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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90951 version 3
Investigate the biological impact of an event on a New Zealand ecosystem

	Resource title: Down on the Field

	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 3
To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-90951-02-4581

	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 Science 90951: Investigate the biological impact of an event on a New Zealand ecosystem

Resource reference: Science 1.12A v3
Resource title: Down on the Field

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 Science 90951. 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

Before using this task, you need to select, finalise, or negotiate a context that will engage your students, and adapt the activity to suit the context. Create or finalise any student pages that are needed, and ensure that the assessment schedule aligns with the task in its final form.

The activity will need suitable environmental factors for students to measure that will allow them to make the required links to the changes in the factors with the ecological characteristic selected and the impact on the organisms and the ecosystem as a whole. 
This task in its current form requires students to investigate the impact of an event on the ecosystem of the school grounds. However, the ecosystem could be changed to another local environment such as a park, a farm, or an area of coastline, with only minimal changes to the assessment task.

The task involves three parts: collecting field data, collating and processing the data and then drawing conclusions based on it, and writing a report.

The first part requires students to collect data from two areas of the school grounds. One area should show significant changes resulting from a human impact such as trampling, application of fertilizer, pollution, or urbanisation. The second area should be relatively unaffected, to enable comparison between the two and consideration of the effect of the identified impact or event on the organisms within the ecosystem.

The choice of sites is important. Students need to be able to discuss meaningful changes in environmental factors and the effects of the human impact on the ecosystem. 

The teaching and learning programme before assessment should include: field ecosystems, ecological characteristics and processes, human impacts, use of equipment to measure environmental factors and sample organisms, processing data, and how to use findings and ecological ideas to make causal links between change in environmental factors and ecological characteristics and processes, the impact these have on organisms and the implications for the ecosystem as a whole.

Before commencing the activity, students will need time to investigate the ecosystem and identify the human impact they intend to study. This will help them determine the factors involved and the data they should collect.

Students need to use a sampling system that enables them to compare data collected at the two different sites. In this task, transect lines and quadrats have been used but students could use an alternative means of data collection, with direction from the teacher.

Students may collect data from one site and have data for comparison supplied to them. Information could come from a variety of sources such as direct observations, collection of experimental data, resource sheets, photos, videos, websites, and reference texts. However, the intent of this activity is that students will collect, collate, and process at least one set of field data from the school ecosystem themselves.

The other parts of the task involve students processing their field data, drawing conclusions based on this data, and writing a report.
Conditions

Students will carry out the fieldwork in groups of no more than three students, with each student recording their own data. They should use data sheets to record their fieldwork. Some headings are suggested, which you can modify to suit the sites investigated.

Collect recorded data from students as they leave the field and return it to them to complete the rest of the task.

Students will complete the rest of the work individually, in class.

Students will need about six hours to complete the task; two hours for each part.

Resource requirements

Provide students with a means of correctly identifying the types of organisms they are likely to find, or build the identification process into prior teaching and learning.

Provide access to resources that will help students to discuss the distribution of the organisms they find with reference to environmental factors and the biology of the organisms.

Students will need access to suitable equipment for sampling in the field, such as: identification sheets or keys, quadrats of varying sizes, 1 m rulers/10 m tape measures, transect lines, point sample, polystyrene blocks, magnifying glasses, equipment for measuring abiotic factors, e.g. pH paper, thermometers, data loggers, lux meters.

Students will need data sheet templates or examples to use to create their own. Teacher Resources A and B provide examples you might use or adapt for your context.

Additional information

None.

Teacher Resource A

Data sheet A: Environmental factors 
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Teacher Resource B

Data sheet B: Ecological characteristic 
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	Internal Assessment Resource


Achievement Standard Science 90951: Investigate the biological impact of an event on a New Zealand ecosystem

Resource reference: Science 1.12A v3
Resource title: Down on the Field

Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate the biological impact of an event on a New Zealand ecosystem.
	Investigate, in depth, the biological impact of an event on a New Zealand ecosystem.
	Investigate, comprehensively, the biological impact of an event on a New Zealand ecosystem.


Student instructions 

Introduction

This assessment task requires you to investigate the biological impact of human action within the ecosystem of your school grounds.  

You will be directed to two different areas from which you will collect data. You will analyse the data, identify changes in environmental factors and how these changes might affect the distribution of organisms within the school grounds ecosystem, and write a report about this human impact on the school ecosystem.

You will work in small groups to collect your data. However, you will work individually to record the data, collate, and process it, and write your report. 

You will have approximately six hours of class time to complete this task: about two hours for each part.

