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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 task is a zonation study that could be used in a variety of shore settings including:  rocky, sandy, muddy, marine, estuarine, lake, swamp, river, stream, or pond. The aim of the activity requires modification to reflect the shore setting chosen for study.

Task 1 of this assessment requires the collection and recording of field data on the distribution of a plant or animal population on a shore.  Task 2 involves the processing, presenting and interpretation of this field data.

The data collected by students should be handed in immediately after it has been collected and then given out again to the students when they return to the classroom to complete task 2.

Teachers could use their knowledge of the density and distribution of species at the field trip site to identify a list of species that are suitable for study in this investigation.  The relevant biology of the chosen species could be studied before the field trip. The setting chosen should be one where there is a clear distribution pattern for the chosen species.  Initial activities on the field trip could be used to ensure that species on the shore are correctly identified.  

Conditions:

Task 1

Students may work as individuals or in groups to collect and record their field data.  When working in groups each individual IS expected to record their own field data.  The decision to use groups will depend on a number of factors such as: number in class, amount of equipment available, size and location of the area being studied, time available.  

The students will not be given instructions on what to do (ie given direction) but are to use their knowledge of sampling, sample size and sufficiency, and field work techniques to determine the most appropriate method to gather and record the field data. A range of equipment must be provided so that students are able to SELECT a sampling method appropriate for the type, size and number of organisms being sampled and the type of habitat.

Task 2

Done individually in class using the data collected on the field trip.

It is expected that the students will be familiar with the environment and the way of life of the organism being studied before task 1 is done. However class notes and reference or resource material could be provided for Task 2 to assist students to discuss the distribution of population with reference to environmental factors and the biology of the organism.  Alternatively, a whole class discussion in general terms on the biotic and abiotic factors and the biology of the shore organisms, which might be causing the distribution of the species on the shore, could occur when at the field site. It has been found that students often think the happenings on the day (eg rain, wind, frost) are the cause of the distribution pattern when they should be considering the environmental conditions in the location over the whole year.

Resource requirements:

Quadrats of varying sizes, point sample, 1 m rules/10 m tape measure, identification sheets or keys, transect lines, equipment for measuring abiotic environmental factors e.g. thermometers, data loggers, lux meters.

<<Insert School Name Here>>
“Shore Life”

Supports internal assessment for:

Achievement Standard 90460 version 2
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Credits: 3

Student Instructions Sheet

Aim:

To record, process and interpret field data on the distribution of a population of one species on the rocky, sandy or muddy shore. <<Delete shore types as appropriate.>>
Conditions: <<insert information about conditions of the investigation including time available for task 1 and 2.>>

Task 1:  Recording field data

This task is to be done in groups of no more than 3 people. While the group may work together to collect the data, each person must record their own data.

1 Select a species suitable for study and decide on the most appropriate method to collect data on the distribution pattern of the population you are studying. Select the appropriate items from the sampling equipment supplied.

2 Record the name of the species you are going to study.

3 Carry out the sampling to collect multiple samples of data on the distribution of the population you are studying. You need to ensure you record sufficient data so that the distribution pattern of the population can be seen. 

4 As you record the data, also record any observations and measurements you make about the abiotic and biotic environmental factors (including the distribution of the populations of other species) that may be affecting the distribution of the species you are studying.

5 Check that all your data is recorded in a format that will allow you to use it when you return to school.  Write down the final method you used to collect your data.

Task 2:  Processing and Discussion

This task is to be done individually in class time. Open book – class notes and resource material.

The field data, observations and measurements you recorded will be returned to you. Use them to produce a report that includes the following:

1 The aim of your study.

2 A description of the sampling method you used.

3 Field data on distribution, observations and measurements of environmental factors.

4 Processed data presented in a table and graph appropriate to the type of data collected. “Appropriate” means that it will allow you to describe the distribution pattern of your chosen species.

5 Describe the distribution pattern of the population shown in the processed data. 

6 Discuss why the population distribution pattern you have described occurs. You will need to include reasons for the pattern relating to an environmental factor and the relevant adaptations of the organism. Your class notes and reference material about the biology of the shore organisms are available to assist you with your discussion.

Assessment schedule AS90460 version 2;   Bio/2/4 – A5   Shore Life

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

	Judgement towards Achievement
	Judgement towards Achievement with Merit
	Judgement towards Achievement with Excellence

	The student is able to record and process sufficient field data, describe the distribution of a species, and describe an environmental factor or adaptation of the organism that may have resulted in the distribution pattern.
	The student is able to record and process sufficient field data into an appropriate format and use an environmental factor or the biology of the organism to explain the distribution of a species. 
	The student is able to record and process sufficient field data into an appropriate format and use an environmental factor and the biology of the organism to discuss the distribution of a species.

	Sufficient field data:

· Multiple samples appropriate to the environment and population are recorded to provide sufficient field data to show the distribution pattern.

Recording:

· Field data record of species name and numbers or % cover of a population.

Processing

· Data is tabulated OR graphed in a way that can only be understood with reference to the collection method used. 

Description:

· Description of distribution pattern is a fair representation of the data.

· Description of an environmental factor or an adaptation of the organism that may have resulted in the distribution pattern.

<< Include an annotated script as an example of evidence for achievement>>
	Sufficient field data:

· Multiple samples appropriate to the environment and population are recorded to provide sufficient field data to show the distribution pattern.

Appropriate recording: 

· Field data recorded in a form that allows it to be processed later.

Appropriate processing:

· Data is accurately tabulated OR graphed in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used.

