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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: Weathering and Erosion

	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-12-2012-91410-01-6078

	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

Achievement Standard Earth and Space Science 91410: Carry out an independent practical Earth and Space Science investigation 
Resource reference: Earth and Space Science 3.1B
Resource title: Weathering and Erosion
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 

Students will undertake a practical investigation exploring an aspect of weathering and erosion in their local area. You will provide the context for the investigation, including background resources and any necessary equipment. The students will design their own investigation within this context. Ideas for weathering and erosion practical investigations include:

· measuring the amount of sediment brought down by a river during heavy rain

· determining the different sediment particle sizes across a braided river (not in flood) or beach or sand bank

· observing erosion on a hillside, beach, or river bank over time

· setting up laboratory experiments measuring the rate of sedimentation of different particle sizes

· setting up laboratory experiments measuring erosion of different types of sediment ranging from very fine to very coarse

· gathering core samples of sediment or soil and comparing different areas.
Conditions 

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

Students will record their progress in a research logbook (this may be in electronic or paper form). 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 their logbook with their final report so that raw data can be checked and points clarified. 

Resource requirements 

You can provide background resources on weathering and erosion for your students as required by the investigation. Students might also carry out their own background research. 
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 3.1B
Resource title: Weathering and Erosion
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 

You will undertake a practical investigation exploring an aspect of weathering and erosion in your local area. You will keep a research logbook during the investigation and will write a report on your findings.

Your teacher will provide the context for your investigation, including background resources and any necessary equipment.
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.

Task
Design and carry out an investigation.

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 an individual to develop a method and collect raw data. The rest of the assessment must be done on your own.

Follow ALL safety instructions

Teacher note: It is strongly recommended that you insert safety instructions relevant to the investigation here.

You must keep a research logbook in electronic or paper form showing evidence of your progress. Your teacher may ask to see your logbook during the investigation. 
Conduct background research and develop the method

You may do this research in small groups or individually. 


You may need to research the aspects of weathering and erosion relevant to your investigation. 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).
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

· the control of potential sources of error

· the management of sampling bias

· how reliable raw data will be collected.
Confirm or refine your method by trialling it. Record any changes in your research logbook. 

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 valid and reliable raw data consistent with the method and record the data in your research logbook.

You may keep on refining the method if required. Record changes in your logbook.

If you are working in a group, write up in your research logbook how you contributed towards the collection of data.
Write report
Include in your report:

· your purpose

· your final method, which describes how you collected valid and reliable data

· the processed valid and raw data relevant to your purpose
· an interpretation of the processed data and a valid conclusion relevant to the purpose
· a justification of how the method allowed for valid and reliable data to be collected 
· an evaluation of the Earth and Space Science relevant 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 trialing 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.
Assessment schedule: Earth and Space Science 91410 Weathering and Erosion

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

	The student has carried out an independent practical investigation.

The student report has stated a purpose arising from their research into weathering and erosion.

The purpose is to see if there is a correlation between the amount of rainfall and the sediment load of a stream or river.

The student has developed a method that describes:

· the range for key variables 

A range of times to collect samples dependent on when the rain is falling, for example, 3 times a day when rain is forecast, 5 times a day during rain, 3 times a day for 3 days after rain has stopped falling.

· how key variables are measured 

A water sample is collected at each time. The sediment load is determined by filtering the water sample, drying the sediment collected, and determining the mass of the sediment. Rainfall is determined by collecting rain daily in rain gauges, one in the area of collection and if possible in the head waters or from newspaper or council records.

· the management of other variables

The same volume of water is collected each time. Filter paper is dried before filtering of the sample
· the control of potential sources of error

Samples may not be able to be taken in the same place if the river rises.
· the management of sampling bias

The samples may not be spread out over the day because of difficulty accessing the site. Rain gauge emptied at the same time each day.

· the reliable collection of raw data

Enough samples to ensure reliable data. 
The student has collected raw data that is consistent with the method.

As shown in the logbook.

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

As seen in the logbook and report, for example, tables and comparative graphs showing time, sediment load and rainfall.

