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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.

Teachers will need to adapt the task and assessment schedule to suit their programme.

Context/setting:
This is an open-ended investigation.  The investigation will cover the complete process from planning to reporting and will involve students in the collection of primary data related to the ecological niche of the organism (EN3). Primary data may relate to biotic and/or abiotic factors. This assessment resource is designed to be used in an investigation of an INTERACTION OR RELATIONSHIP between a named organism and either an abiotic or a biotic factor in the environment. (EN3) 

Students are to investigate an aspect of the ecological niche of the organism they are studying. It is essential that they develop an understanding of the ecological niche of the organism being studied before the investigation is carried out. (EN5)  This will allow each student to select a relevant aspect of the ecological niche to investigate. Student understanding can be developed through classroom teaching, research or practical investigation.  The teacher will then need to guide the students in the selection of an appropriate aspect for investigation. 

Suitable organisms include plants, animals (investigations must comply with animal ethics guidelines (EN2), fungi and micro-organisms.

Guidance: 
“Guidance” (EN4) means the teacher interacts with the student throughout the investigation. Guidance can be written or verbal. The teacher sets the parameters (such as organisms suitable for study, equipment available) and provides general information such as resource suggestions or possible new directions. For example, guidance may involve the teacher questioning the student about the link between their investigation and the ecological niche of the organism, or suggest resources or possible techniques to use.  Guidance will mean each student receives regular feedback on his or her progress throughout the investigation. It can occur at check points or milestones when the work in progress is handed in or it could occur through general discussion with the class and with individuals. 

The use of milestones also provides opportunities to verify authenticity of the students work and for teachers to record guidance provided as required. 

Conditions:

Students are expected to carry out an individual investigation. 

Specific conditions must be stated on the student instruction sheet e.g., time in class, expected homework time, equipment and resources available, animal ethics guidelines and specific safety requirements. 
Investigations have a legal requirement to comply with the Animal Welfare Act (1999). All vertebrates and some invertebrates such as mud crabs come under this legislation. Students may require ethics approval. . Forms to do this can be found on the Royal Society website, “Code of Ethics of Working with Animals” 

http://www.nzase.org.nz/ethics.html 

The students need sufficient time for:

· Examining the ecological niche of the organism (EN5)

· Developing and trialling their method

· Carrying out their investigation

· Processing and interpreting their data

· Writing a report 

The time needed will depend on the organism being studied.

Students could keep a logbook in which all ideas such as rough notes, brainstorming, possible investigations, collection of data and observations, research and planning, failures, successes and tentative conclusions should be kept 
The logbook is a working document and its neatness is not important - its function is to record all findings, show the students’ investigative skills and to record checking of the milestones for Task 2.  The students will write the formal report from the logbook and it can also be used to ensure authenticity. If the script is on the boundary between not achieved and achieved, information in the logbook can be used to support the students’ final assessment.

Resource requirements:

The resources required will depend on the investigations chosen by each student.  It is suggested that students list the equipment/resources they require so that their availability can be checked.
Additional Information:

Whether this work is completed in class or out of school, teachers will need to include strategies to ensure authenticity. These could include digital photos, conferencing at each milestone, regular checking of logbooks and signed authenticity statements. You will need to refer to the Authenticity Policy of your school.
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Student Instructions Sheet

This investigation is divided into three tasks. 

Task 1 
Selecting an aspect of the ecological niche to investigate
In this task you will gather and process information on the ecological niche of the organism from background reading and observations.  The purpose of this task is to provide information that will enable you to develop an investigation relating to an interaction or relationship for an aspect of the ecological niche of your chosen organism.

Task 2 
Carrying out the investigation

In this task you will independently investigate in detail, an interaction or relationship in one particular aspect of the ecological niche of the chosen organism. 

Task3 
Reporting

This task requires the writing of a scientific report that introduces the aspect of the ecological niche being investigated and records details and the outcome of the investigation.
CONDITIONS
<<Teacher to insert>>

information about choice of organism or indicate that students can choose an organism
 conditions relating to time in class available, expected homework time involved, due dates for milestones, due date for report

 resources and equipment available

 investigation to be carried out independently

 animal ethics

 school’s authenticity policy (if investigation carried out outside of the classroom)

<<Insert information about the use of a logbook if required>> 
For example:

You are required to keep a logbook.
· All ideas, rough notes, brainstorming, possible investigations, collection of data and observations, research and planning, failures, successes, tentative conclusions, go into the logbook. 
· It is your ‘rough’ copy and a working document. Its neatness is not important - its function is to record all findings, show your skills in investigation and to record the milestones for Task 2 that will be signed by your teacher.  It will also be used to ensure authenticity and to support your final assessment for this achievement standard.
· All entries must be dated. 
· It is from the information in this logbook that you will write your formal report.


