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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.
This is a pattern seeking exercise. Pattern seeking is where data is collected to establish a pattern. Variables and their ranges are determined and then sufficient data is collected and analysed to establish the pattern. This could be a correlation exercise, a comparison exercise, a classification exercise or a simulation exercise. 
Context/setting:

This assessment resource is based on planning, carrying out and reporting of a practical investigation that is pattern seeking – in this case a correlation exercise. 

The teacher provides the context and question, and broad experimental conditions, such as the time allowed and equipment provided. The student selects and manipulates the variables to be measured and the sample size to collect primary data.  

This context is about measuring the change observed in sediment levels in streams and rivers and comparing this with the rainfall for those days. Samples can be collected in containers and then the amount of sediment measured, or the turbidity of the river can be determined using a devise such as a Secchi disc. Rain gauges or data from the local paper can be used for rainfall data.
Conditions:

This assessment activity is to be carried out in four parts that lead to the production of a report. As a few days are needed to collect samples before, during and after rain fall, this part of the investigation could be being done at the same time as another topic of work. 
Plan ahead as the samples and rainfall need to be collected over a few days. The samples can be kept for a period of time before the amount of sediment is measured. 

Students need sufficient time for:

· trialling and planning – 1-2 periods
· carrying out – sample collecting and measuring the amount of sediment, measuring the rainfall 
· processing and interpreting data – 2 days
· writing a report – 2 days
State the recommended time on the student instruction sheet.

Any special safety requirements must be also stated on the student instruction sheet. As water samples are being collected extreme care is needed near water. Teachers need to investigate the safest way of doing this, e.g. from a bridge or from a consistently safe part of the river or stream. Students must not take samples from a river in flood. However, a Secchi disc could be used from a bridge. 
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 general outline of the method used in the lab to determine the amount of sediment could be provided. 
Equipment:

· Containers for water samples

· Rain gauges or data from local newspapers
· Filter paper

· Funnels

· Measuring cylinders

· Incubator or oven

· Accurate scales

· Secchi disc – can be made from a tin lid, it is a round disc divided into 4 segments, painted black and white. It is attached to a rope and lowered into the water. You measure the length of the rope at the point you cannot see the disc any more.

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 key variables 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

Students can work together to collect data but each student must follow 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 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 time. 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 sediment levels in rivers related to rainfall.



Setting the scene:

Students walking to school noticed that a stream that they crossed everyday was sometimes clear and sometimes muddy. One of them suggested that rainfall might affect whether the stream was muddy or not. 

Your task:
This is to investigate whether there is a relationship between the amount of rainfall and the amount of sediment (mud) in a stream or river.
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:

Your teacher will tell you the safe place and method to collect water samples or to measure turbidity. It is essential that you follow these directions. Rainfall can be determined by a rain gauge or by data from your local paper. You will also need to work out a valid way of determining the amount of sediment in your samples.
As you need to collect samples over a few days this may be done at a different time to the rest of the experiment. The samples can easily be stored until it’s time to analyse them.
The recommended time allowed is:

· trialling and planning – 1-2 periods
· carrying out – samples need to be taken over a few days 

· processing and interpreting data – 2 days
· writing a report – 2 days
Develop a Plan 
Develop your own plan by: 

· Stating the purpose of your investigation.

· Trialling a method by using the materials and equipment provided and /or by visiting the site

· Identifying the key variables and how these will be measured. (In a pattern seeking investigation more than one variable will be measured as you cannot alter any variables yourself.)

· Describing how you will be taking into account sampling bias and sources of error. This may or may not involve other variables depending on the type of investigation.

· Describing how you will ensure that your results are reliable. (Note that you may not be able to repeat your experiment.)

· 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). Aberrant data must be included, as it can often show something important that needs to be considered.
· 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 key variables and their 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 – E1   “River Sedimentation”
	Evidence
	Judgement towards achievement
	Judgement towards achievement with merit
	Judgement towards achievement with excellence

	Report.
	Report identifies:

· Purpose of the investigation

· The key variables, their range, and how they will be measured 

· 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

· the key variables with a valid range and how they will be validly measured 

· consideration of sampling bias and sources of error which may include control of other variables

· 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 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.

Assessment schedule for achievement standard A 90312 version 2 : Sci 2/1 – E1   “Sediment in Rivers”
Evidence Statements
	Evidence
	Judgement towards achievement
	Judgement towards achievement with merit
	Judgement towards achievement with excellence

	Report.
	Report identifies:

· purpose of the investigation


To see if there is a correlation between 
the amount of rainfall and the amount of 
sediment in a stream or river
· the key variables, their range and how they will be measured 

1 The rainfall – by collecting rain in a rain gauge or by getting data from local newspaper or other similar source – when to be decided
2 the amount of sediment, taking samples and then carrying out an analysis- when samples are taken to be decided or by using a Secchi disc.
· Data collected is consistent with the final method.

Data collected for both daily rainfall and 
sediment amount,  Water samples large 
enough for valid analysis
· Data is recorded and processed 
Data in table, graph plotting of both rainfall and sediment amount



· Interpretation is based on the processed data 


The amount of sediment in the river went up when it rained and down when it stopped raining, although the amount of sediment went up after the rain started and went down after the rain stopped.

· Conclusion links the interpretation to the purpose

A small rainfall produces a small increase in sediment and converse 




· Report is of required format

See task

	· As for achievement

· the key variables with a valid range and how they will be validly measured 

enough samples taken to validly determine the relationship between sediment and rainfall





· consideration of sampling bias and sources of error which may include control of other variables

same quantity of water analysed


shaking up of water sample before fixed quantity taken


samples taken from same place in the river


Secchi disc used in same place


not enough water samples taken


sample taken too small


samples not all taken in the same place


inconsistent water volume in the analysis


not enough rainfall measurements taken


inaccurate analysis

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

Data in table, graph plotting of both rainfall and sediment amount so that correlation can be found

· As for achievement 






 
· Valid conclusion links the interpretation to the purpose

Rainfall produces an increase in sediment but the amount of sediment doesn’t completely relate to the rainfall, and may be determined by the amount of rain upstream, not but what fell locally.

· As for achievement

· Discussion uses science ideas relevant to the investigation.
Rainfall causes erosion, which produces sediment which is washed into rivers. Amount of sediment depends on amount and location of rainfall.

	· As for achievement

· As for merit









· As for merit

As for merit, with control appropriate to the 
conditions e.g. rainfall measured 
accurately 
· 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
Not enough samples taken 
Missed some days to take samples in

Spilt rain water from gauge

Need to do it again to more accurately establish a correlation




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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