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

The comparative graph shows that as rainfall rose and then fell the sediment load also rose and fell. 
The student has explained the Earth and Space Science related to the investigation.

When rain falls, sediment (in the form of eroded soil and rock) is washed into the river. The river water turns brown because of the sediment. Visually the water looks browner the more rainfalls. This is confirmed by the results.
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 investigation.

The student report has stated a purpose arising from their research into weathering and erosion.

The purpose is to see if there is a correlation between the amount of rainfall and the sediment load of a stream or river.

The student has confirmed or refined the original method by:

· valid ranges for the key variables

A range of times to collect samples dependent on when the rain is falling, for example, 3 times a day at 8 hour intervals when rain is forecast, 5 times a day at 4 hour intervals during rain, 3–4 times a day for 3 days at 5–8 hour intervals after rain has stopped falling.

· how the key variable is validly measured

A water sample of the same and sufficient volume is collected at each time. The sediment load is determined by filtering the water sample through pre-dried filter paper, drying the sediment collected, and determining the mass of the sediment.

· the valid management of other variables

Sufficient water of the same volume is collected at the same place.

· how valid raw data is reliably collected.
Enough samples are collected over the time period to indicate the change in sediment load. Rain gauge emptied at same time each day.
The student has collected valid and reliable raw data that is consistent with the refined and considered method.
As shown in the logbook.

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

As seen in the logbook and report, for example, tables and comparative graphs showing time, sediment load and rainfall.

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

The comparative graph shows that as rainfall rose and then fell the sediment load also rose and fell with a lag of 6 hours.

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

When rain falls, sediment (in the form of eroded soil and rock) is washed into the river and is carried downstream. The river water turns browner over time as more sediment is washed into the river. Visually the water looks browner the more rainfalls. This is due to suspended clay and silt particles. The results show that there is about a lag of 6 hours from for example, the peak rainfall and the peak amount of sediment. 
The examples above relate to only part of what is required, and are just indicative.

	The student has carried out a comprehensive independent practical investigation.

The student report has stated a purpose arising from their research into weathering and erosion.

The purpose is to see if there is a correlation between the amount of rainfall and the sediment load of a stream or river.

The student has confirmed or refined the original method by:

· accurate ranges for the key variables

A range of times to collect samples dependent on when the rain is falling, for example, 3 times a day at 8 hour intervals when rain is forecast, 5 times a day at 4 hour intervals during rain, 3–4 times a day for 3 days at 5–8 hour intervals after rain has stopped falling.
· how the key variable is validly measured accurately
A water sample of the same and sufficient volume is collected at each time. The sediment load is determined by filtering the water sample through pre-dried filter paper, drying the sediment collected, and determining the mass of the sediment.

· the valid management of other variables

Sufficient water of the same volume is collected at the same place.

· how valid raw data is reliably collected.
Enough samples are collected over the time period to indicate the change in sediment load. Rain gauge emptied at same time each day.
The student has collected valid and reliable raw data that is consistent with the refined and considered method.

As shown in the logbook.
The student has recorded and processed valid and reliable raw data relevant to the purpose.
As seen in the logbook and report, for example, tables and comparative graphs showing time, sediment load and rainfall.

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

The comparative graph shows that as rainfall rose and then fell the sediment load also rose and fell with a lag of 6 hours.

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

Valid and reliable data was collected because I ensured that I collected a large number of samples over a wide range of time. I ensured that I always collected the same amount of water and that the sediment load was accurately measured. I also made sure that I emptied the rain gauge at the same time each day. 

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

When rain falls, sediment in the form of eroded soil and rock is washed into the river and is carried downstream. The river water turns browner over time as more sediment is washed into the river. Visually the water looks browner the more rainfalls. This is due to suspended clay and fine silt particles. There is also some colloidal material contributing to this effect.
The results show that there is about a lag of 6 hours from for example, the peak rainfall and the peak amount of sediment. This is because the sediment has to be carried downstream to the collection point. Examination of the sediment may give an indication of its origin, which could be an interesting extension to the investigation.
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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