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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: Biodiversity in a NZ forest community

	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-02-2015-91158-02-5410

	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 2.6A v2
Resource title: Biodiversity in a NZ forest community
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 
The emphasis in this standard is for the student to investigate a pattern (or absence) in an ecological community with reference to an environmental factor and the biology of interrelated organisms of different species. Refer to EN 2. 
This assessment task has been written to work in conjunction with the internal assessment resource for Biology 2.1A. Students could use their own field data and observations collected during their practical investigation work (see Biology 2.1A internal assessment resource), as well as relevant resources and information they collect during their research. 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. 
Teachers can adapt the task (and assessment schedule) to suit an investigation of a local ecological community. For example, rocky shore, estuary, sandy shore or alpine. Students may use a range of data, collected by themselves and others, or provided by the teacher, in order to investigate the presence (or absence) of a pattern in the community. Information about at least two interrelated species should be included in their final report. 

Conditions 

The total time for the assessment will depend on whether it is completed in conjunction with the final written report for Biology 91153 Carry out a practical investigation in a biology context, with supervision or otherwise. Wherever such integration between different parts of the programme occurs, teachers must ensure that opportunity for the work presented for each assessment is developed sufficiently in order to meet the criteria for each standard.  In all such cases, teachers should refer closely to each relevant standard, including the Explanatory Notes and the Conditions of Assessment. Refer to the assessment activity for 2.1A if you intend to combine the written component of both assessments.

If you adapt the task to suit an investigation of a local ecological community, either as a stand alone investigation as a field trip, providing students with resource materials or in conjunction with your own assessment against AS 91153, about 2–3 weeks of in and out-of-class time (not including time for prior teaching of ecological concepts) may be required. 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 
If completed in conjunction with Biology AS 91153, You will need to provide individual and/or class data collected during fieldwork for students to use.

 If the task is adapted to suit an investigation of a local ecological community, other resources will need to be provided. See conditions above.
Students will need access to the Internet, to allow them to investigate the relevant ecological concepts and to collect their own resources and information to use in their final report.

Additional information 
This assessment activity has been written to work in conjunction with the internal assessment resource for Biology 2.1A. If you are not planning to complete the Biology AS91153 assessment in an ecological context, please refer to the Biology 2.6B internal assessment resource. 
The setting used for this assessment resource is a bush reserve, in an area of native podocarp-broadleaf forest. Some areas of the bush are original forest, and other areas have been affected by human activity (man-made paths, bridges, lawns etc).

Relevant ecological concepts should be covered in class before the assessment begins (distribution patterns, abiotic/biotic factors, ecological niche, adaptations, and interrelationships). See the Student information and resources for more details.  

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.
It is suggested that teachers find a local community that offers a range of options for students to investigate ecological patterns (for example, zonation, stratification, succession, or other patterns in response to either human activities or the interrelationships between organisms). This allows students to collaborate and share data. The aim is to provide an opportunity for students to investigate meaningful and relevant ecological issues in local communities.
Below are some references that could be useful:
· Department of Conservation, Podocarp-hardwood forests information:

http://www.doc.govt.nz/upload/documents/about-doc/concessions-and-permits/conservation-revealed/podocarp-hardwood-forests-lowres.pdf
Wellington:

· Otari-Wilton’s Bush Information and Map:

http://www.wellington.govt.nz/services/gardens/otariwiltonsbush/pdfs/otari-forest-tracks.pdf
· Wellington City Council Management Plan (for Otari-Wilton’s Bush):
http://www.wellington.govt.nz/plans/policies/otari/pdfs/otarimgmtplan.pdf
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 2.6A v2
Resource title: Biodiversity in a NZ forest community
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 

