Internal assessment resource reference number Bio/2/4_B7
PAGE FOR TEACHER USE


[image: image1.png]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA




2009
Internal Assessment Resource

Subject Reference:  Biology 2.4
Internal assessment resource reference number:

Bio/2/4_B7
What’s lurking below?
Supports internal assessment for:

Achievement Standard 90460 v2

Investigate an interrelationship or pattern in an ecological population or community

Credits: 3

Date version published: 
March 2009
Ministry of Education 
For use in internal assessment

quality assurance status 
from 2009
Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource. These teacher guidelines do not need to be submitted for moderation.

Context/setting:

Task 1 of this assessment requires the collection of field data on the distribution of organisms in a stream community.  Task 2 and 3 involve the processing, presenting and interpretation of this field data.

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

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

Conditions:

Task 1

This task is to be carried out in the field in groups of no more than three students with each student recording their own data.  The students will not be given instructions on what to do but are to use their knowledge of sampling, sample size and field work techniques to determine the most appropriate method to gather and record the field data.

A range of equipment must be provided so that students are able to SELECT a sampling method appropriate for the type, size and number of organisms being sampled and the type of habitat.
Data loggers could be used if available.  Identification sheets or keys should be provided.  Data will be collected from students as they leave the field and returned to them to complete Tasks 2 and 3.

Task 2

This task is to be done individually in class. Students will have their work from Task 1 returned to them.

Task 3

This task is to be done individually in class.  It is expected that the students are somewhat familiar with the way of life of the organisms being studied, but references or resources could be provided to assist students to discuss the distribution of the organisms with reference to environmental factors and the biology of the organism.  Alternatively, a whole class discussion in general terms on the biotic and abiotic factors, which might be causing the distribution of the organisms in the stream, could occur when at the field site. Specific information on the biology of a number of the organisms present could also be discussed.

Resource requirements:

Identification sheets or keys, quadrats of varying sizes, 1 m rules/10 m tape measure, transect lines, point sample, polystyrene blocks, nets, ice-cream containers, magnifying glasses, equipment for measuring abiotic factors eg thermometers, data loggers, lux meters.
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Student Instructions Sheet

Aim: 

To record, process and interpret field data on the <<insert type of interrelationship or pattern to be investigated>> of one the following species in a stream community:  

<<insert the names of possible species to be studied>>

Conditions: <<insert information about conditions of the investigation including time allowed for each task, resources and equipment available>>

Task 1:  Recording field data

This task is to be done in groups of no more than 3 people. The data can be collected as a group, however each member of the group must record their own data.

1 Collect data to enable you to draw a profile diagram of a suitable part of the stream to be investigated.
2 Sketch a site map of the sampling area that would allow another person to locate it.

3 Choose ONE of the species of stream organism listed above and decide on the most appropriate method to collect data on its distribution in the stream. A range of sampling equipment is available for you to select from in order to collect your data. 

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

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

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

Task 2:  Processing and presenting data

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

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

1 The aim of your study.

2 A brief description of the sampling method you used.
3 A profile diagram and site map of the sampling area you investigated that would allow another person to locate it i.e. that would allow the investigation to be repeated by another person. 
4 .Field data on the distribution of your chosen species, observations and measurements of environmental factors. Attach this as an appendix at the end of your report.
5 Processed data presented in a table and graph appropriate to the type of data collected. “Appropriate” means in a format that it is suitable for the type of field data, shows accuracy and clearly shows the relationship or pattern.

Task 3:  Interpreting Data

This task is to be done individually in the classroom.

1 Use the information in your table or graph to describe the pattern of distribution of your chosen species.

2 Discuss the reasons why the distribution pattern you have identified occurs.  Use the environmental data you collected, the profile diagram and relevant adaptations of your chosen species.  You will need to consider a range of ideas in your discussion. 
Reference material about the biology of the stream organisms will be supplied that you may want to use to help you with your discussion.

