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Internal Assessment Resource

Biology Level 3

	This resource supports assessment against:

Achievement Standard 91604

Demonstrate understanding of how an animal maintains a stable internal environment

	Resource title: Osmoregulation 

	3 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
	October 2024
To support internal assessment from 2025

	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 91604: Demonstrate understanding of how an animal maintains a stable internal environment 

Resource reference: Biology 3.4B
Resource title: Osmoregulation 
Credits: 3

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 91604. 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 

The task involves students demonstrating understanding of a homeostatic control system and how it functions to maintain a stable internal environment despite fluctuating environmental conditions. This includes how a specific disruption results in responses within the control system to re-establish a stable internal environment. 
Students are asked to explain the biological ideas related to the purpose and mechanism of osmoregulation in a named euryhaline New Zealand fish species by using the negative feedback model provided. This involves describing how the model represents the components of this control system and explaining how the system responds to a range of external conditions that they identify. 

To demonstrate comprehensive understanding they must link biological ideas about maintaining a stable internal environment in at least one named euryhaline fish species.

Other possible contexts include:

· thermoregulation in a cross-country skier

· blood glucose levels in a Type 1 or Type 2 diabetic

· respiratory gas levels in tissues of a marathon runner during the run

· manipulation of reproductive cycles in dairy cows to enhance milk production. 

Before modifying this resource in another context the teacher should select/finalise/negotiate a context that will engage their students, plan exactly how the assessment is applied to this context, create or finalise any student pages that are needed (e.g. other possible negative feedback models), and ensure that the examples of evidence in the assessment schedule align with the task in its final form.

Conditions

This assessment task takes place over 4 hours of in-class time. 

It is expected that the teacher provides a range of resources for the selected context, including research articles where appropriate. In addition, students could locate additional resources relevant to the topic, which may include primary data sources such as interviews with athletes or dairy farmers. 

Students work independently to produce their final report. Resources used should be processed into the students’ own words, and should be included with the report as evidence of processing.

The final report could include evidence in written, visual, or electronic form.

Assessors must monitor the process of evidence collection to ensure authenticity, for example by regularly discussing student evidence or using checkpoints or milestones.
Resource requirements 
The teacher will need to provide a range of resources suitable to the context.

The following resources should be provided for students for the osmoregulation in a named euryhaline New Zealand fish species 

http://www.canterburynature.org/species/lincoln_essays/quinnatsalmon.php
http://www.nzes.org.nz/nzje/free_issues/ProNZES23_27.pdf

(Note: to access the PDF paste the text into your search engine and select Quick View)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1474861
Access to computers may be required.

Additional information 

The Chinook salmon, Oncorhynchus tshawytscha, is the largest species in the Pacific (Oncorhynchus) salmon family. Other commonly used names for the species include king salmon, Quinnat salmon, spring salmon and Tyee salmon. They have been introduced to other parts of the world, including New Zealand and the Great Lakes.
A useful example of a New Zealand fish species is the long-finned eel as there is more known about their movement from freshwater to marine spawning grounds, change from glass eel to elver, timing of return to freshwater and other biological ideas associated with homeostatic regulation. 
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of how an animal maintains a stable internal environment.
	Demonstrate in-depth understanding of how an animal maintains a stable internal environment.
	Demonstrate comprehensive understanding of how an animal maintains a stable internal environment.


Student instructions 
Introduction
This assessment activity requires you to write a report that describes the purpose and components of the osmoregulation (osmotic balance) system of a << insert euryhaline New Zealand fish species>>. This will involve describing the purpose and components of the system and explaining how the components work together. 

You will also consider how this system responds to changes in external and/or internal conditions. 

You will be assessed on the comprehensiveness of your report and the extent to which you link biological ideas about maintaining a stable environment in an animal.

This assessment task takes place over 4 hours of in-class time for you to interpret and apply a model (Student Resource A) to osmoregulation in a <<named euryhaline New Zealand fish species>> and to produce your report. 

