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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 assessment resource is based on planning, carrying out and reporting of a practical investigation that is a fair test. 

The teacher will provide the context and question, and broad experimental conditions, such as the time allowed and equipment provided. The student will select and manipulate the variables to collect primary data.  
This context investigates the effect of salt concentration on seed germination. This context could also be varied by using different seeds or by using a fertiliser such as urea. 
Conditions:

This assessment activity is to be carried out in four parts that lead to the production of a report.

The students need sufficient time for:

· trialling and planning 

· carrying out 
· processing and interpreting data
· writing a report

The time allowed will depend on the particular investigation chosen but the credit value of 4 needs to be kept in mind. State the recommended time on the student instruction sheet.

Any special safety requirements must be also stated on the student instruction sheet.
Students will need to keep a logbook to record their progress.  Teachers should supervise class work and check the logbook to help ensure authenticity of work. Students will need to be taught about the use of log books.

Resource requirements:

Students will need to be provided with the materials and equipment required for trialling and carrying out the investigation. 
The following equipment is needed:

Salt and electronic balances for measuring amount. 

Flasks for solutions

Fast germinating seeds such as mustard, cress, radish
Containers

Paper towels or a similar material for germinating the seeds on.
The Investigation

Part 1: Develop a Plan

· The students are expected to develop their own plan without a template. They should be given the opportunity to trial their method to establish a suitable range for the independent variable, the measurement of the dependent variable and the control of other variables.  
· The students then use their trial results and plan to write a detailed, step-by-step method. Students need to check that their method is suitable with the teacher before they continue.

Part 2: Collect, Record and Process Data
The student follows their written method to collect their own data. The method may be modified but these modifications must be included in their final report and indicated to the assessor. The raw data should be collected in the log book.
The student must process the data collected into a form that shows a pattern or a trend or absence. 

Part 3: Present a Report

· The student, working independently, presents the report of the investigation following the directions/format given in the student instructions. 

· An interpretation and a conclusion are made from the processed data that relates to the purpose of the investigation.

· The science ideas relevant to the investigation are discussed.

· The reliability of the data and the validity of the method is evaluated 

To ensure authenticity this entire investigation can be done in class. It is recommended that the report be written up under test conditions. 
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Student Instructions 

	In this investigation you are to develop a plan, collect and process information, and present a report on how salt concentration affects seed germination.



Setting the scene: 

Some students who were living near a tidal stream wondered whether water taken from the stream could be used for watering plants in dry weather. They decided to investigate how salt (sodium chloride) concentration affected the germination of seeds.
Your task:

You are to investigate how salt (sodium chloride) concentration affects the germination of certain types of seeds. You may investigate one or more types of seeds. It is recommended that the maximum salt concentration is not above 3%, as this is the concentration of sodium chloride in seawater. 
Logbook:
You must keep a logbook. This logbook will contain all your rough notes, your unprocessed data and notes on the interpretation, conclusion, discussion and evaluation. This logbook will be signed by your teacher and must be handed in along with your report. It does not have to be neat.

Conditions:

The following equipment will be provided:
Salt and electronic balances for measuring amount. 

Flasks for solutions

Fast germinating seeds such as mustard, cress, radish

Containers

Paper towels or a similar material for germinating the seeds on.

The recommended time allowed is:

· trialling and planning – 1-2 periods

· carrying out - time is needed to allow the seeds to germinate.
· processing and interpreting data – 2 days
· writing a report – 2 days
Safety: 
Normal safety conditions apply.

Develop a Plan 
Develop your own plan by: 

· Stating the purpose of your investigation.

· Trialling a method by using the materials and equipment provided

· Identifying the independent variable (the variable that is to be changed) and the range
· Identifying the dependent variable (the variable that will be measured) and how this will be measured
· Identifying controlled variables (other variables that will need to be kept the same to make your results more reliable) and how they will be managed to take into account sampling bias and sources of error

· Describing how you will ensure that your results are reliable.
· Writing a detailed step by step method. 

You may change your method later on but make sure that you record these changes in your logbook. You comment fully on these changes in your report.
This plan must be handed into the teacher for checking by: _________________

Collect, Record and Process Results


· Follow your method to collect data. Put the raw data into your logbook. 

· Record the data in a table or another systematic way.  
· Record any changes to your method and reasons for the changes as you go.  
· Record any difficulties with equipment, collecting the data or following your plan.

