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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource. These teacher guidelines do not need to be submitted for moderation.

Context/setting:


This is an open-ended extended investigation.  The intention is to allow students to investigate a biological concept or process of their own choice. The investigation will cover the complete process from planning to reporting and will involve students in the collection of primary data (EN 4). The biological concept or process investigated must arise from curriculum level 7 (EN 3). The investigation could be a fair test OR the investigation of a pattern or relationship. (EN 5)

Supervision – Tasks 1, 2 and 3 all provide opportunity for the teacher and student to discuss and clarify the students’ ideas about the investigation (EN 6). For example if the student is investigating a concept relating to curriculum level 6 the teacher can point this out and discuss suitable concepts that are at Level 7. Supervision can be written or verbal and can occur at checkpoints or milestones when the work in progress is handed in or it could occur through general discussion with the class and with individuals.

Conditions:

Students are expected to carry out an investigation individually in the laboratory or the field. Crest and Science Fair projects may be suitable.

It is suggested that students are given task 1 early so that they have time to select a suitable investigation.

Students will then need approximately two hours to plan, trial (EN 4) and develop a method for their investigation, although this will depend upon the type and location of the investigation. 

Students will need a minimum of 3-4 hours to carry out the investigation, process the data and write a report, although again this will depend upon the type and location of the investigation.

Resource requirements:

The resources required will depend on the investigations chosen by each student. Students should be required to list the equipment/resources they require so that their availability can be checked.

Additional information:

Health and safety requirements, including animal ethics approval, are important in these investigations.

During the teaching and learning of the investigation procedures related to Year 12 Biology, examples of achieved, achieved with merit and achieved with excellence reports should be gathered and annotated to highlight evidence that meets the standard.  The annotations should be developed through consultation with other Year 12 Biology teachers and the reports kept for future reference.  

Students will need considerable practice at developing investigations, recording and processing data, interpreting data to develop a conclusion, discussing biological concepts and processes relating to the investigation (ie what the investigation showed about the concept or process) and analysing (reliability of data and validity of the method) the investigation process to develop an evaluation. 
<<Insert you school name here>>

“Life Exposed”

Supports internal assessment for:

Achievement Standard 90457 version 2
Carry out a practical biological investigation with supervision

Credits: 3

Student Instructions Sheet

Conditions: 

<< insert information about conditions including time allowed and check points or milestone discussions>>

Task 1 Selecting a topic

Choose a biological concept or process to investigate.  This can be any concept or process but you must check with your teacher to ensure your choice is feasible for an investigation. You may like to compare the same structures or process in different species. For example you could test the response of each species to a change in a variable.

Some ideas of biological concepts and processes for fair test investigations are given below:


	Biological concepts
	Biological processes

	· water and nutrients are absorbed through roots
	· absorption

	· changes in environmental factors can alter the rate of photosynthesis
	· photosynthesis

	· plants lose water through their leaves


	· transpiration

	· seed dormancy can prevent germination


	· germination

	· changes in factors can alter the rate of enzyme controlled reaction
	· reactions

	· changes in factors can alter the rate of osmosis
	· osmosis

	· Inheritance of traits follow specific patterns


	· reproduction


Task 2 Developing the method

Write an aim and hypothesis for the investigation. 

Use the information in the following table as a starting point for the development of a method to test your hypothesis.

	For a fair test investigation the plan should state:
	For the investigation of a pattern or comparison the plan should state:

	· the range over which the independent variable will be changed

· how the dependent variable will be measured 

· how other variables and factors that could have a significant impact on the investigation will be controlled 

· the equipment needed

· how the results will be checked to see if they are reliable


	· the range of samples to be collected

· how data will be collected for each sample 

· how samples will be chosen or sample size decided

· how other variables and factors that could have a significant impact on the investigation will be measured or observed

· the equipment needed

· how the results will be checked to see if they are reliable




You may have to trial aspects of this initial method to ensure that it is workable. 

Write up a step by step method that someone else could follow. Check that your method includes all the information listed in the bullet points in the table above and that it provides data or information relevant to your hypothesis.

Task 3 Carrying out and Reporting

Carry out your investigation recording data such as observations or measurements relevant to your hypothesis.

Record any changes you made to your initial method.

