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Internal Assessment Resource

Agricultural and Horticultural Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90918 version 2
Carry out a practical agricultural or horticultural investigation

	Resource title: My Practical Investigation

	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 3
To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-90918-02-4359

	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 90918: Carry out a practical agricultural or horticultural investigation

Resource reference: Agricultural and Horticultural Science 1.1 v3
Resource title: My Practical Investigation

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 90918. 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 provides a starting point for teachers who wish to write or amend resources to assess a fair test or a pattern seeking investigation against AS90918. You will need to adapt the activity to suit the requirements of your specific context and the manner in which evidence will be collected and presented. You will direct what type of investigation the students are to carry out, and will need to change the planning sheets and student instructions accordingly. 

Conditions

This assessment activity is carried out in four parts that leads to the production of an investigation report.

The specific conditions should be stated in the student instructions, for example, the equipment and materials available.

You will need to allocate an appropriate timeframe (for example 3–4 weeks) and a due date. The students need sufficient time for:

· trialling and planning the investigation 

· carrying out the investigation 

· collecting, recording, processing, and interpreting data

· writing a report.
You will need to ensure students understand that a range for the independent variable involves at least three. This can be written into the task.
The student should be given the opportunity to conduct trials to develop their method, for example, to establish a suitable range of values for the independent variable for a fair test or the sample selection for pattern seeking. A record of this trialling needs to be mentioned on the planning record or in the final report.
To assist you with manageability and availability of resources, group work in the planning and collection of data stages is appropriate. The size of each group should not exceed three and you must be confident that all group members have made contributions to both planning and data collection. 
You need to be able to provide evidence of how you confirmed that individual students have been assessed validly against the standard. A checklist may be suitable when observing a small class over time. Alternatively, you could require students to keep a diary or blog of their research process or an interview/conference could take place at the end of the assessment activity. This could be recorded on video.
The time allowed will depend on the particular investigation chosen. The time allowance should be stated on the student instruction sheet. You will also need to state any safety requirements in the student instructions.
The provision of a common context for all students is valid but students must produce individual plans that are not based on a common “class” plan. Templates relating to planning, data collection, recording and processing and evaluation may be provided to students to indicate the level of teacher/assessor direction that is intended. 

Once planning is complete, each student’s plan should be reviewed by you before any practical work is begun.

The evaluation must concentrate on the method actually used and how it provides reliable data that supports the valid conclusion. It is not a case of the student saying what s/he should have done better, as s/he was offered the chance to identify the faults during the trial period.

Resource requirements

Students will need to be provided with the materials and equipment required for trialling and carrying out the investigation. 
Additional information
None
Internal Assessment Resource
Achievement Standard Agricultural and Horticultural Science 90918: Carry out a practical agriculture or horticulture investigation

Resource reference: Agricultural and Horticultural Science 1.1 v3
Resource title: My Practical Investigation
Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

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


Student instructions

Introduction

This activity requires you to carry out a practical agricultural or horticultural investigation. You will plan, collect, record, process, and interpret information, and present a report on:

<Insert the general topic/focus of a fair test investigation > 

OR 
<Insert the general topic/focus of a pattern seeking investigation>.
You may work in groups to gather your data but you must process your data independently and develop your own, independent findings.
Your teacher will provide you with details of:

· materials available to assist you

· safety requirements and equipment you need to use

· the time you have to complete this work 

· a deadline for submission of your final report.

Teacher note: You will need to add conditions that apply to your assessment context.

You will be assessed on your ability to carry out a comprehensive, practical agricultural or horticultural investigation. This includes designing an appropriate research process, gathering relevant data, and drawing reliable conclusions.

Task

This task involves several steps. See Resource A for further guidance. 

Develop a plan 
Teacher note: You may delete either of these two methods and adjust other details of the instructions and resources to suit.

Complete ONE of the following: 
Fair test

· State the purpose of your investigation – what your aim or hypothesis is

· Identify and describe variables and how they will be controlled or measured

· Describe how you will ensure your results are reliable.

OR

Pattern Seeking

· State the purpose of your investigation 
· Identify the key factors of the investigation
· Describe what will be sampled

· Identify and describe variables, and how they will be controlled or measured

· Describe how you will ensure your results are reliable.
Investigation method
Write a detailed step-by-step method that you will use.

Note: You may change your method as you carry it out, as long as you describe any changes made to the method in your report.

Collect and record data 

Follow your planned method to collect data and record the results.  

Record any changes to your method and the reasons for the changes as you go.  

