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Guidelines

This material has been developed by a national group of teachers and Science Advisers.  It is designed to provide teachers with supplementary material to help when preparing students for assessment for Level 2 Biology in cells, animal diversity and plant diversity.

These exemplars are intended to be a guide to teachers about the breadth and depth required in answers across achievement, merit and excellence. The questions are taken from NZQA examination papers. The excerpts from answers, in students’ words where possible, are an indication of good descriptions, explanations and discussions.

Most questions have an achieved, merit and excellence level answer. Annotations are provided to indicate judgements relating to the quality of each answer and to indicate where explanations and linkages have been made.

AS90464 (2.8) Cells 

Annotated Excerpts from Actual Student Responses for Excellence Questions

Note - Full copies of questions and assessment schedules are available from NZQA http://www.nzqa.govt.nz/ncea/  
QUESTION ONE 

Discuss the similarities and differences between plant and animal cells and relate where possible to their mode of nutrition.

Achievement

The vacuoles in animal cells are small, but the function is the same as in plants.

Achievement with Merit

Plant cells have cell walls outside the cell membrane made of cellulose for strength and support. Every cell in a plant contributes to the overall strength of the plant. Vacuoles are large for water and salt storage in plant cells. Vacuoles also contribute to the plants strength by contributing to turgor pressure  which keeps the cell firm and the membrane pressed against the  cell wall which resists further expansion.  Chloroplasts are only found in the plant cells as light is harnessed by the pigment chlorophyll found in the chloroplast in order for the plant to make its own food by the process of photosynthesis. 

Achievement with Excellence

Since it makes its own food and does not need to move and look for food the number of mitochondrion are few as this organelle is responsible for breaking down glucose to release energy by the process of respiration. 

An animal cell in contrast has no cell wall only a membrane, cell walls are not needed as usually the animal has a skeleton of some sort for strength and support and locomotion. Mitochondria are more plentiful in the animal cell as the need for energy release is much greater due to the active nature of the organism and its requirement for food finding is greater as it has to consume other organisms. 

Question 2.
Discuss why the features of Euglena make it difficult to classify as a plant or an animal cell.

Achievement


A single celled organism called Euglena is transparent and has a black pigmented area covering the eyespot.  Euglena has chloroplasts and starch granuoles. This is like a plant cell.

It also has flagella and contractile vacuoles like an animal cell.

Achievement with Merit


Euglena has chloroplasts for photosynthesis and starch granuoles for storing the products like plant cells do.

The features that it has like an animal cell are the flagella which is used for movement and the contractile vacuole for water control

The eyespot is for identifying the direction of the light source so the Euglena can move towards where light can be received for maximising photosynthesis.


OR

The eyespot is for identifying the direction of the light source so that the flagella can move the Euglena towards(or away from) the light where its food source may be.

Achievement with Excellence 


Plants and animal cells are usually quite easily distinguished due to their different combination of organelles. Structures similar to both are the nucleus for holding genetic material and the nucleolus. 

Plants usually have cell walls which are made of cellulose, however the Euglena has a pellicle instead. (These are both  used for strengthening the cell.).

The Euglena has chloroplasts (for the process of photosynthesis) and starch granuoles (for storage of energy). These are both present in plants cells.

 The eyespot is for identifying the direction of the light source . These are found in single celled organisms that photosynthesise.

Animal cells generally have, contractile vacuoles, and flagella which are not found in plant cells 

Features that Euglena has that are common to the animal cells are the flagella for movement and  the contractile vacuole for osmoregulation. A mouth is usually found in animals (not cells) for ingestion of food, 

Euglena has features common to both plant and animal cells so therefore is hard to classify as one or the other.

AS90464 (2.6) Animal Diversity

Annotated Excerpts from Actual Student Responses for Excellence Questions

Note - Full copies of questions and assessment schedules are available from NZQA http://www.nzqa.govt.nz/ncea/   
Shown below are excerpts from student work showing components for achieved, merit and excellence answers. 

Students should be encouraged to include several areas of discussion into their answer e.g. gut length, water reabsorption and mouthparts.   

Students must ensure that they take note of the key words in the question (e.g. environment, limitations, opportunities, niche, life history, survival, requirements etc) and relate their discussion of diversity to these.