Write a well-organised report on your investigation that includes:

· Your aim and hypothesis
· The final method used in the investigation

· Recorded measurements and observations

· All data processed in a way that allows you to determine a trend or pattern relevant to your hypothesis. This will include tables and graphs if appropriate. 

· A conclusion analysing your processed data in terms of the purpose of your investigation.

· A discussion, of the biological concept or process being investigated and how it relates to your conclusion.

· An evaluation that justifies the conclusion in terms of the method that you used. This will consider how limitations, sources of error and bias were minimised in the method used.

Assessment schedule    AS90457 version 2; Bio/2/1 – C5     “Life Exposed” 

To be awarded the grade (A, M or E) the student must meet the holistic judgement statement at the top of the column.

	Evidence towards Achievement
	Evidence towards Merit
	Evidence towards Excellence

	The report shows the carrying out of an investigation.
	The report shows the carrying out of a quality investigation.
	The report shows the carrying out and evaluation of a quality investigation.

	Report includes:

An aim or hypothesis
Method Fair test: 

· independent variable and its range and dependent variable

OR Pattern: 

· range of samples and sampling method

· Some other aspects of the investigation accounted for e.g. repeats, other variables (such as light, temperature), volumes, times etc

Collecting, recording and processing relevant to the purpose
Reporting

A conclusion is reached based on the processed data in relation to the purpose of the investigation.

<< Include an annotated script as an example of evidence for achievement>>
	Report includes:

An aim or hypothesis

Method Fair test: 

· Valid range of independent variable and dependent variable

OR Pattern: 

· Valid range of samples, sampling method and sample size

· Most other aspects of the investigation accounted for e.g. repeats, other variables (such as light, temperature), volumes, times etc

Collecting, recording and processing to enable a trend or pattern to be determined.

Reporting

A valid conclusion is reached based on the processed data in relation to the purpose of the investigation.

Discussion

Discussion uses knowledge of the biological concept or process being investigated to explain the trend or pattern (or absence) in results.

<< Include an annotated script as an example of evidence for achievement with merit>>
	Report includes:

An aim or hypothesis

Method Fair test: 

· Valid range of independent variable and dependent variable

OR Pattern: 

· Valid range of samples, sampling method and sample size

· Most other aspects of the investigation accounted for e.g. repeats, other variables (such as light, temperature), volumes, times etc

Collecting, recording and processing to enable a trend or pattern to be determined.

Reporting

A valid conclusion is reached based on the processed data in relation to the purpose of the investigation.

Discussion

Discussion uses knowledge of the biological concept or process being investigated to explain the trend or pattern (or absence) in results.

Evaluation

Justification of the conclusion show in terms of the method used such as sufficient data, appropriate range of IV, appropriate processing, minimization or removal of sources of errors, limitations, bias

<< Include an annotated script as an example of evidence for achievement with excellence>>


Marking Schedule AS 90457

Name _____________________________ Class_________

	Requirements in schedule
	N
	A
	M
	E

	· An aim or hypothesis


	
	

	Method
	
	
	
	

	· independent variable and its range and dependent variable OR range of samples and sampling method 

· Some other aspects of the investigation accounted for e.g. repeats, other variables (such as light, temperature), volumes, times etc
	
	
	
	

	· Valid range of independent variable and dependent variable OR Valid range of samples, sampling method and sample size

· Most other aspects of the investigation accounted for e.g. repeats, other variables (such as light, temperature), volumes, times etc
	
	
	

	Collecting, recording and processing
	
	
	
	

	· relevant to the purpose


	
	
	
	

	· enable a trend or pattern to be determined


	
	
	

	Reporting
	
	
	
	

	· A conclusion is reached based on the processed data in relation to the purpose of the investigation
	
	
	
	

	· A valid conclusion is reached based on the processed data in relation to the purpose of the investigation
	
	
	

	· Discussion uses knowledge of the biological concept or process being investigated to explain the trend or pattern (or absence) in results
	
	
	

	· Evaluation - Justification of the conclusion show in terms of the method used such as sufficient data, appropriate range of IV, appropriate processing, minimization or removal of sources of errors, limitations, bias
	
	
	
	


	Overall Grade
	N
	A
	M
	E
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