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EXPIRED
	This resource supports assessment against:

Achievement Standard 90925 version 3
Carry out a practical investigation in a biological context, with direction

	Resource title: Biological 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-02-2015-90925-02-4375

	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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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 90925. 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 the student to plan and carry out a single practical investigation to collect primary data in a biological context, process and interpret the data collected, and report on the conclusions drawn. The investigation may be a fair test or a pattern-seeking investigation.

This resource is not ready to use. Before using it, you need to select, finalise, or negotiate a biological context that will engage your students. You then need to adapt the activity by specifying this context and a relevant purpose and identifying the method your students are to use to collect and present evidence as a fair test or pattern-seeking investigation.
You also need to modify the assessment schedule to align with your activity in its final form, including the addition of examples of evidence in context.

Other suitable contexts could involve: investigating life processes and the effects of environmental factors; the use of microscopes and investigating cells and tissues; culturing micro-organisms; the use of models; quadrat sampling in a field study; and investigating the impacts of natural events or human actions on an ecosystem.

Conditions

With direction (EN 4) means that you provide general instructions for the investigation in the form of a purpose, an outline of the method, and the equipment and/or organisms from which students will choose (that is, what to do, but not how to do it). Provide students with a template or other suitable format for planning the investigation. Graph paper should be provided for students to accurately process their data to determine a trend or pattern (or its absence) and reach a valid conclusion.
In selecting the type of investigation the students are to carry out, the conditions need to be modified accordingly.

The total time needed and times for each individual part of the task will depend on the particular investigation and must be specified in the student instructions. A suggested time is one hour for each of the four parts of the task.

Students can either work individually throughout the investigation or in small groups for collecting and recording their own data where manageability of large classes/resources may be an issue. For group work, you need to be able to verify that each student has actively participated while working in the group. 

Resource requirements

Students will need access to biological materials, a range of standard laboratory equipment, and/or field equipment that will enable them to trial and carry out their investigation.

Additional information

Fair test investigations are those where the student manipulates a single variable, the independent variable, measures the dependent variable, and controls or measures any other variables so the effect of changes in the independent variable can be identified. Examples of fair test investigations include: the effect of pH on the action of a named enzyme, the effect of disinfectant concentration on the reproduction and growth of bacteria, and the effect of temperature on germination.

Pattern-seeking investigations are those where the student takes samples to identify and describe an already existing pattern. Examples of pattern-seeking investigations include: the distribution pattern of species growing in a playing field, the effect of light intensity on the number and/or type of ferns, variations in height of males and females at age 15, variation in coat colours in miniature horses, the effect of light intensity on leaf size, and the effect of different disinfectants on the reproduction and growth of bacteria. 

Before carrying out this investigation, students need to have a base of knowledge and understanding about the biological ideas applicable to the context to be investigated. 
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out a practical investigation in a biological context, with direction.
	Carry out an in-depth practical investigation in a biological context, with direction.
	Carry out a comprehensive practical investigation in a biological context, with direction.


Student instructions

Introduction

This assessment requires you to carry out a practical investigation in a biological context. 

Teacher note: Describe the biological context, state a relevant purpose for the investigation, and identify the task as either a fair test or a pattern-seeking investigation.

You will write a report of your investigation that includes: a purpose written as a hypothesis, a step-by-step method, accurately recorded and appropriately processed data, and a valid conclusion that is based on your interpretation of the processed data that links to the purpose. 

Your conclusion is to be explained in terms of the relevant biological ideas. Justify the choices you made in the investigation by evaluating the validity of the method and reliability of the data. 

You will complete all work individually and have one week to complete this assessment. You have one hour to complete each part of the task.

Your teacher will collect all work in at the end of each lesson and return it to you as required. This is to ensure the authenticity of your work. 

Teacher note: Modify the conditions to suit the context by specifying: time(s) allowed, due date for completion, individual and/or group work, safety instructions, and animal ethics requirements if needed.

Task

This task involves four stages. See Resource A for further guidance.