Assessment schedule:  Bio/2/4_B7 - What’s lurking below
To be awarded the grade (A, M or E) the student must meet the holistic judgement statement at the top of the column.
	Judgement towards Achievement
	Judgement towards Achievement with Merit
	Judgement towards Achievement with Excellence

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

	Sufficient field data:

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

Recording:

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

Processing

· Processed data is tabulated OR graphed in a way that requires reference to the collection method to be understood. 

Description:

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

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

Describe requires the student to recognise, name, draw, give characteristics of, or an account of - EN 9, bp 1. 

<< Include an annotated report (in context)as an example of evidence for achievement>>
	As for Achieved and,
Appropriate recording: 

· Field data recorded in a form that allows it to be processed later, i.e. is fully labelled and self explanatory e.g. with units, size of quadrat used, date data collected, name of the place data is collected from etc

Appropriate processing:

· Processed data is accurately tabulated OR graphed in a way that clearly shows the distribution pattern for the population and can be understood without reference to the collection method used i.e. is fully self explanatory.

Explanation:

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

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

Explain requires the student to provide a reason as to how or why something occurs - EN 9, bp 2.

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

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

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

Discuss requires the student to show understanding by linking the interrelationship or pattern shown in the data to an environmental factor AND the biology of the organism. It may involve justifying, relating, comparing and contrasting, or analysing - EN 9, bp 3.
<< Include an annotated report (in context) as an example of evidence for achievement with excellence>>


Assessment record:  Bio/2/4_B7 - What’s lurking below
Name______________________________________________

	Requirement
	N
	A
	M
	E

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

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


	
	
	
	

	Appropriate recording: Field data recorded in a form that allows it to be processed later i.e. that is fully self explanatory

	
	
	
	

	Processing: Processed data is tabulated OR graphed in a way that requires reference to the collection method used to be understood.
	
	
	
	

	Appropriate processing: Processed data is accurately tabulated OR graphed in a way that clearly shows the distribution pattern for the population and is fully self explanatory.
	
	
	
	

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


	
	

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


	
	
	
	

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


	
	
	
	

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


	
	
	
	


Not achieved – a tick in any N box

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

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

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

	Final Grade
	N
	A
	M
	E


The following annotated exemplar indicates the expected standard at Excellence level for AS90460 v2 (Biology 2.4)
Exemplar:
 Excellence
“What’s lurking below in the Avonside stream”

Task 1

Method - transect line across stream (see profile diagram in the results). Quadrats were taken every 50 cm.  Actual counts of following organisms: horn caddis, mayfly nymph, stone caddis, stone fly, Caddis fly nymph, mosquito larvae, dobson fly.

Task 2

Method:
This data was collected using a transect line across stream and 25cm2 quadrats placed every 50cm.  The actual numbers of the following organisms: horn caddis, mayfly nymph, stone caddis, stone fly, Caddis fly nymph, mosquito larvae, dobson fly were recorded. Organisms were captured using the kick method to dislodge them from rocks and the stream bottom. Captured organisms placed into a macro-invertebrate sampling box to identify and count.

SEE APPENDIX FOR FIELD DATA AND SITE MAP 
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Quadrat size = 25cm2.

Task 3

Description:

Dobson fly larvae are found in greater numbers in the middle of the Avonside stream,  mainly between 100 cm – 250 cm along the transect. 

Discussion:

Two abiotic factors that cause this are rate of water flow and dissolved oxygen.  Dobson flies are active, fast moving animals that hunt for their food so they need lots of oxygen.  Therefore they need a good supply of oxygen, which is found in water with faster flow rate.  Also the food source of dobson fly larvae (caddis fly larvae and mayfly nymphs) is found in the faster flowing areas of the stream.

Mosquito larvae are found only at the edges of the stream (0 cm – 100 cm and 250 cm – 350 cm) where the water is barely moving.  This is because they must come to the surface at frequent intervals to obtain oxygen through a breathing tube called a siphon.  The larvae eat algae and other small organisms, which are found in slower moving water.

