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Internal Assessment Resource

Biology Level 2

	This resource supports assessment against:

Achievement Standard 91158 version 2
Investigate a pattern in an ecological community, with supervision

	Resource title: Where have all the kākā gone?

	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
	February 2015 Version 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91158-02-5411

	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 Biology 91158: Investigate a pattern in an ecological community, with supervision 
Resource reference: Biology 2.6B v2
Resource title: Where have all the kākā gone?
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 Biology 91158. The Achievement Criteria and the Explanatory Notes (EN) contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it. 

Context/setting 

Students research the effects of introduced mammals on the distribution kākā. It is recommended that they research the distribution of kākā in more than one community, to allow them to compare areas with pest control and areas with no pest control. Information about kākā and at least one other interrelated species should be included in their final report. 

You could choose another native NZ bird for students to investigate (e.g. mōhua, whio, kōkako), as long as there is enough current scientific data available relating to their ecology and interrelated species for them to use. 

Students do not need to complete their own fieldwork for this investigation. They will complete a research investigation to locate data, observations and information from current and relevant scientific studies. Part of the assessment involves students choosing relevant information for their investigation. You can also provide resource materials (including tables, graphs, resources sheets, photographs, websites, videos and/or reference texts) as appropriate. Refer to EN 3 and 7. 

Conditions 

This assessment activity is intended to take place over about 2–3 weeks of in and out-of-class time, not including time for prior teaching of ecological concepts. 

The written assessment is to be completed individually over 2 -3 periods in class.
Adjust these times and conditions to suit your students and context.

Resource requirements 
Students will need access to the Internet to investigate the relevant ecological concepts and to collect their own resources and information to use in their final report.

You are expected to guide students about the locations of kākā communities that they could focus their investigation around. A list of useful resources (including locations of currently monitored kākā populations) is included. 

Additional information 

It is expected that teaching will cover relevant ecological concepts in class before the assessment begins (distribution patterns, abiotic/biotic factors, ecological niche, adaptations, and interrelationship). 
The investigation is carried out with supervision (EN 8).  This means that the teacher provides guidelines for the investigation such as the context for the investigation, instructions that specify the requirements and provides appropriate resources for students to comprehensively investigate a pattern in an ecological community.
Many of the reference sources included in the Student Resource have been accessed from the Department of Conservation website, which is a good reference source for current information and studies about native organisms. It is inevitable that a discussion of the use of 1080 poison will arise during this investigation (as a method of controlling introduced mammalian pests), which is why some journal articles about this topic have been included in the reference list. 
Conditions of Assessment related to this achievement standard can be found at http://ncea.tki.org.nz/Resources-for-Internally-Assessed-Achievement-Standards.

Internal Assessment Resource 

Achievement Standard Biology 91158: Investigate a pattern in an ecological community, with supervision 
Resource reference: Biology 2.6B v2
Resource title: Where have all the kākā gone?
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate a pattern in an ecological community, with supervision.
	Investigate in-depth a pattern in an ecological community, with supervision
	Comprehensively investigate a pattern in an ecological community, with supervision.


Student instructions 
Introduction
This assessment activity requires you to investigate and write a report about the pattern (or absence) of the effects of introduced mammals on the distribution of kākā, an endangered native New Zealand bird, in a named community. 

Teacher note: Adapt the context to suit your students by choosing another native NZ bird.
Practical investigation work is not required for this assessment. However, your investigation must involve analysing and interpreting information about this community, the impact of introduced mammals relating the pattern of distribution of kākā and at least one interrelated species in the ecosystem (ie. the community and abiotic environment). You will research relevant information for your investigation and/or use resource materials provided by the teacher.
Part 1 - You have 2 - 3 weeks of in- and out-of-class time to carry out research into the organisms and the environmental factors relevant to your investigation. During this time you can discuss ideas with other students.
Part 2 - You will complete your written report individually in class, over 2 -3 periods.
Teacher note: Modify these conditions to suit your students e.g. context, time allowed, date due and the resources provided.
You will have access to your class notes, research information, and any other resources you need to help you write your report. 