Teacher note: Adapt the task and time allocations if students are supplied with some or all of the data, and carry out minimal or no sampling themselves.

You will be assessed on how well you are able to investigate the impact of your chosen human action on the school ecosystem.

Task

Investigate the impact of human action on two separate parts of the school ecosystem.

Complete all parts of this task. See Student Resource A for further guidance.

Decide on the focus of your investigation

Choose two separate areas of the school and a human action, e.g. trampling, application of fertiliser, urbanisation, or pollution. 

Teacher note: You could choose these for the students.

Collect field data

Collect field data from the two areas of the school. Both areas will have some features in common, but one has been affected by a human action and/or event(s).

Before you start collecting the data, draw a sketch map of the area and create a data-recording sheet.

Teacher note: Provide instructions for making a sketch map of each area, e.g. include an approximate scale and obvious features such as shading, walking paths, or fences.

Use the equipment provided to collect data on the environmental factors present in each area of the school grounds’ ecosystem, e.g. moisture levels, light intensity, temperature, pH, wind action, or shelter. 

Teacher note: Add instructions about how you want students to collect the data. 

Use your data-recording sheets to record the collected data. 

Teacher note: Provide students with examples of data sheets, and instructions on how to carry out the sampling, e.g. using transect lines and quadrats.

Hand in your recorded data to your teacher once your fieldwork is completed. Your teacher will return it to you when you begin the rest of the task, back in class.

Collate and analyse the data

Before you begin, you may find it useful to draw up a focus sheet or summary table. 

Teacher note: Provide instructions on how to use a focus sheet, if required.

Analyse all the data and information you collected from the two areas of the school grounds ecosystem. 

Annotate any diagrams and photographs with supplementary notes.

Use your findings and observations to identify differences (changes) in environmental factors between sites, and link them to the events and actions that might have caused them. This will help you to draw conclusions in your report.

Write your report

Working individually, write a report on the impact of the human action on the ecological characteristics of organisms in the school grounds ecosystem, e.g. distribution pattern, density, or diversity.

Use your collated and processed observations and findings, and biological ideas about ecosystems to develop your report. 

Describe your observations and findings, identify differences in the environmental factors of the two areas, and describe how the differences might affect the organisms within the ecosystem.

Discuss the impact of different environmental factors you measured on the ecological characteristic or process in the two areas, and the implications for the ecosystem as a whole.

Student Resource A: Further guidance

Choosing your areas

Make sure you choose one area has been affected by a significant human impact or event, and one area that is relatively unchanged. 

Use the unaffected area to help you identify and compare the changes in environmental factors in the affected area, and the effects on the organisms within it.

For both areas:

· identify the factors the areas have in common

· identify the human action(s) or event(s) that have made an impact on one area and have caused change in the environment within that area

· collect field data that will identify how the change has affected organisms within the ecosystem.

Data recording sheet

Create a data-recording sheet with spaces for:

· your name and an identification of the area

· describing events or actions that have affected the area

· identifying environmental factors

· noting species counts

· notes, observations, and/or drawings.

Field data

Collect data on the specific ecological characteristic or process you are investigating, e.g. food chains/webs, variety of organisms, nutrient cycles, water cycle, energy flow, interrelationships (predation, parasitism, mutualism), density, distribution pattern, key species of the organisms (plants and animals) present in each area.

Focus sheet/summary table

You will need at least three columns: one for each separate area, and one for features in common. 

Use at least three rows for listing: environmental factors, impacts on organisms (including competition between species), and implications for the ecosystem.

Analysing your data

You may need to:

· identify unknown species of plants and animals

· identify species diversity, distribution of organisms and their density

· prepare tables, graphs, or Venn diagrams to identify similarities and differences between areas

· research information on relevant human actions such as applying fertilizers, herbicides, or insecticides

· construct food chains and webs, and compare them between areas. 

Assessment schedule: Science 90951 Down on the Field

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

	The student investigates the biological impact of an event on a New Zealand ecosystem.

The student:

· describes observations or findings about one human impact in two areas of the school ecosystem
· uses these findings to identify a change in at least two environmental factors and states how the identified changes might affect organisms within the ecosystem in relation to one ecosystem characteristic or process (species diversity, distribution pattern, or distribution density).

For example:

The main school playing field has a footpath along the eastern boundary that leads across to a shopping centre. Since the gate has been left unlocked, people use it as a shortcut to get to the shops. The sides of the path next to the field have become trampled.

The common grasses, rye and clover, that are found in abundance on the playing field, have disappeared along a metre band beside the path. There are now no plants growing next to the path and the ground is hard and compact. In places where plants are able to grow, e.g.  1 m in from the path, we found more plantain than clover. 