The stonefly nymph is an herbivore or a detrital feeder.  It scrapes algae from the rocks so it is found wherever there are large rocks – mainly in the 150 cm – 200 cm zone.  It can handle fast current because it has long legs with claws to hang on to the rocks. 

Mayfly nymphs also graze on algae on rocks so they are also found where there are large rocks in a similar zone to the stone fly nymphs.  As this stream has lots of rocks mayfly nymphs and stonefly nymphs are found in most areas of the stream.


APPENDIX – Field data and site map of the area studied
FIELD DATA RECORDED ON 28TH MARCH 2008 AT AVONSIDE STREAM
Quadrat size 25cm2.

Quadrat 1 

Nearest east bank of stream. Partially covered by overhanging branches

Depth - 15cm

Substrate – small stones and mud

Temperature – 130C

Rate of Flow – 0 ms-1
Species abundance:

Horn caddis
3

Mayfly Nymph
3

Stone Fly
3

Caddis fly nymph
4                                                                         
Mosquito larvae
4

Dobson fly
0

Quadrat 2 

Depth - 42 cm

Substrate – small stones and large boulders

Temperature – 130C

Rate of Flow – 0.3 ms-1
Species abundance:

Horn caddis
6

Mayfly Nymph
5

Stone Fly
1

Caddis fly nymph
6

Mosquito larvae
0

Dobson fly
6

Quadrat 3 

Depth  - 45 cm

Substrate – small stones and large boulders

Temperature – 130C

Rate of Flow – 1.0 ms-1
Species abundance:

Horn caddis
2

Mayfly Nymph
9

Stone Fly
4

Caddis fly nymph
2

Mosquito larvae
0

Dobson fly
4

Quadrat 4

Depth - 41.5 cm

Substrate – small stones and large boulders

Temperature – 130C

Rate of Flow – 0.7 ms-1
Species abundance:

Horn caddis
3

Mayfly Nymph
5

Stone Fly
7

Caddis fly nymph
3

Mosquito larvae
0

Dobson fly
2

Quadrat 5 

Depth - 35 cm

Substrate – small stones and rocks

Temperature – 130C

Rate of Flow – 0.6 ms-1
Species abundance:

Horn caddis
3

Mayfly Nymph
3

Stone Fly
3

Caddis fly nymph
5

Mosquito larvae
0

Dobson fly
4

Quadrat 6 

Depth - 20 cm

Substrate – gravel and rocks with slime on them

Temperature – 130C

Rate of Flow – 0.2 ms-1
Species abundance:

Horn caddis
2

Mayfly Nymph
5

Stone Fly
5

Caddis fly nymph
3

Mosquito larvae
2

Dobson fly
0

See profile diagram on last page to locate each quadrat.

Sample site map (drawn while at the sample site) Avonside Stream 28/03/08 
	









  Transect placed  here    
approximate scale  1cm = 0.5 m
 Q = quadrat 
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The student has included a site map, sketched while recording the data. This contributes towards their evidence for appropriate recording (see EN 6)   
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Appropriate processing:


Data is accurately graphed (kite diagram) in a way that clearly shows the zonation pattern of the stream organisms and can be understood without reference to the collection method used. Only ONE format (table OR graph) required (EN 7)





Discussion uses both the biology (adaptations – EN 8) of the stream organisms (types of feeder and subsequent oxygen requirements, adaptations) and environmental factors (abiotic - water speed and dissolved oxygen, biotic - other organisms) to discuss the zonation distribution pattern of the stream organisms. 


NOTE: discussion of only one species required. (EN 5)








Kite diagrams appropriate for the data recorded and clearly show pattern. Only one species required.








Sufficient field data:


Multiple samples appropriate to the environment and species are recorded to provide sufficient field data to show the distribution pattern – zonation. (EN 5)





Appropriate recording: 


Field data is recorded in a form that allows it to be processed later. This includes species name, location (see profile diagram and map), numbers, number and size of quadrat. The investigation can therefore be repeated by another person. (EN 6)





Profile diagram allows distribution pattern to be seen in relation to environmental factors of water speed and depth
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