Your report will be assessed on how comprehensively you identify, describe and explain a pattern (or absence) of the effects of introduced mammals in an ecological community (or communities) containing kākā, by relating the pattern to environmental factors (biotic and/or abiotic) and the biology (adaptations) of of interrelated organisms of different species.
Task

Part 1: Collecting and processing information

This task is not assessed, but it helps you prepare for writing your report. You can complete this work individually or as a group, and discuss your ideas and questions with other people, including your teacher. 

Carry out research and gather the information you will need for your report. 
You should choose at least two other organisms (of different species), along with kākā, to include in your investigation.
Collect a wide range of relevant and reliable information, which could include information from websites, scientific journals, reference texts, and interviewing people.

Use data (and/or observations) from at least two scientific studies about kākā and introduced mammals. These studies should be relatively current (from within the last ten years) and relevant to your investigation.

Make sure you collect enough information to allow you to discuss:

· the biology of your chosen organisms (ecological niche, adaptations – structural, behavioural or physiological)

· the environmental factors that could affect your organisms (biotic and abiotic)

· the effects of introduced mammals in an ecological community (or communities) containing kākā

· interrelationships between organisms in your chosen ecological communities

· a pattern that exists within the ecological communities containing kākā. A community pattern may include: succession, zonation, stratification, or another distribution pattern in response to an environmental factor.

Record the details of the information sources you use, to include in a bibliography at the end of your report. 
You may choose to organise and store your information in an online document (e.g. a spreadsheet or form), to allow easy access when you write your report. 
For authenticity purposes, you will not be able to share these documents with other students during the assessment lessons (when you write up the report).

Part 2: Written Report

You have 2 -3 periods to complete your report, working individually in class. 

You may choose the format for your report, but discuss your choice with your teacher to make sure the format is appropriate i.e allows you to complete a discussion.
Your report should include:

· Introduction – briefly summarise your investigation to include the location of area(s) you have researched and the scientific names of the organisms investigated (including kākā).
· Biology of the Ecological Community - a description of the ecological niche and adaptations of kākā and at least two other organisms (of different species), and of the relevant interrelationships between these organisms.
· Abiotic Environment – describe the abiotic factors found in the areas you investigated.
· Data you used to identify a distribution pattern – this can either be compiled by you e.g. a graph or table, or it could be processed data from other sources.  It needs to be included in the report and referenced if it is from another sources, either as an appendix or in the body or the report.
· Description of Pattern – describe the findings and/or observations from your research/collected data and use these to identify a pattern (or absence) related to the effect of introduced mammals on kākā in the ecological communities they inhabit. This may include tables or graphs (as published in the scientific studies you have located or those provided by your teacher), to clearly show the pattern.
· Discussion – relate the pattern in the communities to the biology of the kākā, and the environmental factors in the ecosystem. Include: 
· the effects of introduced mammals in the community (or communities) containing kākā
· explanations of how or why the biology (adaptations, interrelationships) of at least two species relates to the pattern, or absence of a pattern
· a discussion of how environmental factors (abiotic and/or biotic) might affect the organisms in the community, and how this relates to the observed pattern (or absence of a pattern). This could involve elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and analysing.
· Bibliography – list the information sources you used. This should be written in a format that allows other people to find the information sources. The bibliography will not be assessed, but it is expected good practice to acknowledge information sources you used in your work. 

Useful Sources
Greene, T.C. et al (2004). Research summary and options for conservation of kaka (Nestor meridionalis). Department of Conservation, Science Internal Series 178. URL: http://www.doc.govt.nz/upload/documents/science-and-technical/dsis178.pdf
Moorhouse, R. and Greene, T. (2002). Control of introduced mammalian predators reverses the decline of a threatened New Zealand parrot. Department Of Conservation, Science Poster no. 53. URL: http://www.doc.govt.nz/upload/documents/science-and-technical/SciencePoster53.pdf
Powlesland, R.G. et al (2003). Effects of a 1080 operation on kaka and kereru survival and nesting success, Whirinaki Forest Park. New Zealand Journal of Ecology Vol. 27 (2), New Zealand Ecological Society. URL: http://www.nzes.org.nz/nzje/free_issues/NZJEcol27_2_125.pdf
Taylor, G. et al (2009). Effect of Controlling Introduced Predators on Kaka (Nestor meridionalis) in the Rotoiti Nature Recovery Project. NZ Department of Conservation. URL: http://www.doc.govt.nz/upload/documents/conservation/native-animals/birds/kaka-in-rnrp-web.pdf 

