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    Internal Assessment Resource
	             Agricultural and Horticultural                
          This resource supports assessment against:
Achievement Standard 91528
Carry out an investigation into an aspect of a New Zealand primary product or its production

	Resource title: Lamb Chops AnyoneFaster pasture?

	4 credits

	This resource:
Clarifies the requirements of the standard
Supports good assessment practice
Should be subjected to the school’s usual assessment quality assurance process
Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic



	Date version published by Ministry of Education
	December 2012
To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. 
NZQA Approved number A-A-12-2012-91528-01-6008

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.
Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.





Internal Assessment Resource
Achievement Standard Agricultural and Horticultural Science 91528: Carry out an investigation into an aspect of a New Zealand primary product or its production 
Resource reference: Agricultural and Horticultural Science 3.1B
Resource title: Lamb Chops AnyoneFaster pasture?
Credits: 4
Teacher guidelines
The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.
Teachers need to be very familiar with the outcome being assessed by Achievement Standard Agricultural and Horticultural Science 91528. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it. 
Context/setting 
This activity requires students to carry out an investigation to determine the optimum application rate of gibberellic acid for pasture growth. The students keep a research logbook while planning and carrying out the investigation and then use it to write a report. Both will be submitted for assessment purposes.
Although this assessment involves lambdairying, it can be adapted to other primary products, such as beef, salmon, capsicums, kiwifruit, and wool. It is important that the product chosen by students will enable them to carry out a comprehensive investigation into an aspect of a primary product or its production, and that the commercial significance of their findings can be used to make recommendations.
Conditions 
This assessment task will take place over four weeks of in-class and out-of-class time.
This is an individual investigation, although the students can work in groups to collect relevant data. 
Resource requirements
You will need to provide students with the materials and equipment required for trialling and carrying out the investigation, such as sheepdairying pasture, gibberellic acid, a mower, and a dryer.
Additional information 
None.

This draft resource is copyright © Crown 2009	Page 16 of 7
		Page 2 of 5
Internal Assessment Resource
Achievement Standard Agricultural and Horticultural Science 91528: Carry out an investigation into an aspect of a New Zealand primary product or its production
Resource reference: Agricultural and Horticultural Science 3.1B
Resource title: Lamb Chops AnyoneFaster pasture?
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out an investigation into an aspect of a New Zealand primary product or its production.
	Carry out an in-depth investigation into an aspect of a New Zealand primary product or its production. 
	Carry out a comprehensive investigation into an aspect of a New Zealand primary product or its production. 


