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Internal Assessment Resource

Science Level 1
	This resource supports assessment against:

Achievement Standard 90949 version 3
Investigate life processes and environmental factors that affect them

	Resource title: Tournament week

	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 2017 Version 4
To support internal assessment from 2017

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number: A-A-02-2017-90949-04-4721

	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 90949: Investigate life processes and environmental factors that affect them

Resource Reference: Science 1.10A v4
Resource Title: Tournament week

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 90949. 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

This activity requires students to investigate two life processes:

· support and movement in humans (mammals)
· excretion in humans (mammals).
The task involves practical investigation, interpretation, labelling of biological drawings, and the relating of biological ideas.

Using a scenario to provide a relevant context will help students make meaningful links between each life process and the structures/systems involved. The most appropriate context will depend on local opportunities and student interest, and should be adjusted by you. Students should be encouraged to weave the scenario into their responses. 

Annotated diagrams and drawings are likely to provide at least some of the evidence in this assessment. Note that ‘annotation’ of a diagram or drawing includes not only labels to identify component parts but descriptions of colour, textures, and so on, and explanations of ‘how parts work’, both individually and together. Hence annotated diagrams can provide evidence towards Achieved and Merit. Effective annotation is a skill that needs to be overtly taught and practised by students during the learning stage.

Conditions

Allocate three to four hours to complete the whole activity – up to two hours for each life process.

For each task, students carry out practical work to investigate the structural features of organs and tissues of the provided resources – hinged joint model-making and kidney dissection/observation (EN 2).

They are then required to record observations and write about how the parts/features of tissues and organs enable a human to carry out the relevant life process for each. Students then use their observations, annotated diagrams, and another resource to write about each of the life processes and an environmental factor that affects each (EN 3, 4 and 5).

Students could use their observations and findings from a fair test investigation carried out for Achievement Standard 90925 Carry out a practical investigation in a biological context, with direction to provide evidence for either task, as long as it is in the context of the life process being investigated for Achievement Standard 90949.

The practical investigations can be carried out in pairs, but the written part is an individual task. The resource-based activities are also to be carried out individually. It is expected that students would have covered the key ideas about support and movement and excretion in humans (mammals) as part of their teaching and learning programme.

Life processes may be selected from: support and movement, reproduction, sensitivity, growth, excretion, nutrition, and gas exchange. At least two of these processes must be selected (EN 6).

Environmental factors that affect life processes may be internal or external factors and may include: temperature, pH, light intensity, photoperiod, moisture levels, concentration of gases, hormone levels, and nutrient supply (EN 7).

Biological ideas relating to a life process include the following (EN 8):

· structural features of the organism, such as its organ system or tissues as appropriate to the organism

· functioning of the components of any organ system or tissues

· identifying the biological processes carried out by the organ system or tissues

· environmental factors that affect the life process.

Resource requirements

· model-making materials and instructions for the construction of a simple hinged joint
· fresh kidneys – may be pre-dissected to expose tissue layers and collecting tubes
Additional information

This Achievement Standard involves investigating life processes of plants and/or animals and environmental factors that affect these processes:

1. The assessment materials can be modified to investigate any two life processes of other animals.

2. You could also modify the materials to choose one task from this resource (that is, one life process in an animal) and one from the resource in 1.10B Investigate life processes of plants (one life process in a plant) to make up the minimum of two life processes required to achieve the Standard (EN 6). This also raises the possibility of the partial assessment of one activity contributing evidence to the Standard if both activities are assessed.

Internal Assessment Resource
Achievement Standard Science 90949: Investigate life processes and environmental factors that affect them

Resource Reference: Science 1.10A v4
Resource Title: Tournament week

Credits: 4

	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Investigate life processes and environmental factors that affect them.
	Investigate, in depth, life processes and environmental factors that affect them.
	Investigate, comprehensively, life processes and environmental factors that affect them.


Student Instructions

Introduction

Each year, students from schools all over New Zealand meet during tournament week to compete in sporting codes including hockey, football, skiing etc. Any students involved in a week of strenuous sporting activity will need to consider how they eat, drink, and train before, during, and after their events in order to function at their best. 

This activity requires you to investigate two life processes in a human context and the environmental factors that affect them. 

The practical investigations can be carried out in pairs, but all other work, including the annotation of drawings and diagrams, is individual.

Teacher note: Insert time allowances for each task. This will depend on how much practical work is carried out by the students. As a guide the complete activity should take approximately four hours. 

Specify the resources being provided, for example, modelling materials, bones cut in longitudinal section, kidneys, and binocular microscope etc.

You will be assessed on the comprehensiveness of your investigation.

Task

Keep it moving

· Construct a model of a hinged limb such as an arm or leg. Ensure you can operate the model limb to make it bend (flex) and straighten (extend). 

