss how farmers could manage to reduce this emission (hint – breeding of Blue-E cattle).
· What is the Greenhouse Effect? How is it adding to global warming? What are the possible long term effects to Australian agriculture? Another good debate topic.

· Research information on water storage and water trading as it applies to the Central Coast of NSW. Here in Gosford, we have been on water restrictions since 2006

· Investigate: 
1 the major water storage facilities on the Central Coast

2 the joint Wyong-Gosford water trading arrangement with the Hunter Valley

3 water use (rural, urban)
4 aquifer depletion and the increase in bottled water from the Somersby plateau

5 the transition from field production of vegetables and flowers to greenhouse production / hydroponics.
· Outline what is meant by the term carbon sequestration. How might this apply to Australian farmers, if it does at all.

· List possible methods farmers can enlist to manage climate variability in the following plant/animal operations. Evaluate the practicality, benefit or harm to the environment and whether or not these options would be profitable to the farmer – short term or long term: see list of plant and animal production activities in ‘students learn to’ column.

Research study and methodology
· Select a research study of climate variability or relating to management strategies related to climate variability and analyse. Analysis should examine:

1 Design and readability/accessibility of the study

2 Suitability and execution of methodology to achieve aim of research

3 Collection of data – effectiveness and thoroughness

4 Presentation of data – clarity and suitability

5 Analysis of data – suitability and usefulness of results

6 Conclusion/recommendations – applications and usefulness, benefits to farmers/ag industries, issues for accepting and/or adopting outcomes of research

7 Future directions for research

8 Ethical considerations in completing the research, adequacy, if not what additional considerations or actions should have been taken.


	H5.1

H3.4

H4.1
	


Assessment task 3
Formal assessment: Elective investigation (20%) – Due Week 10 Term 2

Assessment task 4
Formal assessment: Trial HSC Examination (40%) – Due Week 5 Term 3
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