Agribusiness:  Demonstrate understanding of soil formation and its effects on mineral availability scheme.

Duration: 8 weeks
	Essence statement:
	The Waikato Region is an important agribusiness region.  66% of the land use is in pastoral farming or exotic forestry.  How we utilise the land depends on the landforms and their underlying rocks and soils. Using scientific knowledge and skills to make informed decisions that enhance and sustain soils for any primary production.

	Big Picture: 


	Soils are the basis of the primary industry. Soils provide a foundation for plant growth and support primary production. Producers need to manage soil as a sustainable resource for present and future primary production.

The following are important ideas within the Big Picture:

· Apply soil formation knowledge and concepts to the primary industry.

· Apply knowledge of soil chemistry to explain soil formation and how the type of soil and its makeup effects the mineral availability and the impact this has on primary production to meet producer needs, resolve their issues and develop new technologies. 

	Principles:


	Coherence: Creating links between knowledge and skills gained within the soil science unit and the Agribusiness industry.

Future Focus: Sustainability and soil conservation management decisions that allow producers to enhance and sustain soils for primary production.

	Values: 


	Ecological sustainability, which includes care for the environment.

Community and participation for the common good.

	Key Competencies: 


	Thinking: Make sense of information, develop understanding, make decisions, and reflect on learning.
Using language, symbols, and text: To access and communicate information and to communicate this information with others.

	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. 

	· Chemistry:

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. 

	· Chemistry:

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.

	· Planet Earth and Beyond: 
Earth systems and interacting systems.
	Develop an in-depth understanding of the interrelationship between human activities and the geosphere, hydrosphere, atmosphere and biosphere over time. 

	· Living World: 

Life processes, ecology and evolution 
	· Understand the relationship between organisms and their environment.

· Explore the diverse ways in which animals and plants carry out life processes.

	Agricultural and Horticultural Science Curriculum Level 8:

	· Contextual Strand: Life Processes  
	Learning Objective 2: Examine how soil formation and chemistry principles are applied to soil management practices used in primary production. 

	· Contextual Strand: Sustainability 
	Learning Objective 3: Examine the impact of primary production soil management practices on the environment.

	· Contextual Strand: Profitability
	Learning Objective 4: Examine a range of soil factors that influence the profitability of primary production in New Zealand.


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

	What’s The Big Picture?
The Waikato Region is an important agribusiness region.  66% of the land use is in pastoral farming or exotic forestry.  How we utilise the land depends on the landforms and their underlying rocks and soils.
	· The importance of soils on agribusiness. 
	Possible brainstorming ideas may include.

· How does the understanding of soil formation affect the primary industry?

· How does the knowledge of soil chemistry explain soil formation?

· How is soil chemistry used in primary production to meet producer needs, resolve their issues and develop new technologies?
	· Poster paper.

· Pens.

· http://soils4teachers.org/role-of-soils 

	Earths Internal Structure
· Three distinct layers: the crust, mantle, and core. 
	· The Earth is made up of three distinct layers: the crust, mantle, and core. 
	· Complete Earths Internal Structure w/s. 
· Make a model of the earth internal structure. 


	· Earths Internal Structure w/s 
· Models of the Earth activity. 
· Geological processes in NZ ppt

	Plate tectonics 

· Convection currents

	· The theory of plate tectonics.
· How plates are moving

· Convection currents

· Towards, under, past each other
· Two tectonic plates that are meeting at the NZ boundary and discuss the impact it has had on NZ’s geology (subduction, mountain building etc.).

· New Zealand’s unique situation

· NI and bottom of SI subduction.

· Middle SI convergence
	· Complete plate tectonics - birth of a theory - lesson 1 and plate tectonics - evolution of a theory - lesson 2.
· Complete Plate tectonics w/s. 

· Do the Plate Tectonics PhET w/s

· Watch Plate Tectonics DVD. 

· Read Plate Tectonics in NZ w/s

· Complete the plate tectonic puzzle. 

· Earthquakes past and future activity sheet 

· Go through Effects of Plate Tectonics in New Zealand ppt 

· Do New Zealand plate boundary models activity. 

· Use Surface Feature PPT
· Do Kahoot – Tectonic Plates
	· Plate tectonics - birth of a theory - lesson 1
· Plate tectonics - Birth of a theory (Wegener cartoon pictures)
· Plate tectonics - evolution of a theory - lesson 2
· Plate tectonics w/s.