Dilks, P. et al (2003). Large scale stoat control to protect mohua (Mohoua ochrocephala) and kaka (Nestor meridionalis) in the Eglinton Valley, Fiordland, New Zealand. New Zealand Journal of Ecology Vol. 27 (1), New Zealand Ecological Society. URL: http://www.nzes.org.nz/nzje/free_issues/NZJEcol27_1_1.pdf
Veltman, C.J. and Westbrooke, I.M. (2010). Forest bird mortality and baiting practices in New Zealand aerial 1080 operations from 1989 to 2009. New Zealand Journal of Ecology Vol. 35 (1), New Zealand Ecological Society. URL: http://www.nzes.org.nz/nzje/new_issues/NZJEcol35_1_21.pdf
Green, W. (2004). The Use of 1080 for Pest Control – a discussion document. Department of Conservation and the Animal Health Board. URL: http://www.doc.govt.nz/upload/documents/conservation/threats-and-impacts/animal-pests/use-of-1080-04.pdf
DOC Information about kākā (includes links to resources, Whirinaki field trip): http://www.doc.govt.nz/conservation/native-animals/birds/land-birds/kaka/
DOC Information about Waipapa ecological area: http://www.doc.govt.nz/conservation/land-and-freshwater/land/waipapa-ecological-area/
DOC Information about Project Kākā – Tararua Nature Recovery: http://www.doc.govt.nz/conservation/land-and-freshwater/land/project-kaka-tararua-nature-recovery/
The Red List (IUCN – International Union for Conservation of Nature) information about kākā (endangered): http://www.iucnredlist.org/apps/redlist/details/142451/0
Wellington Zoo information about kākā: http://www.wellingtonzoo.com/net/explore/animals.aspx?id=49
Assessment schedule: Biology 91158 Where have all the kākā gone?
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student is able to investigate a pattern in an ecological community, with supervision.
The report includes evidence of:

· Analysing and interpreting information about the effect of introduced mammals on kākā in a specific ecological community/ies.  

· Information may come from description of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts researched and/or provided.

· Describing observations or findings, and using those findings to identify the pattern (or absence) of the effect of introduced mammals on kākā in a specific ecological community/ies.  

· This could include zonation, stratification, succession or another distribution pattern.

· Relating this pattern to one environmental factor (abiotic or biotic) 

· Describing how the environmental factor affects kākā and at least one other interrelated species within the community. 

For example: 
… Kākā are found in higher numbers in areas that have no (or low numbers of) introduced mammals, such as possums and stoats. 
Stoats are predators of kākā, which means that in areas where stoat numbers are high the population size of kākā is low. 

Stoats prey on kākā by taking advantage of the fact that kākā nest in burrows in the ground. Kākā are unable to escape when stoats enter their burrows, so they are killed. This reduces numbers of kākā in the community… 

(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)
	The student is able to  investigate in-depth a pattern in an ecological community, with supervision.
The report includes evidence of:

· Analysing and interpreting information about the effect of introduced mammals on kākā in a specific ecological community/ies.  

· Information may come from description of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts researched and/or provided.

· Describing observations or findings, and using those findings to identify the pattern (or absence) of the effect of introduced mammals on kākā in a specific ecological community/ies.  

· This could include zonation, stratification, succession or another distribution pattern.

· Relating this pattern to one environmental factor (abiotic or biotic) 

· Describing how the environmental factor affects kākā and at least one other interrelated species within the community. 