Teacher note: You may modify this assessment task to suit any area in New Zealand that contains native forest, preferably with areas of untouched forest and areas that have been modified by human activity. You may also choose to adapt the task to suit an investigation of a local community – see teacher guidelines. Students may be provided with a range of data collected by themselves and others, or provided by the teacher.
This assessment activity requires you to produce a report about a pattern (or absence) in an ecological community. You will investigate an aspect of a forest ecosystem, chosen from the list provided in the Student Resource. 
The investigation must involve analysing and interpreting information about this community, an environmental factor relating to a pattern and how this might affect at least two species in the ecosystem (ie. the community and abiotic environment). It is expected that you will use the field data and observations collected during your field work and/or provided by the teacher.
Part 1 - you will have about 2–3 weeks of in and out-of-class time to carry out research into the organisms and environmental factors relevant to your investigation. During this time you can discuss ideas with other students. You may choose to compare the field data you collected during your field work with the data from another group, or data provided by your teacher. 
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 – see teacher guidelines.

You will have access to your class notes, research information, field data and observations 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) in your chosen ecological community, by relating it to environmental factors (biotic and abiotic) and the biology (adaptations) 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 part of a group, and discuss your ideas and questions with other people, including your teacher. 
Choose a focus for your investigation, from the list provided below. You will probably choose the same focus you used for your fieldwork for Biology AS91153 (2.1), but you may choose to use data collected by another group and investigate a different aspect of the ecosystem for this assessment. 
Collect information relevant to your investigation, by carrying out research and gathering the field data you will need. 
You should choose at least two named organisms that are related to each other, and to the pattern you are investigating. 
Make sure you have collected 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)

· interrelationships between organisms in your chosen ecological community.

Record details of the information sources you use and include this in a bibliography at the end of your report. 
You may organise and store your information (including field work data) in an online document such as a spread sheet or table, for easy access. 
For authenticity purposes, you may not share these documents with other students during the assessment.

Choosing an Investigation Focus

A community pattern may include: succession, zonation, stratification, or another distribution pattern in response to an environmental factor(s). 

Possible investigations include:

· comparative study of the distribution of native plant species, in untouched areas of forest and in areas that have been altered by humans (e.g. man-made paths or walk-ways)
· comparative study of the distribution of native invertebrate soil species, in original forest and regenerating forest

· comparative study of the distribution of organisms in a stream, in areas of original forest and in areas where the forest has been cleared by humans

· distribution of plant species on the banks of streams or rivers
· distribution of plant species in the valley and on the upper slopes of the reserve.
Your teacher will help you choose appropriate organisms for your investigation.

Part 2: Written Report 

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

Your report should include:

· Introduction – a brief description of your investigation focus, including details of your chosen area(s) and the scientific names of the organisms investigated.
· Biology of the Ecological Community – information about the organisms in the community you investigated. Describe the ecological niche and adaptations of at least two species, and relevant interrelationships between these organisms.

· Abiotic Environment – description of the abiotic factors found in the area you investigated. You could include observations or measurements collected in fieldwork.
· The 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 the fieldwork/collected data and use these to identify the distribution pattern (or absence of a pattern) in the ecological community. You could include tables or graphs in this section, to clearly show the distribution pattern. 
· Discussion – relate the pattern in the community to the biology of the organisms and the environmental factors in the ecosystem. Include:
· explanations for 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 distribution pattern, or absence of a pattern. This could involve elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and/or analysing.
· Bibliography – a list of the information sources you used to help you write your report, written in a format that allows other people to find the information sources. This will not be assessed, but it is expected good practice to acknowledge information sources you used in your work.
Assessment schedule: Biology 91158 Biodiversity in a NZ forest community
	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 a NZ forest community.  

· Information may come from direct observations, collection of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts.

· Describing observations or findings, and using those findings to identify the pattern (or absence) in a NZ forest community

· 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 might affect two species within the community.

For example: 
… The data collected shows stratification of the plant species investigated, where the mature plants of the __________ species exist mainly in the canopy layer and the _________ species exist mainly in the sub-canopy layer…  
The main environmental factor causing the stratification of plant species in this section of the bush is the light intensity. Plants that require more light are found in the canopy layer, and plants that can live with lower light intensities (in the shade) are found in the lower layers…
An abiotic factor that affects the plant species in this forest community is sunlight. Plants need light energy to carry out photosynthesis, to convert this energy into glucose for the plant to use. The different amounts of light available in a forest community has led to plant species in the lower layers (e.g. ________) developing adaptations that allow them to photosynthesise with less light available… 
(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 a NZ forest community.  

