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Internal Assessment Resource

Agricultural and Horticultural Science Level 2

	This resource supports assessment against:

Achievement Standard 91289 version 2
Carry out an extended practical agricultural or horticultural investigation

	Resource title: When should we irrigate?

	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
	February 2015 Version 2
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91289-02-5382

	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 91289: Carry out an extended practical agricultural or horticultural investigation
Resource reference: Agricultural and Horticultural Science 2.1A v2
Resource title: When should we irrigate?  
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 91289. 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 extended practical agricultural investigation to determine the effect of at least three different wind speeds on the evenness of water spread when using an irrigator of their choice.

Although this exemplar is modelling an investigation of irrigation, it can be adapted to other practical agricultural investigations such as the effect of temperature on clover seed germination.  It is important that any subject chosen for investigation will enable students to make a valid conclusion based on the processed data that links to the purpose of the investigation, and an evaluation that explains how the validity of the method used and reliability of the data support a valid conclusion.
Resource requirements 
Students could be provided with the materials and equipment required for trialling and carrying out the investigation, such as an irrigator, if the school has access to these resources.  However, this investigation can equally well be done out of school, subject to the availability of equipment and materials.
Additional information 

During the investigation you are advised to set up regular checks to monitor student progress.
Students will need to have practised developing investigations, through forming a statement of purpose, developing a workable method for a fair test and for pattern seeking, practising recording and processing data to enable a trend or pattern (or absence) to be determined, drawing a valid conclusion based on the processed data that links to the purpose of the investigation, and evaluating how the validity of the method used and reliability of the data support a valid conclusion. 

Internal Assessment Resource 

Achievement Standard Agricultural and Horticultural Science 91289: Carry out an extended practical agricultural or horticultural investigation
Resource reference: Agricultural and Horticultural Science 2.1A v2
Resource title: When should we irrigate?
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out an extended practical agricultural or horticultural investigation.
	Carry out an in-depth extended practical agricultural or horticultural investigation.
	Carry out a comprehensive extended practical agricultural or horticultural investigation.


Student instructions 
Introduction 
This assessment activity requires you to carry out an extended practical agricultural investigation to determine the effect of at least three different wind speeds s on the evenness of water spread when using an irrigator of your choice, and report your findings.
This assessment task will take place over 3 weeks of in- and out-of-class time.

Your teacher will set up regular checkpoints to monitor your progress.

Talk to your teacher about materials and equipment you will need for your investigation.
You may work in groups to collect the data but your investigation will be assessed individually.

You will be assessed on how comprehensively you plan and carry out your investigation, process data, and report on your findings.

Your investigation is due on:

Teacher note: Insert a due date to suit your context.
Task 
Carry out a comprehensive extended practical agricultural investigation to determine the effect of at least three different wind speeds on the evenness of water spread when using an irrigator of your choice.  

Plan your method

Plan a practical investigation to determine the effect of at least three different wind speeds on the evenness of water spread when using an irrigator of your choice, include the following:
· a statement of purpose – this may be an aim, testable question, prediction, or hypothesis based on a scientific idea.

· a workable method that describes:
· a valid range for the independent variable.

· the valid measurement of the dependent variable.

· the control of other variables.
Carry out your method, and process your data

Carry out the method you described in your plan. Collect, process and interpret investigative data, including:
· collecting primary data consistent with the final method, recording any changes that you make to your initial method developed in your planning.
· recording and processing your primary data to enable a trend or pattern (or absence of trend or pattern) to be determined. 
Report your findings 

Report on the findings from your investigation. Include in your report:
· a valid conclusion based on the processed data that links to the purpose of your investigation.
· an evaluation that explains how the validity of the method you used and the reliability of the data support a valid conclusion.
· identifying and including relevant findings from another source.
· a discussion of the biological ideas relating to the investigation that is based on the student’s findings and those from other source(s).
Assessment schedule: Agricultural and Horticultural Science 91289 When should we irrigate?  
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student carries out an extended practical agricultural or horticultural investigation. This means that for this activity:

The student provides a statement of purpose – this could be an aim, testable question, prediction, or hypothesis based on a scientific idea.
The student develops a method that describes a fair test, which includes the independent variable and its range, a measurement of the dependent variable and the control of some other variables.
The student records and processes the data gathered, presented in a table or graph etc.

The student includes relevant findings from another source.

The student provides a valid conclusion from the data processed.

For example:

Purpose: To determine the effect of three different wind speeds on the evenness of water distributed by an irrigator.
Prediction: The higher the wind speed the less even the distribution of water will be from an irrigator.

Fair test:

Independent variable: Wind speed – calm (0–5kmph), light (15–30kmph), windy (40–70kmph).
Measurement of dependent variable: Volume of water at compass points OR spread of water distribution pattern from a central point.