· Process your results in ways that will help you reach a valid conclusion, e.g. by calculations such as averages, and/or a graph to establish a relevant trend (or lack of). Work out what to do with aberrant data.
· This trend (or lack of) must relate to the purpose of your investigation. (Note that pattern seeking investigations can often not show a relationship.)
Interpret Processed Results 

In your interpretation you explain the trend (or lack of) that your processed results show. Then write a conclusion that relates the processed data to the purpose of your investigation.
Present a Report

Present a report on your investigation.  This will include:

· Your method, showing your independent variable and range, the dependent variable and its measurement, other variables and their control, and a detailed step-by-step method.

· How you ensured that your data was reliable 

· Any changes made to your method during your investigation

· Your recorded and processed data

· An interpretation and a conclusion that link your processed data to the purpose of the investigation

· A discussion of the science ideas relevant to your investigation.
· An evaluation of the investigation which includes where necessary:
-    the reliability of the data – that is any errors in the method that may have affected 
     the reliability (accuracy and amount) of the data
-    the validity of the method – that is why you made changes to your method and 
     how these changes affected the data collected.


Hand in your report on   ________________________________________

Assessment schedule for achievement standard AS90312 version 2 : Sci/2/1 – D version 1  “Salt Water and Seed Germination”

	Evidence
	Judgement towards achievement
	Judgement towards achievement with merit
	Judgement towards achievement with excellence

	Report.
	Report identifies:

· purpose of the investigation

· independent variable with a range 
· dependent variable with measurement

· control of some other variables



· Data collected is consistent with the final method.

· Data is recorded and processed 


· Interpretation is based on the processed data 

· Conclusion links the processed data to the purpose

· Report is of required format


	· As for achievement

· independent variable, with a valid range 
· dependent variable with valid measurement

· control of some other variables with consideration of sampling bias and sources of error

· As for achievement


· Data is recorded and processed to show a valid trend (or absence)

· As for achievement


· Valid conclusion links the processed data to the purpose

· As for achievement

· Discussion uses science ideas relevant to the investigation


	· As for achievement

· As for merit

· As for merit

· As for merit



· As for achievement


· As for merit 


· As for achievement


· As for merit 


· As for achievement

· As for merit


· Evaluation considers 
- the reliability of the data
- the validity of the method 




To determine the overall level of performance all judgements within a column must be met.

For each judgement, evidence can be obtained from anywhere in the report.

Evidence Statements for Achievement Standard  AS 90312     “Salt concentration and Seed germination”

	Evidence
	Judgement towards achievement
	Judgement towards achievement with merit
	Judgement towards achievement with excellence

	Report.
	Report identifies:

· purpose of the investigation


e.g. as the concentration of salt 
increases the percentage of seeds 
germinating decreases

· independent variable with a range

at least 3-4 concentrations

· dependent variable with measurement


counting of germinated seeds, the 
exact point to be determined by the 
student

· control of some other variables

e.g. growing conditions





· Data collected is consistent with the final method.


Enough seeds and [salt] used

· Data is recorded and processed 
Averaging, tables, graphing


· Interpretation is based on the processed data 


e.g. as the concentration of salt 
increases the percentage of seeds 
germinating decreases up to <[salt]>


· Conclusion links the processed data to the purpose

As the concentration of salt increases 
the percentage of seeds germinating 
decreases up to <[salt]>


· Report is of required format


See task

	· As for achievement

· independent variable, with a valid range

a range that will give valid results, 
e.g. concentration going up by 0.5% each 
time 

· dependent variable with valid measurement

· control of some other variables with consideration of sampling bias and sources of error


e.g. range of [salt] does not give results 
from which a conclusion can be drawn

inconsistent growing conditions

· As for achievement
· Data is recorded and processed to show a valid trend (or absence)


Averaging, tables, graphing, sufficient data

· As for achievement







· Valid conclusion links the processed data to the purpose
e.g. as the concentration of salt increases the percentage of seeds germinating decreases up to <[salt]>. Data may be quoted.

· As for achievement

· Discussion uses science ideas relevant to the investigation

e.g. osmosis / reverse osmosis, diffusion, 
salt tolerance 

	· As for achievement

· As for merit


· As for merit


· As for achievement






· As for achievement



· As for merit 



· As for achievement






· As for merit 






· As for achievement

· As for merit



· Evaluation considers 
- the reliability of the data
- the validity of the method 


whether range of [salt] enough, amount of 
seeds enough, seeds left to germinate long 
enough, growing conditions right for 
investigation, viable seeds used



To determine the overall level of performance all judgements within a column must be met.

For each judgement, evidence can be obtained from anywhere in the report.
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