· Plate Tectonics PhET w/s 

· Plate Tectonics DVD

· Plate Tectonics in NZ w/s

· Historical overview of the work of Wegener.

· http://sciencelearn.org.nz/Science-Stories/On-Shaky-Ground/Tectonic-jigsaw-puzzles 
· Effects of Plate Tectonics in NZ ppt
· NZ plate boundary models activity. 

· Plate tectonics for extreme events.
· Geological processes in NZ ppt
· Kahoot – Tectonic Plates

	Earthquakes 
	· Earthquakes 
	· Complete seismology – research field template.

· Do Shaky New Zealand activity.

· Do Earthquakes past and future activity sheet
	· Geological processes in NZ ppt
· Seismology – research field template.

· Earthquakes past and future activity sheet

· Shaky New Zealand activity.

	Volcanoes

· Identify the three types of volcanoes and give NZ examples.

· Caldera – Taupo (main), Rotorua, Mangakino (secondary)

· Shield – Rangitoto

· Stratovolcano (composite) – Pirongia (main), Ruapehu, Taranaki (secondary)

· Other volcanoes – Hotspots (Auckland Volcanic Field – 1 Tree Hill, Mt Eden, Hawaii Islands)

· Describe each volcanoes features and formation.

· Shape

· Magma chemical composition and viscosity.
	· Volcanoes/volcanic features
	· Use Surface Feature PPT
· Complete Vulcanology research field template.

· Do the Volcano Hunt activity. 

	· Vulcanology research field template.

· Geological processes in NZ ppt
· Volcano Hunt activity 
· Supervolcano on Yellowstone National Park https://www.youtube.com/watch?v=G1pa6afh8o4

	The Formation of Rocks. 

· The rock cycle.
· Types of rocks

· Igneous

· Metamorphic

· Sedimentary 

· Mountain building 
· Faulting

· Folding 
	· The rock cycle. 

· The types of rocks.

· Folding and faulting

· Alpine fault 

· Land moving causing earthquake (Canterbury EQ)

· Mountain building

· S. Alps – convergence of two plates.

· Erosion of S. Alps – comparison in size with Himalayas. 
	· Complete the Rock Cycle and mountain building w/s.

· Do Rock Cycle w/s. 

· Show examples of the different types of rocks. 

· Do rock strata and geological events w/s 

· Do Igneous Rock w/s 

· Do Sedimentary Rocks w/s. 

· Do Metamorphic Rock w/s.

· Identify rock using the Rock Key. 

· Watch the Rock Cycle DVD. 

· Do the Rock Cycle puzzle (see surface area folder) 

· Play dough activity to show faults.

· Use Mars bars to show faults  
	· Rock cycle w/s 

· Mountain building w/s.

· Rock kits

· Rock Cycle DVD

· Rock Cycle puzzle

· Geological processes in NZ ppt
· Play dough activity.

· Mars bars

· https://www.youtube.com/watch?v=G1pa6afh8o4
· Rock Key 

· Rock Cycle w/s 

· Igneous Rock w/s
· Sedimentary Rocks w/s 

· Metamorphic Rock w/s 

· Rock strata and geological events w/s 

	Soil Formation  
· Over very long time.
· Result of breakdown of rock and mineral material by weathering through
· Physical / Mechanical (wind, water, erosion, temperature variation)
· Chemical (carbonisation, hydration, oxidation) and 

· Biological (plants and animals) processes. 
· Minerals.

· Primary minerals e.g., quartz, feldspars, pyroxenes, mica, and apatite. 
· Secondary minerals e.g., sand and clay. 
· Erosion transport agents e.g., gravity, rain, streams & rivers, sea, ice, and wind. 
	· How soils develop.
· The breakdown of rocks to form soils. 
· Types of weathering. 

· Erosion. 
	· Watch Soil formation video from http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Science-Ideas-and-Concepts/Soil-formation
· Go through Weathering PPT
· Complete weathering and erosion w/s 

· Show soil pattern development on hillsides sheet.

· Show summary of soil formation sheet. 

· How is soil made? w/s 

· Read pages 208 – 210 of DA.
· Do questions pg. 10. 

· What agents cause erosion? w/s. 
	·  Weathering and erosion w/s.
· Y12 Weathering ppt 

· Geological processes in NZ ppt
· Soil pattern development on hillsides sheet.

· Summary of soil formation sheet.