Explanation:

· Description of distribution pattern is a fair representation of the data.

· Explanation links distribution to an environmental factor OR biology of the organism.

<< Include an annotated script as an example of evidence for achievement with merit>>
	Sufficient field data:

· Multiple samples appropriate to the environment and population are recorded to provide sufficient field data to show the distribution pattern.

Appropriate recording: 

· Field data recorded in a form that allows it to be processed later.

Appropriate processing:

· Data is accurately tabulated OR graphed in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used.

Discussion:

· Description of distribution pattern is a fair representation of the data.  

· Discussion links distribution pattern to BOTH an environmental factor and the biology of the organism.


Assessment record AS90460 version 2;   Bio/2/4 – A 5   Shore Life

Name______________________________________________

	Requirement
	N
	A
	M
	E

	Sufficient field data: Multiple samples appropriate to the environment and population are recorded to provide sufficient field data to show the distribution pattern.
	
	

	Recording: Field data record of species name and numbers or % cover of a population.


	
	
	
	

	Appropriate recording: Field data recorded in a form that allows it to be processed later.


	
	
	
	

	Processing: Data is tabulated OR graphed in a way that can only be understood with reference to the collection method used.
	
	
	
	

	Appropriate processing: Data is accurately tabulated OR graphed in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used.
	
	
	
	

	Description: Description of distribution pattern is a fair representation of the data.


	
	

	Description of an environmental factor or an adaptation of the organism that may have resulted in the distribution pattern.


	
	
	
	

	Explanation links distribution to an environmental factor OR biology of the organism.


	
	
	
	

	Discussion links distribution pattern to BOTH an environmental factor and the biology of the organism.


	
	
	
	


Not achieved – a tick in any N box

Achievement – a tick in each of the five boxes for A

Achievement with merit - a tick in each of the five boxes for M.

Achievement with excellence - a tick in each of the five boxes for E

	Final Grade
	N
	A
	M
	E


Exemplar for Excellence – Shore Life

Task 1 Field data

Species studied: Spinifex in the sand dunes at Piha main beach

Numbers of Spinifex in

10 x 1m2 quadrats
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Area A

In front of car park

Lots of bare sand

Shaded, temp 20OC
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	Area B 

Fenced off area

Not much bare sand, lots of other plants -daisy things, lupin, pingao and succulent things.

Temp 22OC
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	Area C

Back of large sand dune

Very sheltered from sea breeze

Temp 25OC
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Task 2 Report

Aim: To collect process and interpret field data on the distribution of the spinifex population on the sandy shore.
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Method.

1 Spinifex plants were counted in three different areas on the sand dunes.  Area A is in front of the car park, Area B has been fenced off and Area C was the back of a very large sand dune away from the main part of the beach.

2 A 1 m2 quadrat was placed randomly 10 times in each area and actual counts made of the Spinifex plants.  

3 Each time a runner had created another plant by sending down roots it was counted as a new plant.

Processed data

Actual number of Spinifex plants in 1 m2 quadrat

	Quadrat
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Average 

	Area
	
	
	
	
	
	
	
	
	
	
	

	A
	6
	8
	5
	2
	0
	1
	4
	6
	5
	2
	4

	B
	10
	12
	9
	13
	8
	9
	15
	14
	10
	11
	11

	C
	16
	21
	25
	18
	19
	24
	16
	20
	17
	23
	20


A = In front of car park, 

B= Fenced off area, 

C= Back of large sand dune

Key:

A = In front of car park, 

B= Fenced off area, C= Back of large sand dune



Description of the pattern

The greatest numbers of spinifex plants were found in Area C.  Area A had the least amount.

Discussion of the pattern

Spinifex is a sand dune coloniser.  It spreads by sending out runners, which form roots and new plants at regular intervals.  People walking over the dunes disturb this process.  Area A has the least amount of spinifex because it is immediately in front of the car park so it is an area where lots of people walk over the dunes.  Peoples’ feet disturb the roots of the spinifex slowing down its ability to spread.  This results in large areas of sand without much spinifex.  

Area B is fenced off to stop people walking over it, it contain a medium number of spinifex plant.  Colonising plants like spinifex would be the first into this area.  As the spinifex spreads the sand becomes more stable.  This encourages the growth of other plants such as arctotis daisies and lupins, which then out compete the spinifex for light and water so the spinifex numbers decrease.  

Area C is an area where people don’t walk as much, so the spinifex has been able to become established.  It is sheltered from the wind that carries salt, which could also affect the growth of spinifex.  The other plants need the spinifex to colonise the sand before they can become established.











































Appropriate processing:


Data is accurately tabulated in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used. Only ONE format (table OR graph) required (EN 7).





Discussion links distribution pattern in Areas A, B and C (eg Area A least amount) to both an environmental factor (people walking over area, disturbing roots) and the biology of the species (runners for reproduction).





Area B: medium numbers (distribution pattern), spinifex coloniser species (biology of organism), out competed by other species (environmental factor).





Method given but only used for evidence of Achievement in conjunction with the field data – so that field data can be understood ie field data not appropriately recorded.





Appropriate processing:


Data is accurately graphed in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used.


Only ONE format (table OR graph) required (EN 7).





Description of distribution pattern is a fair representation of the data. ie says what the processed data shows about the distribution pattern of the population.
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Sufficient field data:


Multiple samples appropriate to the environment and population are recorded to provide sufficient field data to show the distribution pattern.





Appropriate recording: 


Field data recorded in a form that allows it to be processed later. Including species name, location (area A etc), numbers, number and size of quadrat.
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