Develop a method 

You have the following equipment and materials:

Teacher note: Customise the task by deleting all instructions for either the fair test or pattern-seeking investigation as appropriate and specify the equipment and materials provided. 
Trial the equipment and materials provided to develop a suitable method for the investigation.  

Collect and record data

Follow your method to accurately collect data and record the results in a table or other appropriate way.

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

Describe how you will ensure that your results are reliable and that you have enough data to enable you to determine any trend or pattern (or lack of one).

Process and interpret the data

Process your results appropriately to show the trend or pattern (or lack of one) in your recorded data. This usually involves some calculations (for example, averages) and/or a graph.

Explain your conclusion by using your knowledge of the relevant biological ideas.

Evaluate your final method to justify the choices you made to collect the data for your investigation. This includes commenting on how you ensured this method was valid and reliable.
Present your report

Present a written report that includes all details of your investigation purpose and hypothesis, your final step-by-step method and your findings. (Refer to Resource A for additional information that may be of help.)

Resource A: Further guidance

Teacher note: Modify to suit as either a fair test or a pattern-seeking investigation.

Fair test investigation 

· Rewrite the purpose you have been given as a hypothesis.

· Describe the key variables involved in developing your method.
· Independent variable (the variable that is to be changed). Decide on a suitable range of values to be used for the independent variable (with units of measurement) and how these values will be changed. Trialling will help you establish this range. You must provide at least three values.

· Dependent variable (the variable that will be measured). Describe how you will measure the dependent variable and in what units of measurement.

· Controlled variables (significant or relevant variables that will need to be kept the same to make your investigation valid and fair). Describe how these variables will be controlled or measured to make your results show only the effect of changing the independent variable. Consider factors such as sampling bias and/or how sources of error will be overcome.

· Write a detailed step-by-step method you will use to collect the data on your own paper. You may change your method as you carry it out as long as you describe any changes made to the final method in your report and give the reasons for them.

· Describe what you did to make sure your method was valid (Did you investigate the hypothesis? How did you overcome limitations and minimise possible sources of error?) and produced reliable, accurate results (Did your investigation produce results that can be trusted? How did you deal with outliers?). 

Pattern-seeking investigation
· Rewrite the purpose you have been given as a hypothesis.

· Describe the key factors involved in developing your sampling method:
· what you will sample to show the pattern being investigated
· how you will carry out the sampling, including measurements, to get enough samples. Trialling will help you establish the suitable sampling method
· how any other factors that could influence the investigation will be measured or taken into account to make your results clearly show the pattern being investigated.

· Write a detailed step-by-step method you will use to collect the data on your own paper. You may change your method as you carry it out as long as you describe any changes made to the final method in your report and give the reasons for them.

· Describe what you did to make sure your method was valid (Did you investigate the hypothesis? How did you overcome limitations and minimise possible sources of error?) and produced reliable, accurate results (Did your investigation produce results that can be trusted? How did you deal with outliers?). Use this information to support the choices you made during the investigation.

Your report

In your report make sure you include all of the following:

· the purpose written as a hypothesis

· the detailed step-by-step final method you used

· your appropriately recorded data

· your appropriately processed data

· a valid conclusion based on the interpretation of the processed data that links to the purpose (that is, hypothesis) of the investigation

· an explanation of your conclusion in terms of the biology ideas involved

· a justification of the choices you made during the investigation by evaluating:

· the validity of the method, for example, how it overcame limitations or sources of error

· the reliability of the data, for example, repeats and dealing with outliers.

Assessment schedule: Biology 90925 Biological Investigation
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student is able to carry out (and write a report for) a practical investigation in a biological context with direction, which includes the following elements.
Final method with sequential steps for collecting primary data including:

either

a fair test investigation, including:
· the range of the independent variable (at least three values) with units

· how the dependent variable is measured with units
or

a pattern-seeking investigation, including:
· number of samples (what and how data is collected) with units/measurements.