Teacher note: Select a time frame that suits you and your students, ensuring they have enough time to complete the assessment. Specify milestone points to monitor progress and a due date.

Your teacher will provide some resource materials, but you can find additional resources to help you write your report. This could include a group interview or discussion with a researcher, scientist, or fisheries officer, but you must produce your report individually.

Work independently to produce the report using the provided resources and any additional resources you have selected. 

Your report could include evidence in written, visual, or electronic form.

Resources used in preparing your report should be submitted with your report.

Task
Many fish such as the King or Chinook salmon Oncorhynchus tshawytscha migrate from the river of their birth out to sea as juveniles. After a number of years they return as adults to the stream of their birth to breed. Eggs are laid in the upper reaches of the stream, and on hatching the next generation of juveniles eventually move downstream on their way to the sea. They spend some time in an estuary as they move between the different water systems. Throughout their life they must cope with two different sets of conditions – marine and freshwater. Fish displaying this behaviour are in general termed euryhaline.  

Scientists use models to explain complex systems operating in organisms. See Student Resource A below for a model of a generalised homeostatic system used by many animals.

Use the resources provided and others you have selected to produce a report on the biological ideas related to the homeostatic control system of osmoregulation in the <<named euryhaline New Zealand fish>> to maintain a stable internal environment that relates to the feedback model provided above. 

Include in your report:

· a description of the purpose and components of this homeostatic control system, which may include annotated diagrams or models, e.g. redrawing and annotating the model in Student Resource A for both marine and freshwater environments

· an explanation of the mechanism of this control system, i.e. how it responds to the normal range of environmental fluctuations, the interaction and feedback mechanisms between parts of the system

· an explanation of how balance is re-established following the potential effect of one specific disruption to this control system by internal or external influences, e.g. extreme environmental conditions, disease, or infection.
In your report, link biological ideas about maintaining a stable internal environment for any one of the following:
· a discussion of the adaptive significance of this control system 

· a discussion of the biochemical and/or biophysical processes underpinning the mechanism of this control system, e.g. equilibrium reactions, changes in membrane permeability, metabolic pathways

· an analysis of a specific example of how external and/or internal environmental influences, e.g. extreme environmental conditions, disease, or infection, may result in a breakdown of this control system.

Hand in your report along with a reference list showing the sources you used.

Student Resource A: Model of a generalised homeostatic system used by many animals.



Weblinks:

www.canterburynature.org/species/lincoln_essays/quinnatsalmon.php
http://www.nzes.org.nz/nzje/free_issues/ProNZES23_27.pdf

(Note: to access the PDF paste the text into your search engine and select Quick View)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1474861
Assessment schedule: Biology 91604 Osmoregulation 
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding using biological ideas of how a euryhaline New Zealand fish maintains a stable internal environment by including a description and/or annotated diagrams or a model of: 

· the purpose and components of the osmoregulatory homeostatic control system, including detail on the numbered stages in the generic model provided 

· the mechanism of this homeostatic system to show how the components of the system work together, including the interactions between the components. It could include a labelled diagram of osmoregulation in freshwater and saltwater fish as part of the description.

For example:

[Insert annotated diagram(s)]

Osmoregulation involves a negative feedback system where a change in the osmotic potential/pressure inside the fish triggers a response that re-establishes the balance.

Effectors are found in kidneys and gills.
Receptors are in gill filaments?

Control centre is the gills?

Impermeable skin of fish reduces the need for osmoregulation.

Kidneys differ in structure in marine and freshwater fish.

Gills have a large surface area and as water is constantly passing over gills for gas exchange fish tissue accumulates water by osmosis in fresh water.
The student describes how balance is re-established following one potential specific disruption to this homeostatic system by internal or external influences such as extreme environmental conditions, disease, or infection.
For example:

As salmon move from fresh water to salt water they must undergo a transition response. While in the ocean, salmon drink seawater and excrete excess salt from the gills, in fresh water they stop drinking and the epithelia of their gills begin to accumulate salt from the dilute environment. Their kidneys begin to excrete large amounts of very dilute urine …

In fresh water…

If for any reason the fish experiences a change in the water environment, such as high salt levels in fresh water due to fertiliser run-off into stream or stranding in a saline pool, the osmoregulation system is unlikely to be able to restore the balance, so the fish is likely to die.