The trampling has both removed growing plants next to the path and caused a change in the type of grasses now growing a metre from the path. Trampling has also changed the type of grasses covering the edges of the field.

Or:

There is a new prefab being built in the corner of the playing field nearest the school. Wooden poles and concrete slabs have been left on the ground near the building. The common grasses, rye and clover, have been partly taken over by other weeds that are growing out between the poles. We identified these weeds as paspalum and groundsel, which have grown over the other grasses and out-competed them. 

The ground around the building site is dry and broken up, so the surface is now uneven and full of ridges. It is no longer smooth and well covered by a soft mat of grass, as it was when it was a playing field. 

The impact of the building site has changed the surface of the field and, therefore, the type of plants that are growing in the area around the building.
	The student investigates, in depth, the biological impact of an event on a New Zealand ecosystem.

The student:

· explains in depth observations or findings about one human impact in two areas of the school ecosystem
· uses these findings and biological ideas to make causal links between at least two changed environmental factors and one ecosystem characteristic/process (species diversity, distribution pattern, or density)
· explains the impact on organisms or implications for the ecosystem as a whole.

For example:

The main playing field has a footpath along the eastern boundary that people use as a shortcut to get to the shops. The sides of the path next to the field have been trampled.

In the place of rye and clover (typical on the field) there are plants that can tolerate trampling in a band 1 metre wide beside the path. These include plantain on the edges of the bare patches and wireweed.

Rye and clover have shallow rooting systems and more delicate leaf structures that cannot survive the daily trampling by shoes The plantain has a deeper rooting structure so that it can grow through the compacted ground, and flat broad leaves that are not so easily damaged from trampling feet.

Wireweed is a small shrub with tough woody stems that is able to grow well in bare soils and is tolerant of treading. It grows upwards normally but is able to grow along the ground and avoid being damaged by trampling.

Or:

Rye and clover are growing abundantly near the edges of the playing fields where there is little daily activity. They seem to out-compete the plantain and the wireweed, which is not commonly found in these areas. 

The rye and clover will grow over the plantain, which grows close to the ground and is easily covered.

Information from the Massey weeds website describes plantain as being able to tolerate compaction, waterlogging and treading on sports fields, which explains the change in diversity of grasses out in the playing areas compared to the edges of the field.
	The student investigates, comprehensively, the biological impact of an event on a New Zealand ecosystem.

The student:

· comprehensively explains observations or findings about one human impact in two areas of the school ecosystem
· uses these findings and biological ideas to make significant causal links between at least two changed environmental factors and one ecosystem characteristic/process (species diversity, distribution, or density)
· discusses the impact on organisms and the implications for the ecosystem as a whole. This discussion may involve elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and analysing.

For example:

The main playing field has a footpath along the eastern boundary that people use as a shortcut to get to the shops. The sides of the path next to the field have been trampled.

In the place of rye and clover (typical on the field) there are plants that can tolerate trampling in a band 1 metre wide beside the path. These include plantain on the edges of the bare patches and wireweed.

Rye and clover have shallow rooting systems and more delicate leaf structures that cannot survive the daily trampling by shoes The plantain has a deeper rooting structure so that it can grow through the compacted ground, and flat broad leaves that are not so easily damaged from trampling feet.

Wireweed is a small shrub with tough woody stems that is able to grow well in bare soils and is tolerant of treading. It grows upwards normally but is able to grow along the ground and avoid being damaged by trampling.

Or:

Rye and clover are growing abundantly near the edges of the playing fields where there is little daily activity. They seem to out-compete the plantain and the wireweed, which is not commonly found in these areas. 

The rye and clover will grow over the plantain, which grows close to the ground and is easily covered.

Information from the Massey weeds website describes plantain as being able to tolerate compaction, waterlogging and treading on sports fields, which explains the change in diversity of grasses out in the playing areas compared to the edges of the field.

Implications for the ecosystem as a whole:
Paspalum and groundsel have become well established by the new building site and appear to be spreading into the bare areas along by the path as they are fast growing weeds and seem to be out-competing the rye grass, clover, and even the plantain.

If paspalum spreads onto the main field during the winter sports season, it will be hard to eradicate. The school caretaker plans to use herbicide. This will impact on the other grasses present and may result in the growth of couch and kikuyu, which are fast growing and develop rhizomes. The rhizomes will grow over the top of the ground and out-compete the rye and clover. 

This could change the makeup of the grasses across the school playing field, making it less ideal for sports.


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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