For example:
To find out which disinfectant is the best for keeping the tiles in the showers at the Rugby Club rooms free of bacterial growth.
The student names three different disinfectant brands and chooses to use three nutrient agar petri dishes inoculated with samples of bacteria provided. The student describes that one paper disc is dipped in each disinfectant and placed separately on the surface of the agar in each dish. To determine the effectiveness of each disinfectant, after a few days the student measures the clear area around each disc in mm.

Collecting, recording, and processing data relevant to the purpose as a table or graph or calculation of averages. (Minor processing or computational errors can be ignored; the raw data must be within a range of values feasible for the context.)

Conclusion based on an interpretation of the processed data.

For example:
“Disinfectant 3 was the best of the three disinfectants I used as it has the biggest clear space around the filter paper disc, and Disinfectant 1 was the worst as it has the least. I would use Disinfectant 3 to clean the showers.”
Note: The above student responses are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or have been developed by teachers can be included as examples of evidence.
	The student is able to carry out (and write a report for) an in-depth practical investigation in a biological context with direction, which includes the following elements.
Purpose written as hypothesis.
For example, for pattern seeking: “Disinfectant 3 claims to kill 99.9% of germs, so I think it will be best to use for keeping the tiles in the showers at the rugby club rooms free of bacterial growth.”
Final method with sequential steps for collecting primary data including:

either

a fair test investigation, including:

· a valid range of the independent variable (at least three values) with units

· the accurate measurement of the dependent variable, with units

· and either: the control of at least two other significant variables that may affect the results

· or: consideration of at least two factors such as sampling bias and/or sources of error.

or

a pattern-seeking investigation, including:

· sufficient number of samples (what and how data is collected) with units/measurements

· consideration of at least two factors, such as sampling bias and/or sources of error.

Collecting, recording, and processing data relevant to the purpose as a table or graph or calculation of averages.

A valid conclusion based on an interpretation of the processed data that links to the purpose of the investigation.

For example, for pattern seeking:
“Disinfectant 3 was the best of the three disinfectants I used. On average in the three trials, it had the biggest clear space (3 mm) around the filter paper disc, and Disinfectant 1 was the worst as it has the least (1 mm). I would use Disinfectant 3 to clean the showers.”
Note: The above student responses are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or have been developed by teachers can be included as examples of evidence.
	The student is able to carry out (and write a report for) a comprehensive practical investigation in a biological context with direction, which includes the following elements.
Purpose written as hypothesis.
Final method with sequential steps for collecting primary data including:

either

a fair test investigation, including:

· a valid range of the independent variable (at least three values with repeats or an extended range) with units

· the accurate measurement of the dependent variable, with units

· and either: the control of at least two other significant variables that may affect the results

· or: consideration of at least two factors such as sampling bias and/or sources of error.

or

a pattern-seeking investigation, including:

· sufficient number of samples (what and how data is collected) with units/measurements

· consideration of at least two factors, such as sampling bias and/or sources of error.

Collecting, recording, and processing data that enables a trend or pattern (or its absence) to be determined as an accurate table or graph or calculation of averages.

A valid conclusion based on an interpretation of the trend (or its absence) shown in the processed data that links to the purpose of the investigation.

Justification of the choices made in the investigation by evaluating either:
· the validity of the method

For example, for pattern seeking:
“I was careful to make sure that the culture of the bacteria we were given in the petri dishes was not contaminated with other types of bacteria and that the measurement of the clear area around the circles of filter paper was accurately done in mm. I also took care to control other variables such as temperature by putting the dishes in the same place to incubate, placing them upside down so condensation did not affect the results and using the same sizes of filter paper disc.”
or:
· the reliability of the data.
For example, for pattern seeking: 
“I did three trials for each disinfectant and calculated the average clear area around the filter paper discs as a distance across the discs in mm. The results of my trials are consistent as there are no outliers, which means they are likely to be reliable.”
Explaining the conclusion in terms of applicable biological ideas.
For example: “Disinfectants are chemicals that kill micro-organisms. Disinfectant 3 contains ammonium, which kills bacteria by causing their cell walls to break. This is because the cells can no longer make important compounds needed to grow and reproduce.”
Note: The above student responses are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or have been developed by teachers can be included as examples of evidence.


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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