· Annotate the diagrams provided of both your model and the human limb (Diagrams 1 and 2 in Resource A) to explain how the parts of your model represent real parts of a human joint and limb. 

· Use your model and diagrams to explain how humans use their muscles and bones (to carry out the life process of) for support and movement. 

· Read the information about the recommended amounts of dietary calcium (see http://www.healthy.co.nz/ailment/2135-recommended-calcium-intake-for-new-zealanders.html). Using this, discuss how diet is an important environmental factor affecting support and movement. Consider the importance of dietary calcium in maintaining bone strength and the implications any weakness or fractures will have for support and movement. 
Keeping fluids in balance

· Examine the kidney provided and record your observations on the diagram provided of a human kidney (Diagram 3 in Resource A).
· Annotate the diagram of the human excretory system (Diagram 4 in Resource A) to show how the kidney works together with the other key parts of the excretory system. 
· Examine the data in Resource B and use your findings, observations, and diagrams to explain how humans carry out the life process of excretion. 
· Discuss how an environmental factor (such as the level of physical exercise or the fluids an athlete drinks) can affect how the excretory system works, and predict what differences you might expect in the output and make-up of urine produced after a vigorous sporting game/event.

You must use observations or findings and biological ideas to make significant links between the structure, function, and environmental factors related to these life processes, including the implications for the person of these factors. Making significant links may involve justifying, relating, evaluating, comparing, contrasting, and analysing.

At the end of the task, hand in your own completed set of labelled drawings, diagrams, and notes.

Assessment schedule: Science 90949 Tournament week
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 

[Evidence may be found in any of: model diagram, annotated limb diagram, or written response.]
The student: 

· identifies an environmental factor that affects support and movement, including an implication for the person
For example:

Bones contain a lot of calcium (calcium salts, not the metal), and the only way we can get calcium into our bodies is in our food. So to make bones strong we need to eat dairy food like milk and cheese. Calcium makes bones strong. If bones don’t have enough calcium they may be weak and break easily. If a bone is broken the person won’t move when the muscle pulls it. So they won’t be able to support any weight on their arm, hit a ball etc.
· identifies an environmental factor that affects excretion, including an implication for the person.
For example:

When you drink too much there is too much water in the blood and you produce lots of urine that looks clear/light yellow, but when water is scarce (not enough to drink) the kidneys produce much less dark yellow urine. 


	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 

The student investigates ONE of these life processes in depth. The student:

· describe observations or findings about the  environmental factors related to each life process
· uses observations or findings and biological ideas to give reasons for how or why the  environmental factors are related to each life process. 

[Evidence may be found in any of: model diagram, annotated limb diagram, or written response.]
The student: 
· explains how an environmental factor affects support and movement, including an implication for the person. 
For example:

Muscles get tired (fatigued) during sports games because they are working hard and using up their supply of sugar so eating sugary food helps after a sports game. Since muscles are made of protein fibres, eating protein is also important before and after a big game so muscle damage is repaired.
Calcium is needed for making bones strong and it is recommended between 800 and 1200 mg/day should be eaten. This is partly because our bones are still growing in adolescence so more calcium is needed to build new tissue. Foods high in calcium include dairy products (yoghurt and cheese) and soybeans (tofu) and baked beans. If we don’t get enough in our diet we are likely to have weak bones (which might break more easily) or our growth might be stunted. Either way, we are no good as a sportsperson without strong bones for support and movement.
OR

· explains how an environmental factor affects excretion, including an implication for the person. 
For example: 

The kidney holds on to things like glucose that the body needs. Water is needed to flush out toxins (urea and salts are dissolved in the water), but the kidney only ‘spends’ as much water as it has to and keeps (reabsorbs) the rest to keep the blood at a steady (osmotic) concentration. 

The bladder is like a balloon as it can stretch to contain up to 600 mL urine. Normally a ring of muscles (a sphincter) closes off the lower opening by contracting. When the bladder is full, nerves in the bladder wall signal to us that it needs to empty and we can relax the sphincter muscle and let the urine flow out through the urethra.
· explains how an environmental factor affects excretion, including an implication for the person. 
For example:

Kidneys have to work harder when there is not enough water in the body/blood, and this is why you should drink more water when you exercise and have sweated out a lot of water.