Please note – these are excerpts, none of these answers by themselves would be enough to meet the grade. Students will usually have completed the requirements for achievement and possibly merit in an earlier part of the question.

Sample question

Discuss how each animal differs in its adaptations for your chosen biological process and discuss how these adaptations aid the survival in their niche.   In your discussion, include possible reasons for the diversity of the structures and functions between the animals.

NUTRITION

The main difference between the digestive systems of my three animal groups is the length of the gut. The cow lives in a paddock and eats grass. This grass is nutritionally poor (high in cellulose but low in other carbohydrates, protein and fats) so the cow has a very long gut to allow time for the absorption of as many nutrients as possible and to give enzymes a long time to work at digesting it. It also has large storage compartments to allow more time for digestion of the grass.

The earthworm has a tubular gut because it needs to be thin to burrow underground, but still be long enough to allow for digestion of food and absorption of nutrients. Having large storage compartments and folding like the cow and human would not be practical for burrowing.
The human has a medium length gut as it eats a nutrient-rich diet made up of foods that contain more digestible carbohydrate (starch and sugars), protein and lipids. The gut doesn’t need to be as long as the cow’s as there are more nutrients to absorb and they are more easily obtained. Human’s have a stomach for storage because they eat larger amounts less often than the other two groups, but it is not as big as a cow’s because they eat less food overall since it is of higher nutrient value.

Student 2

The cow has micro-organisms in the rumen and these bacteria contain the enzymes to break down cellulose into simple sugars.  

Similarly the grasshopper has a gastric caecum which may contain these bacteria for the same reason.

Humans don’t need to digest cellulose so their equivalent (appendix) is very small and doesn’t house bacteria.

GAS EXCHANGE

Insects are limited to small size due to their method of exchanging gases. Air enters spiracles and diffuses along a system of fine tubes that contain moisture at the very end where they connect with body cells. The oxygen diffuses in across this moisture (while CO2 diffuses out through the exoskeleton). As diffusion is only efficient over short distances, the tracheae can only carry O2 over a short distance, so insects cannot get as big as fish and mammals.

…

Fish and mammals both have active breathing movements to bring water and air over the gas exchange surface. Fish gulp water through the mouth and push it back over the gills. Once it is absorbed at the gill surface the oxygen is carried around the fish’s body in the blood vessels. Diffusion is only important at the gill surface and at the body cells, so fish can grow much bigger than insects.

…

Mammals use the ribs and diaphragm to change the volume of the pleural cavity, drawing air in or out.  Oxygen diffuses across a film of water on the surface of the alveolus and into the blood, while CO2 diffuses in the other direction.  With the free availability of oxygen in the air and efficient gas exchange surface mammals can grow to very large sizes.

TRANSPORT

Insects have a relatively inefficient system of transport, but it is not transporting respiratory gases. The tubular heart pumps the haemolymph forward through the haemocoel and the fluid drifts backwards aided by muscular movements of the wings and legs. During periods of high activity the circulation will be better, so insects can fly to find food and escape predators.

Fish blood does need to carry oxygen to the tissues as well as nutrients, wastes, immune cells etc so it is contained in blood vessels and pumped throughout the body by the heart.  Living in the sea the body’s weight is supported by water and so blood pressure does not need to be very high (75mm of mercury) and a single loop system, in which blood passes through the heart only once, suffices.

Because mammals live on land they have to support their body weight and pump the blood up against gravity. To get enough oxygen to survive they need to have higher blood pressure (120mm of mercury), so their blood vessels are organised in two loops, one to pick up oxygen in the lungs and the other to deliver the oxygen around the body. There are separate chambers of the heart for each loop, so the blood is pumped twice each time it goes round the body, and pressure is higher than the fish
AS90465 (2.7) Plant Diversity

Annotated Excerpts from Actual Student Responses for Excellence Questions

Note - Full copies of questions and assessment schedules are available from NZQA http://www.nzqa.govt.nz/ncea/   
Shown below are excerpts from student work showing components for achieved, merit and excellence answers. 

Students should be encouraged to include several areas of discussion into their answer e.g. anther position, colour and leaf shape.   

Students must ensure that they take note of the key words in the question (e.g. environment, limitations, opportunities, niche, life history, survival, requirements etc) and relate their discussion of diversity to these.

