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Internal Assessment Resource

Agricultural and Horticultural Science Level 3
	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: Apple attributes

	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-12-2012-91528-01-6007

	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.
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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 3.1A
Resource title: Apple attributes 
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 consumer preference for different external and internal apple attributes. The students will keep a research logbook while planning and carrying out the investigation and will write a report. Both will be submitted for assessment purposes.
Although this assessment involves apples, it can be adapted to other primary products such as beef, salmon, capsicums, kiwifruit, or 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 three 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 different varieties of apples.
Additional information 

None.
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	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 consumer preference for different external and internal apple attributes. 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 three weeks of in-class and out-of-class time.

Task 
Follow the steps below to conduct an investigation into consumer preference relating to attributes of apples and write a report based on your findings.
Plan your investigation

Plan an investigation that uses sensory tests to determine consumer preference for different external and internal apple attributes. Write your plan in a research logbook and include:

· 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 a note of any changes you made to your original planned method)
· processed the primary data relevant to your purpose

· interpreted the processed data and drew 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 horticultural 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 apple grower in order to achieve a specific outcome)
· a comparison of your findings to findings from another source that relate to the horticultural context.

When you have completed your report, hand it into your teacher along with your research logbook.
Assessment schedule: Agricultural and Horticultural Science 91528 Apple attributes
	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 find what apple attributes New Zealand consumers prefer using an external observation and a taste test.

A method that includes:

· a range for a key variable

For example, different varieties of apples such as Jazz, Braeburn, Granny Smith, Fuji, Pink Lady.

· a measurement of the effect of the range of the key variable

For example, external visual observation and a texture assessment scale for apples.

· a description and management of other variables

For example, minimum number of 10 people in the tasting and observation panel, the panel kept the same throughout the investigation, same size sample of apple, cutting device washed between each apple, all sampling done at the same time, all tasting samples have their skin removed, water to wash mouth between apple varieties, same environmental conditions.

· a control of potential sources of error

For example, use apples from the same tree. 

· a sampling bias

For example, apple samples are only indicated by numbers, not varieties, so the tasting panel does not know what variety of apple that they are testing.

· a reliable collection of primary data consistent with the final method
For example, data collected from the observation and tasting panel during an apple test, such as 15 out of 20 consumers preferred the colour of Pink Lady to the green colour of Granny Smith, but 14 out of 20 rated the crunchiness and juiciness of the Granny Smith above Pink Lady.
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, or the attribute of importance such as no bruising (external) or crunchiness (internal). 

The student has provided an interpretation of the findings based on their own processed data.
For example, interpretation is that the consumer prefers the external attributes of brightly coloured apples that have a thin skin, no greasiness and no bruising, and the internal attributes of crunchiness, juiciness, and sweetness.
The student has provided a valid conclusion that relates to the purpose of the investigation.
For example, conclusion reached based on the processed data in relation to what apple attributes New Zealand consumers prefer. The consumer prefers the external attributes of brightly coloured apples that have a thin skin, no greasiness and no bruising, and the internal attributes of crunchiness, juiciness, and sweetness.
The student has submitted a report on the findings and has related them to findings from another source relating to the horticultural context. 

For example, growers require information on what attributes are preferred by the consumer, such as brightly coloured apples with no bruising. This will be used in selecting and breeding new varieties that will produce a premium price on the export market. 
Growers can also use this information to manipulate their production processes in the short term, such as eliminate any post-harvesting processes that bruise the apples and plan the apple variety composition of their orchard in the long term. The elimination of bruising is an important attribute required by consumers and is backed up by the research into using machine learning to remove apples that show bruising during the grading stage (http://www.cs.waikato.ac.nz/ml/publications/1998/GH-SJC-BTD-AFB-App-Bruise98.pdf)
Much research and development is going into producing grading machines that can eliminate bruising so that these apples do not reach the consumer. 
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 taste test, such as tasting three pieces of each variety of apple.
A valid conclusion that links key horticultural concepts to their own findings and to those from other sources.

For example, the consumer prefers the external attributes of brightly coloured apples that have a thin skin, no greasiness and no bruising, and the internal attributes of crunchiness, juiciness, and sweetness. 
Growers require information on what attributes are preferred by the consumer. This will be used in selecting and breeding new varieties that will produce a premium price on the export market. Plant and Food Research has shown that consumers are interested in red-fleshed apples that have the internal attributes of crunchiness, juiciness, and sweetness. Scientists are developing an apple that meets these requirements (http://www.biotechlearn.org.nz/focus_stories/breeding_red_fleshed_apples) 

Growers can also use this information to manipulate their production processes in the short term, and plan the apple breed composition of their orchard in the long term.
The pink attributes may be selected from the Pink Lady varieties, while the crunchiness and juiciness may be obtained from the Granny Smith varieties.

Colour may be heightened or increased by the grower using Tyvek mulch under the trees during ripening. Juiciness can be increased by flushing with irrigation as the apples swell.
Growers who wish to grow newer varieties with the preferred attributes could replace their existing orchard trees by top working.
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 horticultural concepts and either the findings of others or scientific principles, theories, or models.

For example, the consumer prefers the external attributes of brightly coloured apples that have a thin skin with no greasiness and no bruising, and the internal attributes of crunchiness, juiciness, and sweetness. The no greasiness is also backed up by HortResearch who found that consumers prefer apples that do not have grease on the skin as they perceive it as the apple being over-ripe. 
Skin greasiness is usually developed on the tree, generally higher up or on the outer branches. However, it can also occur during storage in fruit of late maturity. Greasiness is the wax on the surface layers of the fruit. It is usually found in Granny Smith, Fiesta, Royal Gala and Braeburn apples (http://www.hortnet.co.nz/publications/science/b/burmeister/appgrea.htm)

Recommendations based on the commercial significance of the findings. 
For example, to gain maximum profitability from their operation, growers would be wise to start to select and breed apples with the preferred attributes such as Pink Lady, to build up a budwood stock that would be profitable locally and internationally under licence.

Growers can in the short term use the suggested manipulations to increase returns and in the long term slowly replace their orchard tree varieties through top working. This will give high returns with managed risk.

It would be helpful to growers if they were able to predict whether fruit were going to become greasy before they were put in storage, as this would ensure that these low quality apples were not on-sold to the consumer.

The examples above relate to only part of what is required, and are just indicative.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

NZQA Approved
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