Control of some other variables: Same irrigator used throughout the trial, same water pressure throughout, same device to measure the water, same size water collecting containers, same measuring tape if used, same device to measure wind speed.
Method:
· organise the equipment and materials

· place the irrigator in a central location out of the influence of any shelter that would give advantage to wind from different directions, subject to factors such as the fixed position of the water hydrant, the length of hose available and the area of land available

· place containers at measured set positions away from the position of the irrigator: at least four containers at positions N, E, S and W

· choose a day with a clear wind speed prevailing

· turn tap to a set position to provide the same water pressure

· leave tap on for five minutes then turn off

· measure using rain gauge or measuring cylinder volume of water in each container

· repeat twice if wind speed remains constant

· record the data in a logbook and note any relevant observations regarding the effect of wind speed on water distribution that may impact on accuracy and validity
· repeat steps 2–8 on other days that experience different wind speeds. 

This method is backed up by the article Irrigation Efficiency Gaps.  It states that “distribution efficiency is usually determined by measuring the depth of water falling in to a grid of catch cans during an irrigation event and analysing the variation of water depths in the catch cans”. http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf 

Data collected is processed in an accurate table with the appropriate data recorded, such as: 
Average volume of water (mls)

Container

Wind Speed

Calm

20kmph

40kmph

A

28

29

31

B

38

44

51

C

41

65

68

D

51

80

88

E

70

98

110

F

85

113

125

G

100

135

142

H

117

153

165

Valid conclusion: The higher the wind speed the greater the variation in water distribution.
This conclusion is backed up by the article Irrigation Efficiency Gaps.  It states that “uneven applications usually results from poor distribution uniformity such as wind.  Water blown away by wind is in the range of 0-20%”.  Taken from http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf
	The student carries out an in-depth extended practical agricultural or horticultural investigation. This means that for this activity:

The student provides a statement of purpose – this could be an aim, testable question, prediction, or hypothesis based on a scientific idea.
The student develops a method that describes a fair test, which includes a valid range for the independent variable and its range, valid measurement of the dependent variable and the control of some other variables, and will enable a trend or pattern (or their absence) to be determined.

The student records and processes the data gathered, presented in a table or graph etc that enables a trend or pattern (or their absence) to be determined.

The student includes relevant findings from another source.

The student discusses biological ideas relating to the investigation, that is based on the student’s findings and those from other source(s).

The student provides a valid conclusion from the data processed, that links to the purpose of the investigation.

For example:

Purpose: To determine the effect of three different wind speeds on the evenness of water distributed by an irrigator.
Prediction: The higher the wind speed the less even the distribution of water will be from an irrigator.

Fair test:

Valid range for the independent variable: Wind speed – calm (0–5kmph), light (15–30kmph), windy (40–70kmph).
Valid measurement of dependent variable: Volume of water at compass points OR spread of water distribution pattern from a central point.

Valid control of some other variables: Same irrigator used throughout the trial, same water pressure throughout, same device to measure the water, same size water collecting containers, same measuring tape if used, same device to measure wind speed.
Method:
· organise the equipment and materials

· place the irrigator in a central location out of the influence of any shelter that would give advantage to wind from different directions, subject to factors such as the fixed position of the water hydrant, the length of hose available and the area of land available

· place containers at measured set positions away from the position of the irrigator: at least four containers at positions N, E, S and W

· choose a day with a clear wind speed prevailing

· turn tap to a set position to provide the same water pressure

· leave tap on for five minutes then turn off

· measure using rain gauge or measuring cylinder volume of water in each container

· repeat twice if wind speed remains constant

· record the data in a logbook and note any relevant observations regarding the effect of wind speed on water distribution that may impact on accuracy and validity

· repeat steps 2–8 on other days that experience different wind speeds. 
This method is backed up by the article Irrigation Efficiency Gaps.  It states that “distribution efficiency is usually determined by measuring the depth of water falling in to a grid of catch cans during an irrigation event and analysing the variation of water depths in the catch cans”.  Taken from http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf
Data collected is processed in an accurate table with the appropriate data recorded, such as: 

Average volume of water (mls)

Container

Wind Speed

Calm

20kmph

40kmph

A

28

29

31

B

38

44

51

C

41

65

68

D

51

80

88

E

70

98

110

F

85

113

125

G

100

135

142

H

117

153

165

Valid conclusion that links to the purpose of the investigation: 
Wind speeds do have an effect on the evenness of water distributed by an irrigator, as the higher the wind speed the greater the variation in water distribution. 

