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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 activity to investigate the effect of a named biotic or abiotic factor on a specific organism. 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 a FAIR TEST type of investigation involving 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. Students who choose to investigate an aspect of a cultivated plant could investigate an aspect of the ‘cultivated’ niche. 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, fungi and micro-organisms. Investigations using animals must comply with animal ethics requirements. (EN2).

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. 

Conditions:

Students are expected to carry out an individual investigation. 

Specific conditions must be stated on the student instruction sheet, for example, 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 

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. For example plant investigations often require small amounts of time over a longer time period.

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 using information in 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.

<<Insert School name here>>
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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 a fair test investigation relating to an aspect of the ecological niche of the organism.

Task 2 
Carrying out the investigation

In this task you will independently investigate in detail one particular aspect of the ecological niche of the organism. 
Task 3 
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 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. 
TASK 1 - INVESTIGATING THE ECOLOGICAL NICHE OF A NAMED ORGANISM

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 a fair test investigation relating 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 researched 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.  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 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 (explicit and testable) 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 aspect 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 and guidance. Your teacher will sign your logbook. Date___________________
Information Gathering:
g)  Carry out your investigation. Record all relevant data accurately and clearly in a way that allows it to be interpreted without reference to the method. Make sure you collect sufficient data to enable a valid trend or pattern (or lack of) to be seen so that you can 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 stating what the processed data shows about your hypothesis.

k)  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___________________
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Using the information you have collated in your logbook, present your findings from Task 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 2d) above.
· Purpose – an explicit and testable aim or hypothesis/testable question.
· Final method used.
· Results – appropriately 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, logbook if used. 
Assessment schedule:  Bio/3/1_A5 
Investigating the ecological niche of an organism using a fair test
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:

- independent variable and its range (4/5 points), units
- measurement of dependent variable, units
- control or measurement of some (i.e. at least two) other key variables.
· Data 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:

- valid range of the independent variable(4/5 points with repeats), units 

- valid measurement of dependent variable, units
- how most other key variables will be controlled or measured and/or consideration of other factors that might influence the investigation.

· 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 i.e. the raw and processed data display a level of accuracy that contributes to the overall validity of the conclusion. Either a table with the calculation of averages of trials/repeats 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 exemplars indicate the expected standard at Achievement, Merit and Excellence levels for AS90713 v2 (Biology 3.1)
Exemplar A:
Achievement 

Introduction

Habitat
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Porcellio scaber is probably the most common slater in New Zealand and belongs to the Crustacea family. These slaters will be found in cool, damp conditions, generally thriving in areas of high humidity. They will also be found in moist, dark environments, such as in soils under logs, compost heaps, stones, bark, boards etc, and in deep, damp soil litter under trees and bushes. They are common in spring and autumn, as in extreme summer and winter temperatures (generally less than –5oC and greater than 32oC they go into deep shelters. 

In my initial examination of natural habitat, I observed and measured that the slaters were living in an average of 20.4o C. 

Slaters are omnivores and scavengers feeding on decaying vegetable matter, fungi and organic matter in soil.

Adaptations

Slaters have many adaptations based around the need for water conservation that enable them to live in a range of terrestrial habitats.

Slaters do not have a waterproof waxy cuticle on their exoskeleton, so are likely to suffer from desiccation.

· They excrete ammonia through the permeable exoskeleton.

· Slaters have a reasonably high surface area to volume ratio, and are likely to lose water quickly through diffusion.  However, when slaters come in contact with each other, they slow down and stop, clumping together (thigmokenetic response).  This behavioural adaptation reduces the surface area to volume ratio of the group, leading to a reduction in the rate of water loss. 

· They have respiratory pleopods.

· To replace water Slaters can take water through their uropods. When pressed against moist surfaces, water is be absorbed by capillary attraction.
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Another behavioural adaptation that occurs is the moulting of old skins. This happens in two stages, which allows them to remain reasonably active. 