Record any difficulties you have with the equipment, gathering your data, or your method.
Process data and interpret results
Work independently to:
· process your data so that you can show the trend (or lack of) or pattern in your data. This will usually involve some calculations (for example, averages) and/or a graph
· record the relevant trend or pattern; this is your interpretation
· relate the trend or pattern to your purpose; this is your conclusion.
Present your report
Present a report that summarises your investigation process and findings. 
Include your:

· planning sheet

· detailed step-by-step method, including any changes made during your investigation

· recorded data

· processed data

· interpretation of results

· conclusion that links your interpretation to the purpose of the investigation

· evaluation that explains how the method you used produced valid and reliable data to support a valid conclusion. In this you may comment on:
· reliability of the data collected (repeats, sources of error, and so on)

· considerations of factors such as sampling and bias

· changes made to your original method.
Resource A: Further guidance

Teacher note: You may wish to provide a planning form to assist your students.
Note: Complete the work for EITHER the Fair Test OR Pattern Seeking, but not both.
Fair test
· State the purpose of your investigation. This may be an aim, a testable question, or a prediction or hypothesis.
· Identify the key variables involved:

· the independent variable (the variable that is to be changed) 

· the dependent variable (the variable that will be measured)

· the controlled variables (significant or relevant variables that will need to be kept the same to make your results more reliable). 

· Describe a suitable (valid) range of values to be used for the independent variable and how these values will be changed. Trialling may help you establish this range.
· Describe how the dependent variable will be measured.
· Identify any other variables that might influence your investigation and describe how they will be controlled or measured to make your results more accurate.  

· Describe how you will make sure that your results are reliable and that you have enough data.
Pattern seeking
· State the purpose of your investigation.
· Identify the key factors of the investigation:

· what will be sampled

· the sample size

· other variables that could influence the investigation.
· Describe what will be sampled. Trialling may help you establish this range.

· Describe how big the sample size will need to be to give valid data.
· Identify any other variables that might influence your investigation and describe how they will be controlled or measured to make your results more accurate.  

· Describe how you will make sure that your results are reliable and that you have enough data.

Assessment schedule: Agricultural and Horticultural Science 90918 My Practical Investigation

	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student carries out a practical agricultural or horticultural investigation. The student:

· develops an appropriate statement of purpose. This might be an aim, testable question, prediction, or hypothesis based on a scientific idea

· develops an investigation method that:

· identifies a range for the independent variable or sample

· measures the dependent variable

· collects, records, and processes data relevant to the purpose

· carries out the investigation, collects and processes data

· develops a conclusion based on interpretation of the processed data

· works independently in processing the data and drawing conclusions.

For example:

· An aim, testable question, prediction, or hypothesis based on a scientific idea: 
To determine the evenness of onion yield throughout a paddock.
· Range for independent variable or sample:

The number of onion bulbs of all sizes.
· Measurement of the dependent variable (e.g. sample area and sample size):

Use 1 sq. m quadrats or line transects to take representative random samples throughout the paddock.
· Collect, record and process data relevant to purpose: 
· some samples taken and numbers of onion bulbs recorded

· data recorded in a table or a graphical representation attempted
· pattern described or shown. 
Example: Crop yield/distribution
Results in kg/m2
TOP
4.3    3.7    3.5    4.5    4.3    3.4    4.1

3.9    3.7    4.1    4.0    4.2    3.9    4.6

4.0   3.8    4.3    3.8    4.0    4.1    4.2

3.9    4.2    4.4    4.1    4.0    3.8    4.0

3.8    4.0    4.0    4.1    3.7    3.5    3.6

3.5    3.4   3.7    4.0    3.6    3.7    3.3

3.3    3.4   3.5    3.6    3.5    3.2    3.1

3.3   3.3    3.5    3.4    3.1   3.0    3.0

Bottom (road end)

· Conclusion based on the interpretation of processed data collected:

Crop yield was similar throughout the paddock with a drop of yield at the bottom of the paddock.

	The student carries out an in depth practical agricultural or horticultural investigation. The student:

· develops an appropriate statement of purpose. This might be an aim, testable question, prediction, or hypothesis based on a scientific idea

· develops an investigation method that:

· identifies and describes a valid range for the independent variable or sample

· measures the dependent variable

· describes and/or controls other variables
· collects, records, and processes sufficient data relevant to the purpose to enable a trend or pattern (or absence) to be determined 

· carries out the investigation, collects and processes data

· develops a valid conclusion that links to the purpose of the investigation, based on interpretation of the processed data

· works independently in processing the data and drawing conclusions.

For example:
· An aim, testable question, prediction, or hypothesis based on a scientific idea: 
To determine the evenness of onion yield throughout a paddock.
· Range for independent variable or sample: 
The number of onion bulbs of all sizes.
· Measurement of the dependent variable (e.g. sample area and sample size):

Use 1 sq. m quadrats or line transects to take representative random samples throughout paddock.

· Method is workable (easily followed by another student) and includes:

· a valid range of the (independent variable or) sample:
25 quadrats/line transects randomly taken throughout the paddock, randomly selected onions for weighing.
· description of and/or control of other variables:

Non randomness controlled by ensuring following random sampling – numbers from phone book; “tram lines” used for irrigation; headlands – leave out of the sampling.

