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Internal Assessment Resource

Earth and Space Science Level 3
	This resource supports assessment against:

Achievement Standard 91410
Carry out an independent practical Earth and Space Science investigation

	Resource title: Water Clarity

	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
	December 2012 

To support internal assessment from 2013

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

NZQA Approved number A-A-12-2012-91410-01-6077

	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

Standard Earth and Space Science 91410: Carry out an independent practical Earth and Space Science investigation
Resource reference: Earth and Space Science 3.1A
Resource title: Water Clarity
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 Earth and Space Science 91410. 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 

For this assessment activity students will design and carry out an investigation about water clarity in the local area. They will keep a research logbook as they conduct the investigation and will write a report on their findings. Both the research logbook and the report will be handed in for assessment.
Conditions 

Students can work in groups or individually to develop a method and collect reliable raw data. The rest of the assessment must be done individually. 

Students will record their progress in a research logbook. You may need to explain how this should be used. Student Resource A contains some guidance for the students on keeping their research logbook. Students must hand in the logbook with their final report so that raw data can be checked and points clarified. 
Monitor the students’ progress throughout this assessment by regularly checking their logbooks, setting milestones and interviewing them about their progress. 
Resource requirements 

You could provide background resources on water clarity, or the students may carry out their own background research. 

Student Resource B contains links to web sources that will give students some direction. 

Students may need access to the Internet, photographs, videos, DVDs, and reference books as well as field experts such as scientists. 
Additional information 

All safety requirements must be stated clearly on the student instructions sheet. 

Internal Assessment Resource

Achievement Standard Earth and Space Science 91410: Carry out an independent practical Earth and Space Science investigation 

Resource reference: Earth and Space Science 3.1A
Resource title: Water Clarity

Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out an independent practical Earth and Space Science investigation.
	Carry out an in-depth independent practical Earth and Space Science investigation.
	Carry out a comprehensive independent practical Earth and Space Science investigation.


Student instructions 
Introduction 

Water clarity is a measure of how clear water is; specifically it is a measure of how far down light penetrates through water. Reduced water clarity is caused by suspended particles, which can limit the amount of light available for photosynthesis. This leads to lower dissolved oxygen concentrations, and can suffocate organisms such as fish and freshwater koura.
For this assessment activity you will design and carry out an investigation about water clarity in your local area and how it is affected by rainfall. You will keep a research logbook as you conduct the investigation and you will write a report on your findings. Both the research logbook and the report will be handed in for assessment.
You will be assessed on how well you have:

· processed, interpreted, and drawn valid conclusions from the data you have collected

· justified how your method allowed you to collect valid and reliable data

· explained the Earth and Space Science related to your investigation.

This assessment activity will take place over 4–6 weeks of in-class and out-of-class time.

It is important that you hand in your research logbook with your final report so that raw data can be checked and points clarified. Refer to Student Resource A for more information on keeping a research logbook.

Your teacher will monitor your progress throughout the investigation.
Task
Design and carry out an investigation about water clarity in your local area.

You may carry out a fair test, a pattern-seeking investigation, or an investigation that has aspects of both. 

You can work in groups or as individuals to develop a method and collect raw data. The rest of the assessment must be done on your own.

Your teacher may provide background resources or class notes on water clarity. You will also be provided with the necessary equipment.

Follow ALL safety instructions.

You must keep a research logbook to show your progress. 
Conduct background research and develop the method

You may do this part in small groups or individually. 

If necessary conduct background research into water clarity. Include copies of any material you use in your research logbook. 

Remember to include full references for your research material. This should be in the form of a bibliography that includes full web addresses for Internet sources, full referencing of information from books and journals, and details of any interviews you have conducted (such as time and date).
Refer to Student Resource B for web links related to water clarity.
Study the background material (this may have been given to you by your teacher or you may have researched this yourself).
Write a purpose for your investigation that is related to the background material.
Write a method for your investigation that relates to the purpose, by describing:
· the valid range for the key variable

· the valid measurement of the key variable

· how other variables will be managed

· control of potential sources of error

· management of sampling bias

· how reliable raw data will be collected.
Confirm or refine your method to ensure it will give you valid and reliable raw data.

This can be done by trialling the method and if necessary altering how you treat the key variable, manage other variables, potential sources of error, or sampling bias.

Record in your research logbook how you have confirmed or refined your method including describing any changes that you have made to it.

If you are working in a group, record in your research logbook how your ideas helped develop the method the group decided on. Entries should show that you have reflected on your contribution to the group method.
Collect data
This part may be done in groups or individually. 
Collect a wide range of reliable raw data by following your method.
You may change the method again if required. Make sure that you record in your research logbook any changes to your method and the reasons for them.
Record the raw data in your research logbook.
If you are working in a group, write up in your research logbook how you contributed towards the collection of data. 
Write report

This part must be done individually. 