The ecological niche of an organism includes the physical conditions of the habitat (abiotic factors), the range of other organisms present (biotic factors) and how these link together to provide opportunities and threats for the organism. As well, the niche includes the adaptations that the organism has to allow it to exploit these opportunities and avoid the threats. 

The purpose of this task is to provide information that will be used as a starting point for you to formulate an explicit and testable aim, or testable question/hypothesis and to develop an investigation into an interaction or relationship between the organism and either an abiotic or a biotic factor in its environment. This will therefore relate to a relevant aspect of the ecological niche of your chosen organism.

Keep a record of the source of any written ideas and information. Use this information to develop a reference list that will be included in the final report.

(a)
Feeding relationships

Outline the feeding relationships that the organism is involved in. 

(b) Habitat
Examine the habitat of the organism using researched background information and your own observations and measurements. Consider biotic and abiotic factors such as: <<Teacher to insert or delete factors to ensure list is appropriate to the organism(s) being studied>>
	temperature
	
light intensity
	
humidity

	
soil/substrate type
	
exposure
	
other organisms present

	
aspect
	
density.
	


(c) Adaptive Features
Examine the adaptive features of the organism using background information and your own observations and measurements.  The adaptive features may be related to: <<Teacher to edit features to ensure list is appropriate to the organism(s) being studied>>
	movement 
	
reproduction 
	
nutrition 

	
gas exchange 
	
excretion 
	
exploiters e.g. predators / grazers

	
sensitivity
	
growth
	
competition


NOTE: Information on the ecological niche of the organism relevant to the aspect being investigated will later be written up to form the introduction section of your report. It will also be used to discuss the aspect of the organism’s ecological niche being investigated. 
TASK 2 - CARRYING OUT THE INVESTIGATION 
This task will form the main part of your report.
Focusing and Planning:
Using observations and information you have gathered in Task 1, select aspects of the organism’s niche for possible further investigation.  The aspects of the ecological niche selected must be ones that are significant to the way of life of the organism and show an interaction or relationship between the organism and either an abiotic or a biotic factor.  They must also provide you with the opportunity to develop and carry out an investigation that is appropriate to Year 13 Biology.

a) In your logbook record possible interactions or relationships relating to aspects of the ecological niche that could be investigated.

b) Formulate possible hypotheses for investigations relating to these aspects.

c) Record ideas of how you could investigate these hypotheses.

MILESTONE 1: Discuss your hypotheses and your ideas with your teacher.
Your teacher will sign your logbook. Date___________________

d)  After discussion with your teacher, choose one hypothesis to investigate that links to the aspect of the ecological niche of the organism you are investigating.

e)  Use the information collected in Task 1 to write a brief introduction of the ecological niche of your organism focussing on the interaction or relationship you are investigating and why it is significant to the way of life of the organism.  Include information relevant to the hypothesis you have chosen to investigate. 
f)   Initial method.  Develop a step by step method for an investigation that will lead to a valid conclusion. Check that the equipment you want to use is available.  You should trial some aspects of your investigation to ensure your method will be workable.

MILESTONE 2: Submit your initial method and logbook to your teacher for checking. Your teacher will sign your logbook. Date___________________

Information Gathering:
g)  Carry out your investigation. Record all relevant raw data accurately and clearly in a way that allows it to be interpreted without reference to the method..  Make sure you collect sufficient data or samples to enable a valid trend or pattern (or lack of) and to allow you to draw a valid conclusion,
MILESTONE 3: Evaluate the quality of the information gathered and its degree of relevance. Discuss this with your teacher. Your teacher will sign your logbook.
Date___________________
Processing and Interpreting Data:
h)  Process your data in a way that is appropriate to the type of data you have collected. 

i)   Analyse your processed data to identify trends, relationships or patterns (or lack of) relevant to your hypothesis. 
j)   Write a conclusion for your investigation. This must link to your data and to your hypothesis. 
k)  You are expected to use appropriate statistical procedures to establish the validity of your conclusion.
MILESTONE 4: Discuss your analysis and conclusion with your teacher. Your teacher will sign your logbook. Date___________________


Using the information you have collated in your logbook, present your findings from Tasks 1 and 2 in a formal scientific report that includes the following sections:
 Introduction – a brief description of the ecological niche of your organism focussing on the aspect you investigated, explaining why it is significant to the way of life of the organism. This was developed in Task 1 and Task 2 d above).
 Purpose – an explicit aim or hypothesis /testable question.
· Final method used.

Results – processed data showing the presence (or absence) of a trend, relationship or pattern.


Conclusion – analysis of the processed data in terms of the purpose of the investigation.