Student instructions 
Introduction 
This assessment activity requires you to carry out an investigation to determine the  preferences  for different external and internal lamb attributesoptimum application rate of gibberellic acid for pasture growth. 
You will keep a research logbook while carrying out the investigation and then write a report on your findings. Both need to be submitted for assessment. 
You will be assessed on the thoroughness with which you evaluate your investigation and the comprehensiveness of the support you provide for your conclusions and recommendations.
You may work in groups to collect relevant data, but your research logbook and report must be completed individually.
This assessment task will take place over four weeks of in-class and out-of-class time.
Task 
Follow the steps below to conduct an investigation into the determine the preferences  for different external and internal lamb attributes.optimum application rate of gibberellic acid for pasture growth and to write a report based on your findings.
Plan your investigation
Write a plan for your investigation in a research logbook. Include in your planning:
a statement of purpose
a method that allows for the collection of reliable primary data relevant to the investigation by including:
a valid range (three or more) for a key variable 
a valid measurement of the effect of the range of the key variable
a valid description and management of other variables
control of potential sources of error
consideration of sampling bias
the reliable collection of primary data
the steps needed to carry out the investigation.
Carry out the investigation
Collect, process, and interpret your investigative data and document this in your research logbook. Include how you:
collected and recorded primary data consistent with the final method (make note of any changes you made to your original planned method)
processed the primary data relevant to your purpose
interpreted the processed data and draw valid conclusions that are relevant to the purpose of the investigation.
Write the report
Write a report discussing the findings from your investigation. Include in your report:
conclusions you have drawn from the data that relate to the purpose of the investigation and a discussion of key agricultural concepts or scientific principles, theories, or models that support your conclusions
an evaluation of the validity of your method and/or the reliability of the data you collected and a justification of choices you made throughout the investigation 
recommendations based on the commercial significance of the findings. Your recommendations should be proposed courses of action undertaken by the farmer in order to achieve a specific outcome. Commercial significance could include breeding policy and selection to create more desirable fat content.application costs per milk solid returns and known conversion rates of pasture into milk
a comparison of your findings to findings from another source that relate to the agricultural context.
When you have completed your report, hand it in to your teacher along with your research logbook.
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Assessment schedule: Agricultural and Horticultural Science 91528 Faster pasture?
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has carried out an investigation into an aspect of a New Zealand primary product or its production. 
The student has submitted a research logbook and a written report that contains:
A statement of purpose.
This investigation will be carried out to determine the optimum application rate of gibberellic acid for pasture growth.
A method that includes:
a range for a key variable
For example, different rates of gibberellic acid – 0 grams, 5 grams, 10 grams, 15 grams and 20 grams per hectare to 100 litres of water.
a measurement of the effect of the range of the key variable
For example, weight of dry grass.
a description and management of other variables
For example, all pasture management systems kept the same, the height of mown grass the same, the same length of time left before being re-mown, the same volume of spray, same environmental conditions, same sprayer, same dryer.
a control of potential sources of error
For example, use a measurer to accurately determine the amount of gibberellic acid. Remove areas from the investigation that contain dung or urine patches. 
a sampling bias
For example, randomly allocate an area of pasture, ensuring the removal of dung and urine patches, and high fertility spots such as around troughs and gateways.
a reliable collection of primary data consistent with the final method.
For example, data collected indicates that applying gibberellic acid to pasture increases pasture growth rate. 
The student has provided a record of processed primary data relevant to the purpose.
For example, data processed showing an accurate table, graph, calculation of averages such as: 

	
	Different applied rates of gibberellic acid (in grams)