· Dynamic Agriculture (DA) Year 11-12.
· How is soil made? w/s 

· What agents cause erosion? w/s.
· http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Science-Ideas-and-Concepts/Soil-formation 

	Waikato Region. 

· Four distinct topographical areas. 
· Taupo Volcanic Zone

· Waikato Lowlands and Hauraki Plains

· Western and Central Hill Country

· Eastern Ranges. 

Lake Taupo

· Identify lake Taupo as a caldera volcano

· Formation of a caldera (recap)

· Explain the eruption that has caused the lake to form as it is seen today.

· Oruanui eruption, 26 500 y.a. 

· Evidence of the eruption

· Explain the effect/impact the Taupo eruption had on the surrounding area.

· Historical and current
	· Land use reflects the landform and its geology and soils. 
· The geology of the Waikato Region. 

· Volcanic soils of the central North Island. 
	· Do AS91189 Earth and Space Science 2.3 Investigate geological processes in a New Zealand locality (4 credits) Internal.
	· https://en.wikipedia.org/wiki/Geology_of_the_Waikato-King_Country_Region 

· http://www.waikatoregion.govt.nz/Environment/Natural-resources/Land-and-soil/Land-use-in-the-Waikato/Regional-Land-and-Soil-Issues/ 

· Geological processes in NZ ppt


PART TWO:  If doing continuing on from PART ONE do not do the grey sections. 
	Depth of coverage.
	Specific Learning Outcomes
Students understand:
	Learning Activities.
	Resources.

	What’s The Big Picture?

The Waikato Region is an important agribusiness region.  66% of the land use is in pastoral farming or exotic forestry.  How we utilise the land depends on the landforms and their underlying rocks and soils.
	· The importance of soils on agribusiness. 
	Possible brainstorming ideas may include.

· How does the understanding of soil formation affect the primary industry?

· How does the knowledge of soil chemistry explain soil formation?

· How is soil chemistry used in primary production to meet producer needs, resolve their issues and develop new technologies?
	· Poster paper.

· Pens.

· http://soils4teachers.org/role-of-soils 

	Soil Formation  

· Over very long time.
· Result of breakdown of rock and mineral material by weathering through
· Physical / Mechanical (wind, water, erosion, temperature variation)

· Chemical (carbonisation, hydration, oxidation) and 

· Biological (plants and animals) processes. 

· Minerals.

· Primary minerals e.g. quartz, feldspars, pyroxenes, mica, and apatite. 

· Secondary minerals e.g. sand and clay. 

· Erosion transport agents e.g. gravity, rain, streams & rivers, sea, ice, and wind. 
	· How soils develop.

· The breakdown of rocks to form soils. 

· Types of weathering. 

· Erosion. 
	· Use Soil Characteristics PPT up to pg. 22 to cover the basics of PART ONE or use it as a recap.   

· Go through Weathering PPT

· Complete weathering and erosion w/s 

· Show soil pattern development on hillsides sheet.

· Show summary of soil formation sheet. 

· How is soil made? w/s 

· Read pages 208 – 210 of DA.

· Do questions pg. 10. 

· What agents cause erosion? w/s. 
	·  Weathering and erosion w/s.

· Y12 Weathering PPT 

· Geological processes in NZ PPT
· Soil pattern development on hillsides sheet.

· Summary of soil formation sheet.

· Dynamic Agriculture (DA) Year 11-12.

· How is soil made? w/s 

· What agents cause erosion? w/s.

· Soil Characteristics PPT 

	Soil 

· Soil profile – the vertical organisation of soil

· Layers and horizons (litter layer, topsoil, subsoil, parent material)

· Formation of soil profile (time, topography, climate, parent material, vegetation) 
	· What is a soil profile? 
	· Soil profile case study w/s 

· Collect soils from around the school (Activity 1 of Soil Assignment).

· Dig a soil profile and fill out sheet (Activity 2 of Soil Assignment).

· Soil profile: Comprehension exercise. 

· Do word game. 

· Soil Characteristics PPT pg. 28-36.

· Homework using student workbook. 

· How is soil formed?
	· Soil profile case study w/s 

· Soil and soil improvement studies booklet.

· Soil profile sheet (Activity 2 of Soil Assignment).

· Soil profile: Comprehension exercise.

· Do word game.