· Consideration of other factors:
Onion crop planted on same date and subject to same management practices – fertiliser, irrigation, disease control -throughout paddock.
· Collect, record and process data relevant to purpose: 
· some samples taken and numbers of onion bulbs recorded

· data recorded in a table or a graphical representation attempted
· pattern described or shown. 
Example: Crop yield/distribution
Results in kg/m2
TOP
4.3    3.7    3.5    4.5    4.3    3.4    4.1

3.9    3.7    4.1    4.0    4.2    3.9    4.6

4.0   3.8    4.3    3.8    4.0    4.1    4.2

3.9    4.2    4.4    4.1    4.0    3.8    4.0

3.8    4.0    4.0    4.1    3.7    3.5    3.6

3.5    3.4   3.7    4.0    3.6    3.7    3.3

3.3    3.4   3.5    3.6    3.5    3.2    3.1

3.3   3.3    3.5    3.4    3.1   3.0    3.0

Bottom (road end)

· Sufficient data to enable a trend or pattern (or absence):

· Recorded data processed accurately

· Valid pattern correctly links to the data collected.
line

Average kg/m2
1

3.97

2

4.06

3

4.03

4

4.06

5

3.81

6

3.60

7

3.23

· A valid conclusion based on interpretation of the processed data that links to the purpose of the investigation:

Crop yield was relatively even at 3.6–4.5 kg/m2 apart from a 25% reduction at the bottom of the paddock to 3–3.5 kg/m2.
	The student carries out a comprehensive practical agricultural or horticultural investigation. The student:

· develops an appropriate statement of purpose. This might be an aim, testable question, prediction, or hypothesis based on a scientific idea

· develops an investigation method that:

· identifies and describes a valid range for the independent variable or sample

· measures the dependent variable

· describes and controls other variables

· collects, records, and processes sufficient data relevant to the purpose that enables a trend or pattern (or absence) to be determined 

· considers factors such as sampling, bias and sources of error

· carries out the investigation, collects and processes data

· develops a valid conclusion that links to the purpose of the investigation, based on interpretation of the processed data

· provides an evaluation that explains how the method that the student developed and used produced valid and reliable data to support a valid conclusion
· works independently in processing the data and drawing conclusions.
For example:
· An aim, testable question, prediction, or hypothesis based on a scientific idea: 
To determine the evenness of onion yield throughout a paddock.
· Range for independent variable or sample: 
The number of onion bulbs of all sizes.
· Measurement of the dependent variable (e.g. sample area and sample size):

Use 1 sq. m quadrats or line transects to take representative random samples throughout paddock.

· Method is workable (easily followed by another student) and includes:

· a valid range of the (independent variable or) sample:
25 quadrats/line transects randomly taken throughout the paddock, randomly selected onions for weighing.
· description of and/or control of other variables:

Non randomness controlled by ensuring following random sampling – numbers from phone book; “tram lines” used for irrigation; headlands – leave out of the sampling.

· Consideration of other factors:
Onion crop planted on same date and subject to same management practices – fertiliser, irrigation, disease control -throughout paddock.

· Method reflects the full information required by EN3:  “... the collection of sufficient data with consideration of factors such as sampling, bias, and sources of error.”
· Collect, record and process data relevant to purpose: 
· some samples taken and numbers of onion bulbs recorded

· data recorded in a table or graphical representation attempted
· pattern described or shown. 
Example: Crop yield/distribution
Results in kg/m2
TOP
4.3    3.7    3.5    4.5    4.3    3.4    4.1

3.9    3.7    4.1    4.0    4.2    3.9    4.6

4.0   3.8    4.3    3.8    4.0    4.1    4.2

3.9    4.2    4.4    4.1    4.0    3.8    4.0

3.8    4.0    4.0    4.1    3.7    3.5    3.6

3.5    3.4   3.7    4.0    3.6    3.7    3.3

3.3    3.4   3.5    3.6    3.5    3.2    3.1

3.3   3.3    3.5    3.4    3.1   3.0    3.0

Bottom (road end)

· Sufficient data to enable a trend or pattern (or absence):

· Recorded data processed accurately

· Valid pattern correctly links to the data collected.
line

Average kg/m2
1

3.97

2

4.06

3

4.03

4

4.06

5

3.81

6

3.60

7

3.23

· A valid conclusion based on interpretation of the processed data that links to the purpose of the investigation:

Crop yield was relatively even at 3.6–4.5 kg/m2 apart from a 25% reduction at the bottom of the paddock to 3–3.5 kg/m2.
· Evaluation that explains how the method used produced valid and reliable data to support a valid conclusion:

A large sample size (56 individual quadrants in total) was taken to make the data reliable.

Our random numbers from phone book put a lot of sample locations along fence lines, tramlines, and under shelter trees and were therefore ignored and any bias removed from the results.

Originally we started using a 1sq. m quadrat and 25 quadrants per line, but found we were going to run out of time so we used a smaller number of samples per line so we could establish a representative pattern during the farm visit.

As we counted all onions, unless we somehow missed picking/weighing some at a particular quadrant, the data should be accurate.


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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