	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 

The student comprehensively investigates ONE of these life processes. The student:

· describes observations or findings about the  environmental factors related to each life process 
· uses observations or findings and biological ideas to make significant links between the s environmental factor(s) related to each life process, including implications.
[Evidence may be found in any of: model diagram, annotated limb diagram, or written response.]
The student:

· discusses support and movement by making significant links about  the environmental factor(s) affecting support and movement, including their implications for the human
For example: 

Diet is really important for sports players – they need to eat plenty of protein because muscles and tendons are made of protein and the muscle fibres gradually wear out/need replacing. Without enough protein in the diet, the muscles will become weaker/stay fatigued and we won’t recover from strenuous exercise as well. Muscles also need a huge amount of energy to make them contract. So energy rich foods are important for tournament week and many athletes do ‘carbohydrate loading’ – they eat lots of pasta and rice so they have a store of food to keep them going over times of high exercise.

In adolescence, bones are still growing so quite a high level of calcium is recommended in the diet (1000-1200mg/day). Without adequate calcium in the diet, bones may become weak and break more easily during a tough sports game. Certainly in sports like rugby where strength is important, strong bones are critical and a break would mean the person could no longer push in the scrum or run for a try.

Older women need to be especially careful to eat enough calcium as their bones tend to get weaker and pregnant, and breastfeeding women also need high calcium diets because they are providing calcium to build the bones of their growing baby. 

Research has shown that one of the best ways to ensure bones are strong is to exercise regularly. Bones seem to respond to exercise by laying down more calcium and becoming denser and so stronger. This would mean more efficient support and movement.
OR

[discusses excretion by making significant links involving environmental factor(s) , and including their implications for the human. 
For example: 

On diagram identifies:
Urea is formed when amino acids/proteins we have eaten are broken down in our cells/in the liver. Blood transports urea to the two kidneys, entering by the renal artery, and the cleaned blood leaves through the renal vein back to the body so that all the body’s blood gets cleaned each time it goes around the body.

Urea and excess salts get collected by the branched collecting ducts, which lead out of the kidney to the bladder via the ureter. 

Keeping the balance of water in the blood at about 92% is one of the main functions of the kidneys. Even when our water intake is not regular, the kidneys manage to keep our bodies more or less hydrated by adjusting the concentration of the urine. Kidneys can adjust the amount of urea/salt/water they release by changing the permeability of their filter/membranes inside, so they can cope with environmental factors such as a shortage of water or salts when an athlete is working extra hard. 

In hot weather, or when exercising and sweating a lot, valuable salts get lost through the skin so the kidney needs to keep as much salts as possible to keep the body in balance. Some athletes drink special sports drinks containing ‘electrolytes’ to replace salts lost through sweating. This means their kidneys don’t have to work so hard. Sports drinks like XXXX contain salts such as >>>>>> and >>>>> and these would replace some of the salts the athletes lost through sweating and urine so their bodies will recover faster from their game and be ready sooner to perform again.

Water is also lost by sweating and exhaling (these are other types of excretion). When an athlete is exercising hard they breathe faster and they sweat to keep cool, which means the body will have less water left to get rid of toxins/urea and so the urine is going to be more concentrated/a darker yellow (the yellow colour is the urea).


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

Resource A
Note that ‘annotation’ of a diagram or drawing includes not only labels to identify component parts, but descriptions of colour, textures etc, and explanations of ‘how parts work’, both individually and together. Hence annotated diagrams can provide evidence towards Achieved and Merit.

Diagram 1: Modelling a human hinge joint

Materials: cardboard, stapler, split pin clip (for ‘elbow’ joint), wool or string, punch.
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Diagram 2: Possible diagrams for annotation
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Diagram 3: Human kidney diagram
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Instructions for dissection of a lamb/sheep’s kidney

Teacher note: Lamb kidneys are similar in size to a human kidney, so are an ideal model organ. Fresh kidneys can be obtained from most butchers or supermarkets but may need to be ordered ahead of time to ensure supply. They can be frozen prior to use but their red colour (a clue to their rich blood supply) tends to fade so fresh is best. A binocular microscope will enable closer examination of the various layers and tissues. However it is neither feasible, nor appropriate, at this level to observe the detail of nephrons/tubes at the cellular level.

First examine their external structure, their colour, the tough outer coat, and any vessels (tubes) entering or leaving the kidney. Try to distinguish any blood vessels from the whitish outlet tube. Cut long-ways through the kidney and open it out like a book to investigate the inner layers. Notice any differences in colour of the layers and describe these on your diagram. You may use a binocular microscope to examine the funnel-like structures toward the middle of each half. Label these, and any other features you observe, on your diagram.

Diagram 4: Human excretory system
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Resource B

Approximate composition of substances in the blood and the urine of a healthy person (g per 100mL).
	
	Blood
	Urine

	Water
	92
	95

	Proteins
	7.5
	0

	Urea
	0.03
	2

	Salts
	0.4
	1.2

	Glucose
	0.1
	0


Extra suggested resource: assorted bottles of sports drink with electrolyte (salts) data on label.
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