· Soil Characteristics PPT
· Student workbook. 
· http://nzsoils.org.nz/Topic-Basics_Of_Soils/Horizons/ 
· http://nzsoils.org.nz/Topic-Basics_Of_Soils/Soil_Formation/ 

	· Land Capability. 
	· What are land capability classes? 
	· Use Soil Characteristics PPT pg. 37- 50.
	· Soil Characteristics PPT

	· Three components

· Solids – the mineral (sand, silt and clay) and organic

· Liquids – soil solution

· Gases – the soil air. 
	· The effects these components have on soil chemistry and temperature. 
	· Read pages 202 – 203 of DA.
· Do questions pg. 203 of DA.

· 
	· Dynamic Agriculture (DA) Year 11-12. 
· 

	· Physical properties of soil

· Parent material

· Inorganic size fractions in a soil 

· Aggregates (shape - crumb, block, platy, fine and size) 
	· The physical properties of soil.
· What is parent material.

· Why soils contain a range of size fractions. 
· Effect parent material has on soil water, soil air, soil temperature, soil structure, nutrient availability, and nutrient retention.
	· http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Video/Important-soil-properties 

· Use builders mix to select and arrange particles in rank size.

· Read pages 204 of DA.
· Soil components practical pg. 222 of DA

· Hand out particles size comparison sheet. 

· Score structure scoring.

· Use Soil Characteristics PPT up to pg. 22 to recap soil formation and parent material. 
	· Builders mix. 

· Soil and soil improvement studies booklet.

· Dynamic Agriculture (DA) Year 11-12.
· Soil Characteristics PPT

· http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Video/Important-soil-properties 
· http://nzsoils.org.nz/Topic-Basics_Of_Soils/Soil-Definitions-and-Properties/

· 

	· Soil texture

· Mineral matter (clay, silt and sand; sandy loam, silt loam, clay loam)

· Proportion of macro to micropores
· Soil consistence
	· Effect parent material has on soil water, soil air, soil temperature, soil structure, nutrient availability, and nutrient retention.
	· Use a texture triangle to determine a soil.
· Read pages 204 – 207 of DA.
· Do questions pg. 207 of DA.
· Determining soil texture practical pg. 224 of DA.
· Discuss and complete summary notes/diagrams on how different soil textures/types impact on the porosity of soils and hence their rate of drainage/water retention.

· Handout and complete the Soil Texture Triangle tasksheet. 
· Use soil water interface document for activities. 

· Soil texture sheet (Activity 3 of Soil Assignment).

· Homework using student workbook.
	· Dynamic Agriculture (DA) Year 11-12.

· Use Soil water interface document

· Texture test sheet. 

· Texture triangle sheet. 

· Soil texture sheet

· Soil and soil improvement studies booklet.

· Activity 3 of Soil Assignment.

· Student workbook.

	· Soil structure

· Bulk density

· Soil porosity

· Factors affecting structure and pore size distribution.

· Strength

· Humates (humic substances)
	· The importance of soil structure.

· Effect parent material has on soil water, soil air, soil temperature, soil structure, nutrient availability, and nutrient retention.
	· Carry out mechanical analysis of a soil sample (see pg. 204 of DA).

· Read pages 204 – 207 of DA.
· Do questions pg. 207 of DA.
· Soil structure sheet and activity

· Bulk density and Porosity practical.

· Do permeability activity. 

· Do Activity 4iii of Soil Assignment.

· Homework using student workbook.
	· Dynamic Agriculture (DA) Year 11-12.

· Bulk density and Porosity practical.
· Soil structure scoring sheet.

· Soil structure activity

· Soil structure sheet. 

· Soil and soil improvement studies booklet.

· Activity 4iii of Soil Assignment.

· Student workbook.

	· Soil water
· Permeability (saturation and runoff)
· Water holding and drainage. 
· Precipitation

· Rainfall patterns in New Zealand

· Evapotranspiration
· The effect soil water has on biological processes e.g. respiration, photosynthesis, transpiration. 

· Soil air
	· Soil inorganic fraction. 

· The factors affecting the water content of soil. 
· Effect parent material has on soil water, soil air, soil temperature, soil structure, nutrient availability, and nutrient retention.
· The effect soil water has on biological processes e.g., respiration, photosynthesis, transpiration. 

	· Read pages 211 – 212, 215 of DA.
· Do questions pg. 213 and 215 of DA.
· Go through soil water-to-air ratio PPT
· Water holding capacity practical pg. 222 of DA.
· Soil Field Capacity 

· Calculate Capillary Water

· Discuss and write summary notes and diagrams to explain infiltrability (water movement into and through the soil profile) and what affects it.
· Investigate Capillary Action.