I decided that from the information that I would experiment to find out what temperature was favourable for a slater. This is important to their way of life as in higher temperatures slaters are more likely to suffer from desiccation due to higher water loss due to the faster rate of evaporation in higher temperatures.

Aim

To find the Preferred Temperature for Slaters.
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Hypothesis: the majority of the slaters will move into the cooler temperatures, as in the cooler temperatures slaters are less prone to desiccation.

Method
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Gather 50 slaters and put into a dish with wood and dirt with a bit of moisture, so that it is close to the slaters natural habitat and the slaters can stay at a stress free level

2. Get 5 petrie dishes, these will be made into choice chambers. Cut tunnels between the petrie dishes with a control dish in the middle, so the slaters are able to move around between them. 

3. Each of the 4 dishes round the outside of the control dish will have sand in them at different temperatures. 15o, 10o, 5o, and 0o. The sand will need to be dried out before the tests so, as the moisture in the sand does not influence the slaters.

4. Put 5 slaters into the control dish and leave them there for 4 mins.

5. Once the 4 mins is up take the lids off and count up how many slaters are in each of the variable Petri dishes and record on a table.

6. Repeat with 5 different slaters, making sure the sand in each of the variable Petri dishes is at the right temperature, until 30 slaters have been tested, so there is a big enough range of results. The record all results onto a table and add up the results at each temperature.

Recorded data
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	Temperature of Sand (Deg)
	0
	5
	10
	15

	Amount of slaters at each temperature
	6
	8
	15
	1




Conclusion
The preferred temperature for slaters as found in the test saw the preferred temperature being 10 deg C and close behind was 5 deg there was not many slaters in the 0 deg and only 1 went into the 15 deg variable Petri dish. So as shown by the results in the test, slaters prefer the cooler temperatures than the warmer ones.

Discussion

This investigation was carried out to find the slaters preferred temperature. A slater is prone to desiccation so this means it is restricted to live in cooler places.

At the higher temperature the slaters were rarely found in that Petri dish, this is because this temperature is too warm and the slaters are more prone to desiccation in warmer temperatures. In the cooler temperatures of 5 deg and 10 deg a lot more slaters were found in these Petri dishes, as in cooler temperatures slaters are less prone to desiccation, these temperatures are closer to their ecological niche. A slater lives in dark places this is due to its being prone to desiccation. Dark places are usually cooler and moist; this gives the perfect ecological niche for the slater. A cool, dark, moist place will not cause the slater to get desiccated. 

Evaluation

Null Hypothesis: There is no significant difference in the preferred Temperature by Slaters

Chi Squared Test

	Category
	Observed
	Expected
	O-E
	(O-E)^2
	(O-E)^2/E

	0 deg
	6
	7.5
	-1.5
	2.25
	0.3

	5 deg
	8
	7.5
	0.5
	0.25
	0.03

	10 deg
	15
	7.5
	7.5
	56.25
	7.5

	15 deg
	1
	7.5
	-6.5
	42.25
	5.63

	
	
	
	
	Total
	13.46


By using the x2 table with 3 degrees of Freedom and the calculated value of 13.46 corresponds to a probability of between 0.01 and 0.001. Because the probability is between 0.01 and 0.001 it’s lower than the 0.05 value which is used as the significant value. The null hypothesis can be rejected and we have reason to believe the observed results differ from the expected results.

One of the problems with my test that could have made the results unreliable was that the sand could have been loosing temperature while the slaters were being tested and left in the Petri dishes for 4 minutes. Because the sand did not hold the exact temperature results are not completely accurate but even though some temperature was being lost the sand would still have been around the correct temperature.

I put 5 slaters in at a time in my test, and because slaters ‘clump’ this may make my results unreliable. If one slater touched another in a Petri dish it would stop and stay with that slater and not move around until it found its own preferred temperature. But this test would have taken a very long time putting in only 1 slater at a time for 4 minutes.

The sand in each variable was not exactly even this could have made results biased, even though the amount of sand was almost even.