It would be more efficient to irrigate on calm days and at a lower pressure to avoid atomisation of water droplets and their consequent loss to the atmosphere. This would ensure that plants are able to get the water that they require to carry out their processes such as photosynthesis and respiration.
This conclusion is backed up by the article Irrigation Efficiency Gaps.  It states that “uneven applications usually results from poor distribution uniformity such as wind.  Water blown away by wind is in the range of 0-20%. Sprinkler efficiency has found that as a consequence of evaporation and leakage losses, effect on wind on evenness of distribution and possible minor but cumulative inefficiencies in equipment, it is unusual to recover, in terms of increased soil moisture, more than 70% of the water entering the system.  Under ideal conditions, nearly 100% may be achieved, but under fairly windy conditions less than 50% of water leaving the sprinkler may actually reach the soil”. http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf

	The student carries out a comprehensive extended practical agricultural or horticultural investigation. This means that for this activity:

The student provides a statement of purpose – this could be an aim, testable question, prediction, or hypothesis based on a scientific idea.
The student develops a method that describes a fair test, which includes a valid range for the independent variable and its range, valid measurement of the dependent variable and the control of some other variables, and will enable a trend or pattern (or their absence) to be determined.

The student records and processes the data gathered, presented in a table or graph etc that enables a trend or pattern (or their absence) to be determined.

The student includes relevant findings from another source.

The student discusses biological ideas relating to the investigation, that is based on the student’s findings and those from other source(s).

The student provides a valid conclusion from the data processed, that links to the purpose of the investigation.

The student justifies choices made during the sound investigation, i.e. evaluating the validity of the method or reliability of the data and explaining the conclusion in terms of agricultural or horticultural ideas relevant to the investigation.
For example:

Purpose: To determine the effect of three different wind speeds on the evenness of water distributed by an irrigator.
Prediction: The higher the wind speed the less even the distribution of water will be from an irrigator.

Fair test:

Independent variable: Wind speed – calm (0–5kmph), light (15–30kmph), windy (40–70kmph).
Valid measurement of dependent variable: Volume of water at compass points OR spread of water distribution pattern from a central point.

Control of some other variables: Same irrigator used throughout the trial, same water pressure throughout, same device to measure the water, same size water collecting containers, same measuring tape if used, same device to measure wind speed.
Method:
· organise the equipment and materials

· place the irrigator in a central location out of the influence of any shelter that would give advantage to wind from different directions, subject to factors such as the fixed position of the water hydrant, the length of hose available and the area of land available

· place containers at measured set positions away from the position of the irrigator: at least four containers at positions N, E, S and W

· choose a day with a clear wind speed prevailing

· turn tap to a set position to provide the same water pressure

· leave tap on for five minutes then turn off

· measure using rain gauge or measuring cylinder volume of water in each container

· repeat twice if wind speed remains constant

· record the data in a logbook and note any relevant observations regarding the effect of wind speed on water distribution that may impact on accuracy and validity

· repeat steps 2–8 on other days that experience different wind speeds. 
This method is backed up by the article Irrigation Efficiency Gaps.  It states that “distribution efficiency is usually determined by measuring the depth of water falling in to a grid of catch cans during an irrigation event and analysing the variation of water depths in the catch cans”.  Taken from http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf
Data collected is processed in an accurate table with the appropriate data recorded, such as: 

Average volume of water (mls)

Container

Wind Speed

Calm

20kmph

40kmph

A

28

29

31

B

38

44

51

C

41

65

68

D

51

80

88

E

70

98

110

F

85

113

125

G

100

135

142

H

117

153

165

Valid conclusion linked to the purpose of the investigation: 

Wind speeds do have an effect on the evenness of water distributed by an irrigator, as the higher the wind speed the greater the variation in water distribution. 

It would be more efficient to irrigate on calm days and at a lower pressure to avoid atomisation of water droplets and their consequent loss to the atmosphere.
This conclusion is backed up by the article Irrigation Efficiency Gaps.  It states that “uneven applications usually results from poor distribution uniformity such as wind.  Water blown away by wind is in the range of 0-20%. Sprinkler efficiency has found that as a consequence of evaporation and leakage losses, effect on wind on evenness of distribution and possible minor but cumulative inefficiencies in equipment, it is unusual to recover, in terms of increased soil moisture, more than 70% of the water entering the system.  Under ideal conditions, nearly 100% may be achieved, but under fairly windy conditions less than 50% of water leaving the sprinkler may actually reach the soil”. http://atlas.massey.ac.nz/courses/EP/Irrigation-Efficiency-Gaps.pdf
Evaluation: 
In general the sprinkler should deposit the same amount of water in each of the containers.  So the greater the difference between the containers the greater effect the wind is having on the evenness of water distributed by the irrigator. This means that some plants will receive a little water and others with receive a lot. Water is needed for photosynthesis and for this to be carried out effectively, plants need a constant supply of water. Therefore enabling them to grow at their optimum, producing good yield and a quality product. Efficient use of water also optimises production costs.    
There was no bias as each wind speed was treated exactly the same.  
Consideration was given to the variables that must be controlled and repeats or numbers of measurements made for each wind speed, where there was sufficient number, that if the trial was repeated at another time, the same result would be obtained.

Measuring the volume of water gave a clear set of results. 


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