Please note – these are excerpts, none of these answers by themselves would be enough to meet the grade. Students will usually have completed the requirements for achievement and possibly merit in an earlier part of the question.

Sample question

Discuss how each plant differs in its adaptations for your chosen biological process and discuss how these adaptations aid the survival in their environment.   In your discussion, include possible reasons for the diversity of the structures and functions between the plants.

REPRODUCTION

Flowering plants that rely on animals for pollination need to attract their pollinators. Bees see blue, yellow and ultra-violet well, so bee pollinated flowers tend to have showy petals in these colours. They may even have “honey guides” marked on white petals with UV pigment to lead the bee into the flower. Birds see red colours best, so bird pollinated flowers have petals that are red, orange or yellow eg kowhai.  As the birds and bees tend to visit one flower after another, this is an efficient way of ensuring pollination and good rates of seed set.   

Unlike bird and bee pollinated flowers, wind pollinated flowers do not need to attract a pollinator they do not need to have petals and can save energy and resources to produce more pollen or seeds to increase the chance of successful reproduction and survival. This strategy works well in a barren, windswept environment where insects find it hard to fly and where there is not enough food for birds. Bees and insects would both work better than wind in an enclosed community like a forest, and birds would be better than insects on a windy coastline.

NUTRITION


C3 plants generally have leaves with large, flat blades held horizontally to expose a large surface area to the incident light. This allows them to live in a wide range of habitats including low latitudes and shady areas. C4 plants, on the other hand, tend to have long thin leaves that are held vertically. They are found in higher latitudes where there is higher light intensity, so surface area is not so important. Also, the vertical leaves are cooled by the wind. They are not able to compete with C3 plants in the shade because they don’t get enough light.

 CAM leaves are often small to reduce the surface area and transpiration because they come from desert habitats. While C4 plants can grow rapidly when there is plenty of light, they cannot compete with C3 plants where there is less light (e.g. in the shade of trees) because they can’t absorb enough light to reach their compensation point. 

TRANSPIRATION


Pohutukawa, pingao and Pimelea are all coastal xerophytes. They all live in a windy, salty environment in which water tends to be drawn out so they need to conserve moisture to survive.

The undersides of pohutukawa leaves are covered in a thick mat of hairs that trap moisture lost by transpiration in a layer of still air, reducing the concentration gradient and therefore the rate of transpiration. 

The leaves of pingao are long and thin but rolled into a narrow tube. This also traps moisture and slows transpiration. 

Pimelea is a succulent and stores water in special tissue within the leaf. It has few stomata and a thick waxy cuticle which protects the leaf from dehydration. This strategy limits gas exchange, so the plant grows slowly.

Multiple links are made between the presence of organelles and their functions in plant and animal cells





Explains the features of plant cells but does not expand to compare the presence or absence of these in animal cells





Differences in structure described (A) & explained in terms of niche (M)





Compares and contrasts diversity and links to environment (E)





Description that says what the eyespot does, not how it helps Euglena.





Explains the features separately but does not expand to link the features to their presence or absence in Euglena.





Merit answers due to link of light to requirement of photosynthesis or finding food..








There are  multiple links back to whether Euglena has or doesn’t have the features





Two features need to be explained for both animal and plant cells from this answer 





Describes the structures and how each works for  3 animals. (A)





Links biological concepts (diffusion) to diversity (E)





Describes structures and function for 3 animals (A).   Explanation links these to niche (M).








Compares and contrasts diversity of structures and functions (E) Starts to link the diversity to the environment 





Compares and contrasts diversity of structure s and functions (E) 








Links diversity to survival in the environment (E)








Describes structures and function for 3 animals (A).   Explanation links these to niche (M).








Discusses how the diversity of structures aids survival in a given habitat (E) 





Describes structures and explains how they are related to pollination in the three groups (M)





Links the diversity to the environment Compares and contrasts (E)





Describes leaf shape and position.


(A) Explains differences  Links this to environment (M).  





Discusses need for adaptation to survive in the environment Compares and contrasts,links biological concepts (E).








Describes difference in structure and explains relevance (A). 


Explanation links these to environment. (M)





Storage of water is not relevant in this paragraph – needs to be in separate  comparison