Even though there were a few limitations in my experiment my results still relate back to my hypothesis and ecological niche. Slaters prefer cooler temperatures to warmer temperatures, due to being prone to desiccation.

Bibliography

Yr 13 Cargill High School Biology Animal Study Slater Resource

Sutton, S.L., Woodlice, 1980, Pergamon Press

http://www.piopio.school.nz/woodlice.htm

Exemplar B:
Achievement with Merit

Porcellio scaber

Introduction

The ecological niche of the slater: The slater belongs to the biological class Crustacea. The slaters studied were found in damp, cool, humid conditions. Most were under a rock or a bush. So that they were not exposed to a lot of light. The ground was mostly made up of damp organic matter, damp soil, moist leaves, some were found on stony ground. The slaters found were in groups this was due to clumping of the slaters. Slaters are prone to desiccation, due to lack of a waterproof waxy cuticle. Slaters have many adaptations to help minimize and avoid desiccation.

· Slaters prefer cooler temperatures, this helps them keep cool and not lose too much water, as they would do in hotter temperatures

· Slaters show orthokinesis, as temperature increases and decreases from their preferred temperature. This means they are less likely to spend a lot of time in unfavourable conditions

· Slaters show negative phototaxis so they move out of bright light.

Brighter light conditions are usually drier, so by staying out of the bright light slaters are minimizing desiccation
· When slaters clump they are also less likely to loose too much water

Living under rocks and bushes provide good conditions for slaters, low light intensity, cooler temperatures and high humidity. I am going to investigate the preferred temperature for Slaters, which will be the best temperature to minimize desiccation.

Aim

The purpose of this experiment is to find out whether or not the speed of the movement of the slater changes when the temperature of the habitat is increased or decreased for their optimum range.

Hypothesis

The slaters will move more rapidly as the temperature is increased or decreased from their preferred range, to ensure that they spend less time in unfavourable conditions.

Equipment

· 50 Slaters

· Water bath

· Stopwatch

· 5 different coloured pens

· Humidity meter

· Thermometer

· Light intensity meter

· Paper to mark

· Metal dish

· Water and ice – to get 5o, 10o, 15o, 20o, 25o
Method

1. 50 slaters of similar sizes were randomly collected from under bark and bricks in my garden.  They were kept in a black ice-cream container, with moist soil and bark inside, and small holes in the lid to try to keep this environment as similar to their natural habitat as possible.

2. The equipment needed was set up in a dark room, with the lowest light intensity possible. A waterbath, with a lid was used to control the temperature and to keep the humidity as constant as possible for each test.

3. The temperatures used for the experiment were 5o. 10o, 15o, 20o and 25o. Ice and warm water were used in the water bath to adjust the temperature.  The temperature was measured and adjusted again between EACH slater test, to ensure it was kept constant. 
4. A metal dish with paper stuck to the bottom was placed in a hole in the lid of the waterbath.  The paper was used to mark the trail of the slater.  Before any testing took place, the temperature of the dish and paper was measured, until they also reached the desired temperature.

5. The humidity and light intensity of the area was read and recorded between each slater test also, so that it was kept constant and accurate.

6. Beginning the 5o, one slater was randomly picked at a time, and was placed on a small dot in the centre of the piece of paper.  As soon as the slater touched the paper, the stopwatch was started.  

7. Each slater was timed for 30 seconds in total.  At every five second interval, the position of the slater was marked with a dot.  At the end of the 30 seconds, the dots were joined to show the complete trail and movement of the slater.  Each trail was marked in a different coloured pen and was numbered to avoid confusion.

8. After 10 slaters had been tested, the distance between each dot was measured, using a flexible ruler.  All data was recorded in a results table.  To find the slater’s speed of movement (in cm/s) the following formula was used:

Total Distance (cm)
=
Speed (cm/s)
      
Time (s)

9. Steps 7 - 9 were then repeated for 10o, 15o, 20o and 25o, so that in the end, 50 slaters were tested (ten slaters at each temperature).  This gives a large sample size, providing sufficient data.