Write a report that:

· shows how you processed and interpreted the data you collected
· explains how your method allowed you to collect valid and reliable data
· evaluates the Earth and Space Science related to your investigation.
Include the following items in your report:
· a statement of purpose for your investigation

· your final method, which describes:

· a range for the key variable

· how the key variable was measured

· how other variables were managed

· how you controlled for other potential sources of error 
· how reliable raw data was collected 
· how you managed sampling bias.
· the raw data you collected consistent with the final method as recorded in your research logbook (hand in your research logbook with your report) 

· an explanation of how you processed the raw data: you should relate this to the purpose of your investigation
· your interpretation of the processed data in order to draw a valid conclusion related to the purpose of the investigation
· a justification of how the method allowed you to collect valid and reliable raw data

· an evaluation of the Earth and Space Science related to the investigation.
Student Resource A: Research logbook

Your teacher will explain how to keep a research logbook; the research logbook may be in electronic form or a hard copy book.
The logbook should contain:

· notes on how you developed your method

· the results of any trialling you undertook of the method

· notes on changes to the method and the reasons these were made

· the unprocessed raw data that is collected

· a record of the contribution you made to any group work

· working notes on:

· what you did to ensure the validity and reliability of the results

· any factors beyond your control that affected the method and results 

· any errors made in the method that may have affected results

· science ideas that can be used in the report. 
Validity of data means that the method is designed carefully enough so that all realistic sources of error are managed, the key variable(s) to be manipulated (changed) has a valid range, and there is accurate measurement of the relevant key variable(s), within realistic tolerance limits if necessary. 

Reliability of data means that the results are repeatable, and that the same (similar) results are obtained each time. This doesn’t necessarily mean that the results are accurate or correct, just repeatable and consistent.
Student Resource B: Web links related to water clarity

http://www.mfe.govt.nz/environmental-reporting/freshwater/river/clarity/national-and-council.html
http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water
http://www.qacps.k12.md.us/cms/teachers/SCI/testclar.htm
http://www.royalsociety.org.nz/publications/journals/nzjm/2002/004/
http://cber.bio.waikato.ac.nz
http://www.noble.org/ag/wildlife/secchidisk/
http://lakewatch.ifas.ufl.edu/circpdffolder/ClarityPt1to3.pdf (to view this PDF, paste the text into your search engine and select Quick View)
Assessment schedule: Earth and Space Science 91410 Water Clarity

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

	The student has carried out an independent practical Earth and Space Science investigation.

The student report has stated a purpose arising from their research into water clarity and how it is affected by rainfall.
For example: My investigation will look at water clarity at three locations in the Waikato River during fine weather (no rain in last 72 hours) and over time after rain that has fallen for at least two hours.
The student has developed a method that gives:
· the range for the key variable(s)
· how the key variable(s) is measured

For example: Using a Seechi disk.
· the management of other variables
For example: Same person should take readings of Seechi disk, since sharpness of vision varies from person to person.
· management of sampling bias
· how valid raw data is reliably collected

For example: Take readings more than once and average results.
The student has collected raw data that is consistent with the method.

The student has recorded and processed raw data relevant to the purpose.

The student has interpreted the processed data to draw a conclusion related to the purpose of the investigation.

The student has explained the Earth and Space Science related to the investigation.

For example: The clarity decreases as rainfall increases because material is entering the river from the surrounding environment.
The examples above relate to only part of what is required, and are just indicative.

	The student has carried out an in-depth independent practical Earth and Space Science investigation.

The student report has stated a purpose arising from their research into water clarity and how it is affected by rainfall.
The student has developed an original method that gives:

· the ranges for the key variable(s)

· how the key variable(s) is measured

· the management of other variables

· management of sampling bias

· how valid raw data is reliably collected. 
And considered the method and refined it where necessary to increase the validity and reliability of collected data.

For example: The glare off the water was a problem so readings were taken on the shady side of the boat so glare doesn’t affect the result.

The student has collected raw data that is consistent with the refined method.

The student has recorded and processed raw data relevant to the purpose.

The student has interpreted the processed data to draw a valid conclusion related to the purpose of the investigation.

The student has explained, in-depth, the Earth and Space Science related to the investigation.
For example: The clarity decreases as rainfall increases because material is entering the river from the surrounding environment. This material is mainly silt that has accumulated in the environment during dry spells. 

The examples above relate to only part of what is required, and are just indicative.

	The student has carried out a comprehensive independent practical Earth and Space Science investigation.

The student report has stated a purpose arising from their research into water clarity and how it is affected by rainfall.

The student has developed an original method that gives: 

· the accurate range(s) for the key variable(s)

· how the key variable(s) is measured
· the management of other variables
· management of sampling bias
· how valid raw data is reliably collected.
And considered the method and refined it where necessary to increase the validity and reliability of collected data.

The student has collected a wide range of raw data that is consistent with the refined method.
The student has recorded and processed raw data relevant to the purpose.

The student has interpreted the processed data to draw a valid conclusion related to the purpose of the investigation.

The student has evaluated how the method allowed for valid and reliable data to be collected.

For example: Readings were taken at the same time of the day because the angle of the Sun affects the intensity of light entering the water and hitting the disk.
The student has evaluated the Earth and Space science related to the investigation.

For example: Readings were taken at the same time of the day because the angle of the Sun alters the ratio of reflected to refracted light and therefore the intensity of light entering the water and hitting the disk.

Observation of the disk from directly above ensured that total internal reflection did not occur. As the angle of observation increases, there is an angle at which total internal reflection occurs and the disk will no longer be visible. 

For example: The clarity decreases as rainfall increases because material is entering the river. This material is mainly silt and has accumulated in the environment during dry spells. It comes from the erosive effects of animals and humans and remains in situ until overland flow removes it. 
The material is low in clay as clay tends to be removed by the wind, especially in New Zealand where strong winds are a common phenomenon. 
The time lag between rainfall and clarity decreasing is a measure of the time it takes rain to enter the river.
The examples above relate to only part of what is required, and are just indicative.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
NZQA Approved
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