· Do Activity 4iv of Soil Assignment.

· Do soil water relations activity (Activity 5 of Soil Assignment). 

· Use soil water interface document for activities. 

· Homework using student workbook.
	· Dynamic Agriculture (DA) Year 11-12.
· Soil and soil improvement studies booklet.
· Soil water relations activity.
· Water holding and drainage activity.
· Activity 4iv & 5 of Soil Assignment.
· Soil water interface document

· Soil water-to-air ratio PPT
· Student workbook.

	· Soil temperature. 
· Topography

· Effect on soil depth

· The effect of aspect on soil temperature

· The effect of aspect on soil water content
	· Soil temperature. 
· How the topography affects soils.

· Effect parent material has on soil water, soil air, soil temperature, soil structure, nutrient availability, and nutrient retention.
	· Read pages 216 of DA.
· Do questions pg. 216 of DA.

· Homework using student workbook.
	· Dynamic Agriculture (DA) Year 11-12.
· Student workbook.

	· Soil Chemistry
· Soil nutrient status and pH.
· Effect pH has on soil water, soil air, soil temperature, soil structure, nutrient availability and nutrient retention. 
	· Soil Chemistry
· Effect pH has on soil and the growth of plants. 

	· Read pages 216 of DA.
· Do questions pg. 217 of DA.

· Determining soil pH practical pg. 225 of DA.

· Do Activity 6i of Soil Assignment.
	· Dynamic Agriculture (DA) Year 11-12.
· Activity 6i of Soil Assignment.

	· Soil organic matter 

· Soil colour

· Soil organisms 
	· Soil organic matter
· Soil food web 
· The role of soil organisms 
· The influence of organic matter on colour.
	· Use Soil Characteristics PPT to look at organic matter pg. 22-28.

· Read pages 218 of DA.
· Types of organic matter practical pg. 223 of DA.
· Measurement of organic matter practical pg. 224 of DA. 
· Organic Matter Content - Cooking Soil practical
· Do Activity 6i of Soil Assignment.

· Show the soil food web

· Find out the presence of soil organisms. 

· Homework using student workbook.
	· Dynamic Agriculture (DA) Year 11-12.
· Activity 6i of Soil Assignment.
· Organic Matter Content - Cooking Soil practical
· Soil food web
· Soil Characteristics PPT
· Student workbook.

	Mineral Requirements.
· Plant nutrients

· Macronutrients

· Micronutrients
	· Plant nutrients
· What are the essential elements for soil, plant & animal health?
	· Read pages 219 of DA.
· Do questions pg. 221 of DA.

· See sheet on the essential elements for soil, plant, and animal health. 
	· Dynamic Agriculture (DA) Year 11-12.
· Sheet on the essential elements for soil, plant, and animal health.

	· Mineral Uptake.

· Mineral Cycles.

· Factors affecting mineral availability.
· Effect soil pH has on the availability of plant nutrients.

· Effect of mineral levels on availability of other minerals.
· Interacting factors influencing mineral uptake.
	· How minerals get into plant tissue.

· Mineral cycles

· Interacting factors influencing mineral uptake 
	· Read pg. 33-34 of the Life of Plants. 
· See soil acidity sheets. 

· Copy carbon & nitrogen cycles.

· use pH meter

· Investigating the effect of adding lime to clay w/s

· Lime/clay practical

· pH w/s

· Show graphs of nutrient availability of nitrogen and phosphorus in the soil. 

· Why are some soils in New Zealand deficient in minerals and trace elements that are important to New Zealand primary production? (The parent rock has mineral deficiencies due to the high proportion of silica or ash from volcanoes).

· What are two factors that chemical fertility in a soil depends on? (Parent rock material, mineral material, amount of organic matter, fertiliser history).
	· The Life of Plants by Martin Hansen
· Soil acidity sheets.  
· pH meter

· Investigating the effect of adding lime to clay w/s

· Graphs of nutrient availability of nitrogen and phosphorus in the soil.

	· Soil fertility (soil pH, previous fertiliser history, organic content and activity, type of animal/crop, the presence of legumes.   

· Mineral Replenishment & Deficiency.
	· Losses from harvesting & leaching 

· Mineral deficiencies
	· Show examples of mineral deficiencies sheet. 