	
	0
	5
	10
	15
	20

	Kilograms of dry matter per hectare (averaged)
	1720
	1750
	1800
	1850
	1900



The student has provided an interpretation of the findings based on their own processed data.
For example, interpretation is that the higher the rate of gibberellic acid, the higher the rate of kilograms of dry matter per hectare. The optimum application rate would be 20 grams per hectare.
The student has provided a valid conclusion that relates to the purpose of the investigation.
For example, a conclusion reached was based on the processed data in determining the optimum application rate of gibberellic acid for pasture growth. The optimum application rate is 20 grams per hectare of gibberellic acid. 
As all the samples of gibberellic acid provided an increase in the kilograms of dry matter per hectare over the control, this would mean that there is more grass available for cows to consume, thus they are able to convert it into milk production. By applying gibberellic acid to dairying pasture it does increase the pasture growth rate, meaning increased milk production. 
The student has submitted a report on the findings and has related them to the findings from another source relating to the agricultural context.
Farmers are always on the lookout for new management practices that can be used to increase pasture efficiency and therefore a higher production of milk. The results from this investigation can be utilised in their current production system to produce higher quantities of milk for the export market.
Farmers can also use this information to manipulate their production processes in the short term, like using gibberellic acid in periods of low pasture growth such as in spring or autumn or to meet predicted pasture deficits. This would make sure that the cows are able to still consume high quantities of grass and maintain their milk production, ensuring that there is no reduction in milk quantity. 
These results can be backed up by the research into the use of gibberellic acid in dairy production (http://www.dairynz.co.nz/file/fileid/36510). As this is a new pasture management practice in dairying, much research and development is going into finding out how it can benefit dairy producers. 
The examples above relate to only part of what is required, and are just indicative.
	The student has carried out an in-depth investigation into an aspect of a New Zealand primary product or its production. 
The student has submitted a research logbook and a written report that contains:
An explanation of how the method allowed valid and reliable data to be collected.
For example, sufficient data recorded using a valid range and repeats of the investigation, such as at least three samples of each spray rate of gibberellic acid.
A valid conclusion that links key agricultural concepts to own findings and to those from other sources.
For example, gibberellic acid applied at rates between 5-20 grams per hectare increases the pasture growth rate. However, the optimum rate found was 20 grams per hectare of gibberellic acid and this ensures more grass for consumption by the dairy cows, increasing their milk production. 
There is a renewed interest in gibberellic acid use by farmers as it is a way to increase winter and spring pasture production or manipulate the seasonality of production without applying nitrogen. By applying gibberellic acid to pasture they can stimulate out-of-season growth, or accelerate growth, providing much needed grass growth to increase milk quantity in times of pasture deficit. This can be seen from the following article that highlights the use of this gibberellic acid as a management practice in the dairy industry – (Matthew, C., Hoffmann, W.A., Osborne, M.A. (2009). Pasture responses to gibberellins: A review and recommendations. New Zealand Journal of Agricultural Research 52: 213-225).
By using this management technique, farmers are manipulating what they already have rather than buying in feed or adding nitrogen to make up for the deficit in grass production. Farmers are hesitant to put on more nitrogen due to environmental concerns. 
The examples above relate to only part of what is required, and are just indicative.
	The student has carried out a comprehensive investigation into an aspect of a New Zealand primary product or its production. 
The student has submitted a research logbook and a written report that contains:
An evaluation of how the method allowed valid and reliable data to be collected and justifies the choices made throughout the investigation.
For example, sufficient data is provided with an appropriate range of independent variables, an appropriate processing using accurate tables, graphs or calculation of averages, minimisation or removal of sources of errors, limitations and bias. Explanation of why these choices were made.
A valid conclusion that is supported by discussion of key agricultural concepts and either the findings of others or scientific principles, theories, or models.
For example, gibberellic acid applied at rates between 5-20 grams per hectare increases the pasture growth rate and therefore ensures more grass for consumption by dairy cows, increasing their milk production. The optimum rate was 20 grams per hectare as this had the highest amount of pasture growth.
Gibberellic acid is a plant growth regulator that promotes earlier growth than would otherwise occur naturally. Horticulturists have been using it to manipulate plants for many years. It was expensive to manufacture. However, like many things it now can be manufactured in China very cheaply and hence other users such as dairy farmers are now interested in its application to dairying. Due to this, gibberellic acid is more accessible to farmers to increase growth when there is a feed shortage due to the season, low temperatures, or short sunlight hours. 
Recommendations based on the commercial significance of the findings. 
For example, to gain maximum profitability from their dairy operation, farmers would be wise to trial gibberellic acid on their properties due to the increased growth rate that was found in this investigation. To apply at the optimum application rate of 20 grams per hectare, it will cost $12 per hectare for the gibberellic acid and $30 per hectare for a contractor to apply, so $42 per hectare in costs. Therefore a total cost of 23 cents per kg of dry matter for 180 kg of dry matter per hectare. The average dry matter per kg of purchased feed is between 20 and 40 cents.
Therefore this is a feasible and cost-effective manipulation that can be utilised on the farm that is more efficient than purchased feeds due to there being no need to feed out. Farmers can in the short term use this suggested manipulation to increase returns.
It would be advantageous to find out exactly what rate of application produces the highest amount of increase for the lowest cost. Research shows that 10 grams per hectare may be better than the 20 grams – (Matthew, C., Hoffmann, W.A., Osborne, M.A. (2009). Pasture responses to gibberellins: A review and recommendations. New Zealand Journal of Agricultural Research 52: 213-225).
Farmers would need to work out the costs of application to the increased pasture growth, and using known rates of pasture into milk (such as 1 kg of pasture dry matter is equal to 5 kg of green grass), relate this information to the increase in milk production and milk solid returns. Based on this information the farmer would then need to decide if this management practice is profitable to be using in their business.
The examples above relate to only part of what is required, and are just indicative.
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