· Providing a reason to explain how or why the biology of the kākā relates to the pattern (or absence).  

· The biology relates to at least one structural, behavioural or physiological adaptation of the organism.  

· Adaptations (structural, behavioural or physiological) relate to the environmental factor and an interrelationship with an organism of another species (e.g. competition, predation, or mutualism).

For example: 
… Kākā are found in higher numbers in areas that have no (or low numbers of) introduced mammals, such as possums and stoats. 

Stoats are predators of kākā, which means that in areas where stoat numbers are high the population size of kākā is low. 

Stoats prey on kākā by taking advantage of the fact that kākā nest in burrows in the ground. Kākā are unable to escape when stoats enter their burrows, so they are killed. This reduces numbers of kākā in the community…
Kākā are found in higher numbers in areas that have no (or low numbers of) introduced mammals, such as possums and stoats…
Possums are competitors with kākā for their food source (e.g. nectar from rata and native mistletoe flowers), which means kākā have less food available to sustain their numbers in the communities that have high numbers of possums (areas with no pest control). Possums (along with stoats) are also the main predators for kākā. Possums eat the eggs and nestlings of kākā, as well as adult birds. Female kākā nest on the ground (for about 2 months), which means young and female kākā are most at risk of predation. This has the effect of reducing numbers of females (which makes reproduction less frequent), as well as reducing population numbers overall… 
(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)
	The student is able to comprehensively investigate a pattern in an ecological community, with supervision.
The report includes evidence of:

· Analysing and interpreting information about the effect of introduced mammals on kākā in a specific ecological community/ies.  

· Information may come from description of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts researched and/or provided.

· Describing observations or findings, and using those findings to identify the pattern (or absence) of the effect of introduced mammals on kākā in a specific ecological community/ies.  

· This could include zonation, stratification, succession or another distribution pattern.

· Relating this pattern to one environmental factor (abiotic or biotic) 

· Describing how the environmental factor affects kākā and at least one other interrelated species within the community. 

· Providing a reason to explain how or why the biology of the kākā relates to the pattern (or absence).  

· The biology relates to at least one structural, behavioural or physiological adaptation of the organism.  

· Adaptations (structural, behavioural or physiological) relate to the environmental factor and an interrelationship with an organism of another species (e.g. competition, predation, or mutualism).

· Using an environmental factor (abiotic or biotic (e.g. availability of food), the biology of the kākā and at least one other interrelated species (e.g. possums, stoats) to explain the pattern (or absence).  

The explanation may involve elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and analysing.
For example: 
… Kākā are found in higher numbers in areas that have no (or low numbers of) introduced mammals, such as possums and stoats. 

Stoats are predators of kākā, which means that in areas where stoat numbers are high the population size of kākā is low. 

Stoats prey on kākā by taking advantage of the fact that kākā nest in burrows in the ground. Kākā are unable to escape when stoats enter their burrows, so they are killed. This reduces numbers of kākā in the community…
Kākā are found in higher numbers in areas that have no (or low numbers of) introduced mammals, such as possums and stoats…
Possums are competitors with kākā for their food source (e.g. nectar from rata and native mistletoe flowers), which means kākā have less food available to sustain their numbers in the communities that have high numbers of possums (areas with no pest control). Possums (along with stoats) are also the main predators for kākā. Possums eat the eggs and nestlings of kākā, as well as adult birds. Female kākā nest on the ground (for about 2 months), which means young and female kākā are most at risk of predation. This has the effect of reducing numbers of females (which makes reproduction less frequent), as well as reducing population numbers overall…
Analysis, justification, evaluation, relating, comparison and contrast etc might include, for example:

Evaluation or justification of its use in terms of the relevant costs and merits of using 1080 poison to control possums/stoats, related to the effects on the distribution of kākā in similar geographical areas.

OR 
Comprehensive comparison and contrast of kākā distribution in areas where pest control has and hasn’t occurred – referring to variables that could have affected the data (e.g. some years trees produce more fruit, so bird numbers increase). 
(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)


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