Results


	Temperature (o C)
	Mean speed (cm/s)

	5
	2.4

	10
	2.0

	15
	1.7

	20
	2.2

	25
	2.8



Conclusion

I found that the speed of movement of the slater changed significantly when the soil temperature was decreased or increased from their optimum range.  The “best fit curve” shows that the speed increased more as the temperature got further away from their preferred temperature. Going from 5oC to 15oC, the speed of the movement of the slaters decreased. The slaters reached their slowest point at 15oC. And from there, the speed of the movement increased. The speed of movement of the slaters was fastest at 25oC and 5oC, and slowest at 15oC, therefore proving my hypothesis to be correct.

Discussion

This investigation was carried out to determine whether or not the rate of movement of slaters change when placed in different temperatures. In my investigation, I found that the rate of movement of the slaters was the slowest at 15oC, meaning that that is probably a favourable condition for the slaters, a slater will move more slowly, as there is no need to get away.

The rate of movement was the highest at 5oC and 25oC. These were the lowest and highest temperatures tested. This is of biological significance, as it shows that slaters show an orthokinetic response, meaning the stimulus intensity governs the activity level. Therefore, as the temperature increased or decreases further from the optimum range, the slaters move more rapidly so that they spend less time in the unfavourable conditions. This is a behavioural adaptation that enables them to survive, as they do not have much structural protection against desiccation. For example they lack the waxy cuticle that would reduce water loss from their exoskeleton. In higher temperatures the rate of evaporation of water from their exoskeleton would be higher so the orthokinetic response allows them to speed up increasing the chance that they move to a more favorable environment before the effects of desiccation reduce their chances of survival. 

Even though in my prior research I found that slaters prefer cooler temperatures, their habitat cannot get too cool. At 5oC, the rate of movement was also very high; again proving they cannot cope in those conditions for long, and the orthokinetic response helps them to move away quickly into a more favourable environment.

Evaluation

Initially I found that there were a few problems with my investigation. In my initial method there were too many variables which would make my results inaccurate, such as humidity and light intensity. In my final investigation I tried to control these other variables as best as possible, by taking readings before every test to make sure it was constant. A limitation was that my humidity and light intensity readings varied because of the room temperature and the time of day.

I tried to keep the slaters in the most natural habitat I could. This meant they were not out of their comfort zone, and could function naturally, and respond as they normally would. However, the habitat I kept them in may have been slightly different to what they are used to, which could have slightly influenced the results.

However, despite these slight limitations, I still came out with 99% accurate results, proving that the increase in rate of movement of the slater is a direct consequence of the changing temperature.

Bibliography

http://www.ento.csiro.au/education/allies/isopoda.html
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Form Seven Biology, Animal Study – Slater/Woodlice, Porcellio Scaber

Level 3 biology, Achievement Standard 90713 – Statistical Analysis

Exemplar C:
Achievement with Excellence 

NOTE: the only difference between Merit and Excellence in this Achievement Standard is in the requirement of a discussion at Merit and a comprehensive discussion at Excellence. A comprehensive discussion considers the investigation as a whole through comments on the significance of results in relation to the ecological niche, validity of the investigation by either validity of the conclusion (checked by statistical means) OR the reliability of the data by eliminating sources of error, overcoming limitations or reducing bias. Therefore this exemplar only contains the section that is extra to the Merit Report, ie it does not contain, for example, the method or the significance of results in relation to the ecological niche as these are both requirements of Merit. 

Comprehensive Discussion

· considers the investigation as a whole through comments either on the validity of the conclusion OR the reliability of the data by eliminating sources of error, overcoming limitations or reducing bias. 

Statistical analysis (validity of the conclusion)

The graph of the results shows that there is a significant relationship between temperature and speed of movement of a slater.  This in confirmed by the R^2 value of 0.9593, indicating that 96% of the variation in the results is explained by the change in temperature. Therefore I can say my conclusion is valid.

OR the reliability of the data by eliminating sources of error, overcoming limitations or reducing bias. 