· Information may come from direct observations, collection of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts.

· Describing observations or findings, and using those findings to identify the pattern (or absence) in a NZ forest community

· 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 might affect two species within the community.

· Providing a reason to explain how or why the biology of one of the chosen species 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:                                              

… The data collected shows stratification of the plant species investigated, where the mature plants of the __________ species exist mainly in the canopy layer and the _________ species exist mainly in the sub-canopy layer…  
The main environmental factor causing the stratification of plant species in this section of the bush is the light intensity. Plants that require more light are found in the canopy layer, and plants that can live with lower light intensities (in the shade) are found in the lower layers…
An abiotic factor that affects the plant species in this forest community is sunlight. Plants need light energy to carry out photosynthesis, to convert this energy into glucose for the plant to use. The different amounts of light available in a forest community has led to plant species in the lower layers (e.g. ________) developing adaptations that allow them to photosynthesise with less light available…

The plant species in the lower layers of the bush (tree ferns, shrubs) have adapted to survive with less light. They have developed broad, thin leaves, which allow them to capture as much light as possible for photosynthesis. This means they are able to produce glucose and survive in these environmental conditions (in the lower layers of the forest, where other plants may not be able to survive. By occupying a different layer in the forest from other species (e.g. canopy species) they reduce competition with other plants, for things such as space…
(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 a NZ forest community.  

· Information may come from direct observations, collection of field data, tables, graphs, resource sheets, photographs, videos, websites, and/or reference texts.

· Describing observations or findings, and using those findings to identify the pattern (or absence) in a NZ forest community

· 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 might affect two species within the community.

· Providing a reason to explain how or why the biology of one of the chosen species 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) and the biology of interrelated organisms of two different species to explain the pattern (or absence).  

· The explanation may involve elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and analysing.
For example:                                              

… The data collected shows stratification of the plant species investigated, where the mature plants of the __________ species exist mainly in the canopy layer and the _________ species exist mainly in the sub-canopy layer…  
The main environmental factor causing the stratification of plant species in this section of the bush is the light intensity. Plants that require more light are found in the canopy layer, and plants that can live with lower light intensities (in the shade) are found in the lower layers…
An abiotic factor that affects the plant species in this forest community is sunlight. Plants need light energy to carry out photosynthesis, to convert this energy into glucose for the plant to use. The different amounts of light available in a forest community has led to plant species in the lower layers (e.g. ________) developing adaptations that allow them to photosynthesise with less light available…

The plant species in the lower layers of the bush (tree ferns, shrubs) have adapted to survive with less light. They have developed broad, thin leaves, which allow them to capture as much light as possible for photosynthesis. This means they are able to produce glucose and survive in these environmental conditions (in the lower layers of the forest, where other plants may not be able to survive. By occupying a different layer in the forest from other species (e.g. canopy species) they reduce competition with other plants, for things such as space…

The main abiotic factors causing stratification in this part of the forest are light intensity and relative humidity. The plants in each layer of the forest have specific adaptations which allow them to survive in the conditions present (e.g.             ). 
Each plant has adapted to live in a different layer, because this allows them to avoid competition with some of the other plants in the forest. Gause’s principle states that no species can occupy the same ecological niche for long, because they will be in competition with each other for resources such as light, water, space and minerals. 
A stratified forest is the perfect example of this principle, where plants have moved into slightly different niches in each layer of the forest. When we compare the community pattern in the untouched parts of the forest with the regenerating forest, we can see that they are quite different. While the untouched forest has reached a stratified climax community, where the layers (or strata) are well-defined, the regenerating forest does not have such obvious layers yet. This is because succession is taking place, where species gradually replace others over time. This area of the forest has fewer species and fewer layers, as there has not been enough time for a range of species to move into a range of niches in this community. 
Eventually we would expect the regenerating forest to reach a climax community, similar to the area of untouched forest…
(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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