· Discussion 

1. Discuss the biological significance of the results and how they relate to the ecological niche of the organism 

2. Discuss the validity of your investigation in terms of either: analysing the reliability of the data collected.  You could consider such things as how sources of error were eliminated, how limitations were overcome and/or how the effects of bias were reduced OR use statistical analysis to establish validity of your conclusion drawn from the data.

 Reference List 
Record all sources of information used during this investigation.

 Appendix - recorded data and observations such as raw data from trials or pilot investigations if used.
Assessment schedule: Bio/3/1_C3 
Investigating an interaction or relationship relating to the ecological niche of an organism

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

	Judgement for Achievement
	Judgement for Achievement with Merit
	Judgement for Achievement with Excellence

	The report shows the carrying out of a practical investigation into an aspect of an organism’s ecological niche. 
	The report shows the carrying out of a quality practical investigation into an aspect of an organism’s ecological niche, with a discussion.
	The report shows the carrying out of a quality practical investigation into an aspect of an organism’s ecological niche with a comprehensive discussion. 

	The report will comprise:

· The introduction briefly summarising the ecological niche of the organism with information on why the aspect being investigated is significant.

· A statement of purpose – an explicit aim/ hypothesis / testable question / prediction).


A final method that describes:

- what data will be collected

- how this data will be collected

- the range of data/samples 

- the consideration of some (i.e. at least two) other key factors.

Data/samples relevant to the purpose, collected, recorded and processed. This could involve graphing and/or calculations, an ordered table, or an ordered table of averaged data. Minor processing or computational errors can be ignored.
A conclusion based on the processed data in relation to the purpose of the investigation.

<< Include an annotated report (in context) as an example of evidence for achievement>>
	As for achieved and,


A final method that describes:

- a valid technique for collecting the data

- a valid range of data/samples 

- how most other factors that might influence the investigation will be taken into account. 

Data/samples relevant to the purpose, collected, recorded and correctly processed to enable a pattern or trend (or absence) relevant to the purpose of investigation to be determined i.e. sufficient raw and processed data/samples display a level of accuracy that contributes to the overall validity of the conclusion. Either a table with the calculation of averages or a graph may be used, as long as a trend or pattern (or absence) can be identified. 
A valid conclusion based on the processed data in relation to the purpose of the investigation.
A discussion that considers the significance of the results of the investigation in relation to the ecological niche of the organism.

<< Include an annotated report (in context) as an example of evidence for achievement with merit>>
	As for merit and,

· A comprehensive discussion that considers

- the investigation as a whole

- the significance of the results in relation to the ecological niche of the organism and relevant scientific information

- the validity of the investigation in terms of:

Either

The validity of the conclusion using statistical methods.

Or

The reliability of the data by consideration of the method and how factors such as sources of error were eliminated, how limitations were overcome or how the effects of bias were reduced.

<< Include an annotated report (in context) as an example of evidence for achievement with excellence>>


The following annotated exemplar indicates the expected standard at Merit level for AS90713 v2 (Biology 3.1)
Exemplar:        Achievement with Merit

Report on the distribution of mangrove pneumatophores in differing draining conditions

Introduction: The ecological niche of the mangrove Avicennia marina var.resinifera

Mangroves grow in enclosed soft shores.  They live in a habitat with fluctuations in salinity, where the substrate is unstable and is anaerobic.  There are changing water levels and exposure to the elements.  Mangroves flourish and provide a habitat for other organisms as well as preventing erosion of the shoreline.

Mangroves have physiological adaptations to deal with the fluctuating salinity in their habitat.  The salinity is a result of the tidal rivers flowing through the habitat.  Mangroves have dealt with this by storing salt in older leaves before they fall and excreting salt though their leaves.  This is why if you ever lick a mangrove leaf it will taste salty.  Mangroves are also physiologically able to tolerate higher than usual salt concentrations in its leaf.

The substrate is another feature of the mangroves’ habitat.  It is typically poorly aerated, lacks stability and is poorly drained.  Poorly drained soils tend to be anaerobic – lacking in oxygen. At the time the investigation was carried out it was low tide and as we walked through the mud we could smell the sulphur compounds let out by the anaerobic bacteria.  Mangroves have structural pneumatophores, aerial roots which grow upwards above the surface to get oxygen for respiration because there isn’t sufficient oxygen in the silt.  Pneumatophores grow from the cable roots which radiate in all directions.  There are orange pits on the pneumatophores called lenticels which have groups of specialised cells which are hydrophobic and allow oxygen to enter but not water.

In open sandy sites there will be more oxygen in the substrate so there should be fewer pneumatophores compared with sites where there is more mud and silt.

Aim:
To investigate the density of pneumatophores of mangroves in areas of differing substrate drainage conditions.