The examples above relate to only part of what is required, and are just indicative.

	The student demonstrates in-depth understanding using biological ideas of how a euryhaline New Zealand fish maintains a stable internal environment by including a description and/or annotated diagrams or a model of: 

· the purpose and components of the osmoregulatory homeostatic control system, including detail on the numbered stages in the generic model provided 

· the mechanism of this homeostatic system to show how the components of the system work together, including the interactions between the components. It could include a labelled diagram of osmoregulation in freshwater and saltwater fish as part of the description
· one potential specific disruption to this homeostatic system by internal or external influences such as extreme environmental conditions, disease, or infection.
The student explains the mechanism of this homeostatic system to show how the components of the system work together.
For example:

[Insert annotated diagram(s)]

Effectors are found in kidneys and gills and the gills are involved in active uptake of salt from the environment by use of mitochondria-rich secretory cells in freshwater fish. In marine fish these cells actively secrete salts from the gills. 

The student explains how balance is re-established following one potential specific disruption to this homeostatic system by internal or external influences such as extreme environmental conditions, disease, or infection.
For example:

As a salmon moves from fresh water to salt water it must undergo a transition response. While in the ocean, salmon drink seawater and secrete excess salt from the gills …

In fresh water their body tissues become ‘flooded’ by osmosis, so they stop drinking and their kidneys begin to excrete large amounts of very dilute urine. But this causes loss of precious salts and so the epithelia of their gills are modified so they begin to accumulate salt from the dilute environment.

The examples above relate to only part of what is required, and are just indicative.

	The student demonstrates comprehensive understanding using biological ideas of how a euryhaline New Zealand fish maintains a stable internal environment by including a description and/or annotated diagrams or a model of: 

· the purpose and components of the osmoregulatory homeostatic control system, including detail on the numbered stages in the generic model provided 

· the mechanism of this homeostatic system to show how the components of the system work together, including the interactions between the components. It could include a labelled diagram of osmoregulation in freshwater and saltwater fish as part of the description
· one potential specific disruption to this homeostatic system by internal or external influences such as extreme environmental conditions, disease, or infection.
The student explains the mechanism of this homeostatic system to show how the components of the system work together. 
The student explains how balance is re-established following one potential specific disruption to this homeostatic system by internal or external influences such as extreme environmental conditions, disease, or infection.
The student links biological ideas about maintaining a stable internal environment to include at least one of:
· a discussion of the adaptive significance of the control system 

· a discussion of the biochemical and/or biophysical processes underpinning the mechanism (such as equilibrium reactions, changes in membrane permeability, metabolic pathways)

· an analysis of a specific example of how an extreme external and/or internal environmental influences result in a breakdown of the control system.

For example:

Natural homeostatic mechanisms are necessary in order to successfully survive in both salt and fresh water. 

 Better chance of feeding in an ocean compared to a river, but better chance of finding a mate in a river. 

This is only possible because of the adaptive advantage of their osmoregulation system. 

A biochemical explanation could include detail of the ion pumps involved in secretion and absorption of salts in euryhaline fish in both marine and freshwater environments see https://pmc.ncbi.nlm.nih.gov/articles/PMC1474861/pdf/envhper00504-0162.pdf
(Note: to access the PDF paste the text into your search engine and select Quick View)
Environmental toxins such as PCBs inhibit NA,K-ATPase (Na+ K+-activated adenosine triphosphatase) in the active transport chain, thus disrupting the ion pump across both the intestine and the gills etc. … This results in … leading to death of the fish. See

www.ncbi.nlm.nih.gov/pmc/articles/PMC1474861/pdf
The examples above relate to only part of what is required, and are just indicative.


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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