Evaluation

Initially I found that there were a few problems with my investigation. In my initial method there were too many variables which would make my results inaccurate, such as humidity and light intensity. In my final investigation method I controlled these variables and took readings before every test to make sure they were constant. The readings showed that humidity and light intensity varied only slightly over the investigation.

I tried to keep the slaters in the most natural habitat I could. This meant they were not out of their comfort zone, and could function naturally, and respond as they normally would.

I was worried about using only 10 slaters in each temperature but initial trials showed that a sample size of between 8 and 12 individuals gave a steady mean value so I decided to use a sample size of 10 slaters.

Discussion showing significance of temperature and orthokinetic response
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A valid conclusion justified by the data.
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Method M/E level A valid range for the independent variable (step 3) 





DV described (step 6, 7 & 8)





Control of other variables


E.g. slater size (step 1), light and humidity (step 2), time for temperature to stabilise (step 4), check of temperature & humidity between trials (step 5), repeats (step 9).





A brief summary of the niche of the organism Contains information on the feeding relationships, habitat and adaptations





Evaluation explains how sources of error and bias were reduced and limitations overcome.





Explicit purpose linked to niche.





Chi squared analysis is appropriate as data is based on counts of numbers of slaters over a range of temperatures.





The results are not discussed in relation to the niche i.e. why slaters are prone to desiccation








Conclusion related to the data.





Processed data relevant to the purpose (A level). 





The missing axes label does not enable a pattern to be determined








Written part of evaluation is inappropriate as limitations are stated but not how these were overcome in the method





Data recorded relevant to the purpose enabling trend to be seen (merit level) 





Method A level:


Range of IV given (Step 3)





DV given (Step 5)





Other variables considered (Step 1, Step 3, Step 4, and Step 6)





Method is not that of a quality investigation as lacks consideration of key variables e.g. volume of sand used, light conditions, size of slaters used. Also the range of the IV is not valid as info in the introduction says found up to 24 o C.





Explicit, testable hypothesis stated.





Significance of the aspect being investigated is stated.





Use of non-linear regression analysis to check validity of conclusion








TASK 3 – REPORTING





Summary of ecological niche with statements about why temperature is important to the survival of slaters





Evaluation not at excellence level -states what was wrong with the investigation not what was done to make it valid.








Data processing by calculations OR graph enables a trend to be seen.











PAGE  
8
© Crown 2009

_1217672887.xls
Chart4

		5

		10

		15

		20

		25



Tempersture oC

Mean speed cm/s

Mean speed of slaters in different temperatures

2.4

2

1.7

2.2

2.8



Sheet1

		0		5		10		15

		6		8		15		1





Sheet1

		



Number of slaters

Slaters and temperature preference



Sheet2

		5		2.4

		10		2

		15		1.7

		20		2.2

		25		2.8





Sheet2

		



Temperature oC

Mean speed cm/s

Mean Speed of Slaters in different tempertures



Sheet3

		



Tempersture oC

Mean speed cm/s

Mean speed of slaters in different temperatures



		






_1294208118.xls
Chart3

		5

		10

		15

		20

		25



Temperature oC

Mean speed cm/s

Mean Speed of Slaters in different tempertures

2.4

2

1.7

2.2

2.8



Sheet1

		0		5		10		15

		6		8		15		1





Sheet1

		0

		0

		0

		0



Number of slaters

Slaters and temperature preference

0

0

0

0



Sheet2

		5		2.4

		10		2

		15		1.7

		20		2.2

		25		2.8





Sheet2

		0

		0

		0

		0

		0



Temperature oC

Mean speed cm/s

Mean Speed of Slaters in different tempertures

0

0

0

0

0



Sheet3

		






_1217669732.xls
Chart2

		0

		5

		10

		15



Number of slaters

Slaters and temperature preference

6

8

15

1



Sheet1

		0		5		10		15

		6		8		15		1





Sheet1

		



Number of slaters

Slaters and temperature preference



Sheet2

		





Sheet3

		