Hypothesis:

Mangroves pneumatophores will be denser in areas of with lots of mud because there is less oxygen in the substrate in these areas due to the poor drainage.

Method:

1. Areas with different amounts of sand and mud were identified.  I did this by taking a 500 mL sample of the substrate from each area and put it into a measuring cylinder added 200 mL of water.  I shook it very hard to mix it all and then left it to settle.  This caused the sand and mud to separate out into different layers.  I grouped my samples into the following substrate groups:

0 - 19 %    sand 
20 - 39 %   sand 

40- 59 %    sand
60-79%      sand
80 - 100 % sand 

2. Five mangrove trees were selected in each area of different substrate. I tried to choose trees that were of similar heights and ages and at a similar position in the tide zone so that they were covered by water for similar amounts of time.

3. A string 1 metre long was used to mark out a circle of 1m radius around the selected trees. The numbers of pneumatophores in the circle of 1m radius from the trees were counted and converted to density per square metre.  

Results:

	
	Substrate Composition

	
	0 - 19 % mud
	20 - 39 % mud
	40 - 59 % mud
	60 – 79 %

mud
	80 - 100 % mud

	Number of pneumatophores
	266
	321
	350
	386
	408

	Density per m2
	836
	952
	1050
	1165
	1283
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The Effect of Substrate Composition on the Density of Mangrove Pneumatophores 

Conclusion:

My results show that there is a distinct relationship between the density of Mangrove pneumatophores and the quantity of mud in the substrate the plant is growing in. The density of pneumatophores is highest in areas of high mud (81 – 100 % mud) with low sand (0 –19 % sand) which are the poorest drainage areas. The lowest density of pneumatophores is in areas with good drainage that have low mud (0 – 19 %) with high sand (81 – 100 %). Thus proving my hypothesis to be correct.

Discussion:

Mangroves have three different types of roots – anchor roots that give support, small nutritive roots absorb nutrients from the substrate and pneumatophores that grow upward out of the substrate in order to collect oxygen from the air above the anaerobic mud. Pneumatophores are an important adaptation to life in the water logged wetland environment between land and sea. 


My investigation was prompted by observing that areas in the Mangawhai estuary where there was lots of water around at low tide seem to contain large numbers of pneumatophores.  I wanted to discover whether the substrate and drainage conditions had an effect on pneumatophore density of Avicennia marina var.resinifera.  Drainage is affected by the amount of mud and sand in the substrate.  How well the substrate drains affects the amount of oxygen it can hold.

The discovery that areas with more mud and therefore poor drainage have a higher density of Mangroves pneumatophores shows an adaptation of the mangrove.  Pneumatophores are used by the mangrove to absorb oxygen through specialised lenticels. The lenticels, when not under water, are able to draw air into the spongy tissue within the roots of the mangrove. 

Pneumatophores are needed as the mud below the poor drainage areas is anaerobic. In substrates that are high in mud and poorly drained the fine mud particles fit close together and the activity of bacteria reduces the amounts of oxygen available to the roots of the Mangrove plants. Where the conditions are more anaerobic then more pneumatophores are needed to collect the amount of oxygen needed by the root cells in order for them to carry out respiration to the level required to carry out the range of root cell activities.

Possible flaws in my experiment may have been that the samples I took were not representative as I only sampled three trees in each area.  I may have chosen atypical mangroves.  To over come this problem I would repeat this more often.


For further studies I would be interested in comparing pneumatophore density in poorly drained and well drained conditions in two different estuaries.  I would especially try one on another coast to see if there is any difference.  I would also be interested in investigating the difference in average pneumatophore height in each drainage condition because I observed that many taller pneumatophores were in poorly drained conditions.

Reference list http://www.epa.qld.gov.au/nature_conservation/habitats/wetlands/wetlands_habitats/mangroves



TASK 1 – INVESTIGATING THE ECOLOGICAL NICHE OF A NAMED ORGANISM











Summarises aspects of the ecological niche 





Significance of pneumatophores   to way of life





Hypothesis is explicit, testable and linked to ecological niche





Quality method with sufficient information for it to be repeated 





A valid range of data/samples (step 1)





A valid technique for collecting data (Step 3)





How other key variables will be controlled and/or how other factors might influence the investigation (step 2)





Data relevant to the purpose, collected, recorded and correctly processed to enable a pattern or trend (or absence) relevant to the purpose of investigation to be determined.





A valid conclusion based on the processed data in relation to the purpose of the investigation





A discussion that considers the significance of the results of the investigation in relation to the ecological niche of the organism





Lacks comprehensive discussion without either statistical analysis or consideration of how limitations were overcome











TASK 3 – REPORTING
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