· Gain and losses sheet. 

· How do nutrients get into soils?  
	· Examples of mineral deficiencies sheet.

· Gain and losses sheet.

	Describe soils using the New Zealand Soil Classification.

E.g. volcanic loams, brown earths, coastal sands, organic soils, podzols, pumice soils, brown clays, and recent alluvial soils.
	· The characteristics of the soils such as drainage, parent material, structure, nutrient deficiencies, texture, and potential for plant growth.
· Effect these soils have on soil and the growth of plants. 
	· Work out using soil maps and the internet what soil classification we have here at school.  (Activity 4 of Soil Assignment).

· What types of soils are in my area?
	· Soil map. 

· Activity 4 of Soil Assignment.

· http://nzsoils.org.nz/Topic-Basics_Of_Soils/Identification_and_Classification/ 
· http://nzsoils.org.nz/Topic-Understanding_Soils/Naming_the_Soil/ 
· http://nzsoils.org.nz/Topic-Classifying_Soils/Introduction_To_Classifying_Soils/ 

	Fertilisers.
· The need for fertiliser. 

· Types of fertilisers (nitrogenous, phosphatic, potassic, lime)

· Inorganic/organic fertilisers
	· The need for fertiliser. 

· Types of fertilisers
· Inorganic/organic fertilisers
	· Look at different fertilisers

· Write info about some fertilisers.
	· Box of fertilisers

· Sheet

· 

	Nitrogen – An Essential Element. 

· Nitrogen cycle. 

· Nitrogen and soils. 

· Superphosphate.
· Historical development

· Development of superphosphate
· How it is useful to farmers


	· The historical development of urea
· The appropriate chemistry vocabulary, symbols, and conventions for urea.

· The chemistry used in the development of urea.

· The links between the chemistry and the development of urea, and how it is useful to farmers.
· How the chemistry influenced the development of urea.
	· Do AS91163 Chemistry 2.3 Demonstrate understanding of the chemistry used in the development of a current technology (3 credits) Internal.
· Play the ‘Travelling Nitrogen’ game http://www.windows2universe.org/teacher_resources/teach_nitrogen.html 
· Nitrogen cycle http://www.cfaitc.org/lessonplans/pdf/404.pdf 
· Matter of Fact worksheet on Nitrogen http://www.cfaitc.org/lessonplans/pdf/404.pdf
· Do Nitrification and denitrification activity. 
· Nitrogen fixation in legumes activity (on pg. 17 of Nitrogen Dynamics in the Environment book).
· Nitrogen reactions in soil (on pg. 101 of Nitrogen Dynamics in the Environment book).
· Show PowerPoint Reducing Nitrogen Losses from Agriculture Using a Nitrification Inhibitor (eco-n).
	· Graph to show the nutrient availability of nitrogen in the soil.
· The nitrogen cycles diagram.
· www.sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Science-Ideas-and-Concepts/The-nitrogen-cycle
· www.sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-nitrogen-cycle
· Diagram to show the gains and losses of available soil nitrogen. 
· PowerPoint Reducing Nitrogen Losses from Agriculture Using a Nitrification Inhibitor (eco-n).
· http://www.waikatoregion.govt.nz/PageFiles/30016/factsheets/CNM%20factsheet%20get_most_fertiliser_effluent_nitrogen_8.pdf
· http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Teaching-and-Learning-Approaches/Nitrification-and-denitrification 
· Nitrification and denitrification activity.
· http://www.dairynz.co.nz/publications/farmfacts/fertiliser-and-nutrient-management/farmfact-7-10/ 

	Incorporation of The Big Picture by bringing it altogether as a group.


	· How does the understanding of soil formation affect the primary industry?

· How does the knowledge of soil chemistry explain aspects of soil formation?

· How does the type of soil and its makeup affect the mineral availability in soils? 
· How does this knowledge impact on primary production to meet producer needs, resolve their issues and develop new technologies?
	· How do soils effect land use? 
· What does this mean for an agribusiness?

· 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.

· Or a large white board.
· http://nzsoils.org.nz/Topic-Understanding_Soils/Why_do_we_need_to_Know_About_Soils/ 
· http://nzsoils.org.nz/Topic-Basics_Of_Soils/Basics_Introduction_To_Soils/

 

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

· AS91189 Earth and Space Science 2.3 Investigate geological processes in a New Zealand locality (4 credits) Internal.
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