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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 developing the programme of work for Level 2 Biology in various topics.  

The particular topics in this material are:

Animal diversity, Plant diversity 

This material is extending the information provided in the explanatory notes of the standards, the assessment specifications for the standards and information in the Biology Curriculum document.

This material is intended to be a guide for teachers when designing their teaching and learning programme.  It is not a scheme of work.

There are three options for animal diversity: gas exchange (taxonomic groups), nutrition (functional groups) and transport (taxonomic groups). There are two options in plants – reproduction (taxonomic groups with suggestions for functional group differences) and nutrition (functional groups). This material is designed as guidelines only since these topics are very broad and completely dependent on the plants and animals chosen to be studied. It is important to emphasise the differences in structure and function and relate these to their environment and way of life.

These overviews are in four sections. 

The first section gives the achievement objectives covered and the achievement standard that could be used to assess the student’s understanding. There is an indication to teachers of the prior learning required by students before they begin the topics. This will vary in some cases depending on the order in which the topics are taught. 

The second section breaks the learning material into student’s outcomes with indicators of the depth and breadth of learning students will show.   Most of the outcomes are shown as achieved level statements. It is clearly stated that students will need to apply this knowledge in different ways to show their understanding when they answer merit and excellence level questions. Examples of applied understanding are shown where appropriate but are only intended as an indication of the types of responses expected. Supplementary outcomes are included because they add to student’s understanding but they are not specifically assessed in the achievement standards.

The third section of each overview addresses the core vocabulary required to be understood by students in questions and used in their answers.  Some overviews include vocabulary assumed from prior learning.  Some include extra terms that may be useful for some students but are not essential.
The fourth section is a page of learning outcomes for students. This sheet includes a box that students could ‘tick’ when they understood the concept.

Level 2 BIOLOGY

	TOPIC
	Diversity in Gas Exchange  in Animals 
	TIME
	10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	7.1(b)
	Investigate diversity in animals and plants by comparing aspects of their structure and function above the cellular level of organisation.


	Achievement Standard 

Biology AS90462  version 2
	3 Credits 
	Describe diversity in the structure and function of animals

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals in relation to a biological process.
	· Explain diversity in the structure and function of animals in relation to a biological process.
	· Discuss diversity in the structure and function of animals in relation to a biological process.

	Refer to the Explanatory notes and Assessment Specifications for more detail about this standard


	Prior Knowledge and Skills needed to be able to use the Core Knowledge in this unit 
	Demonstrated by….

	A basic understanding of the purpose of respiration
	Respiration is the process by which cells and all living organisms gain energy

	Describe the raw material and products of respiration
	Write the word equation


	
	Students will be expected to utilise the core knowledge outlined in the statements below to write a report that links these ideas together to discuss the reasons for the diversity in gas exchange in the three groups.

	
	CORE KNOWLEDGE
	DEMONSTRATED BY…

	These notes are intended as guidelines only.  Depending on the three animals chosen, the core knowledge required may vary.   The animals studied should show functional and structural adaptations to cope with their survival in different habitats. It is advisable to choose from a range where attributes and limitations can easily be identified, defined and discussed by the students.  

While it is recommended that all aspects of the respiratory system are taught in class, it should be made clear to students that in their answers, they will need to identify suitable aspects of the system to discuss, dependent on the examination question.  

	1
	Identify 3 animals with different types of gas exchange systems. The animals studied should show functional and structural adaptations to cope with their survival in different habitats.
	Examples: any three of:

Worms, insects, fish, birds, humans

	2
	Define gas exchange, breathing and  cellular respiration and explain how they are linked 
	Definitions indicate that:

· Gas exchange is the intake of O2 and release of CO2
· Breathing – the mechanical movement of the body to inhale and exhale air

· Cellular Respiration  - energy release process carried out in all living cells.  

	3
	Identify the need for a gas exchange system in multicellular animals
	Need is related to the gas requirements for living to enable cellular respiration to operate efficiently. 

	4
	Describe the characteristics of an efficient gas exchange system
	List to include large surface area, moist, thin, permeable membrane, maintaining a concentration gradient, short diffusion distance

	5
	Describe how a moist, thin, large surface area within a gas exchange system is achieved in three taxonomic groups of animals and explain how each of these features assists in the efficient diffusion of gases.  
	Description identifies the structure of the gas exchange organs, how the features of the organ contribute to achieving moist, thin, large surface areas for each animal.  

Annotated diagrams could be used to describe structure and show these features. In addition, when describing maintenance of moisture this could include internalisation of the gas exchange surface, secretion of mucus, fluid at the tips of trachioles.

	6
	Describe how the gas exchange surface is made permeable to oxygen and carbon dioxide
	Descriptions could include lack of chitinous exoskeleton in insect trachioles, lack of waterproof coating; constant moisture of internal gas exchange surfaces

	7
	Explain how a concentration gradient of the respiratory gases is maintained in each of the three taxonomic or functional groups of animals studied to allow for efficient diffusion.
	Explanation (which may include annotated diagrams with explanation) shows how each animal group maintains a concentration gradient. This may include e.g:

In mammals / birds: 

· The % difference of oxygen in inhaled vs exhaled air in the alveoli

In Insects:

· Inhaled air in the spiracles has a greater concentration of oxygen than cytoplasm

In fish:

· The % difference of dissolved oxygen in surrounding water compared to the dissolved oxygen in the blood.

· The use of the counter current flow to maintain efficient gas exchange in fish 

	8
	Describe how the diffusion distance is minimised  in three taxonomic groups of animals
	Descriptions or diagrams could include the thickness of the gas exchange surface,  thickness of the capillary walls and the distribution of trachioles through insect tissues

	9
	Identify the adaptations of each organism that provide that organism with the ability to maximise the opportunity of their habitat with respect to their gas exchange system.
	Examples of adaptations that could be used include:

Mammals:

· Internal gas exchange system to reduce water loss by evaporation

· Shape of alveoli to maximise surface area

· Warming and cleaning of the air as it comes through the nose in order to minimise alveoli damage 

Fish:

· Protection of the gills by the operculum

· Movement of water through mouth and across gill surfaces

· Filament structure

· Gill structure – increasing surface area

Insects:

· Fluid in the tops of the trachioles

· Ability to open and close spiracles

· Chitin to prevent collapsing of trachea

· Wing movement to optimise air uptake.

Worms:

· Large surface area of skin to enable efficient delivery of oxygen to cells

· Continual production of mucus to enable the skin to remain moist

· Surface area to volume ratio of animal maximised by body shape.

	10


	Compare and contrast the suitability of each system for the habitat of the animal, explaining why the gas exchange system studied is appropriate for that animal. Identify the attributes and limitations of each system and link these to the habitat of the animal. 


	Discusses why there is diversity shown for this process.  Links the features of the system to the habitat, giving reasons why these features enable the organism to maximise the opportunities available in that habitat.

e.g

1. Compare and contrast the gas exchange surface in fish and mammals, identifying the features of each that enable maximum efficiency in water vs air. 

2. Compare the concentration gradients that apply to each type of organism

3.  Compare and contrast the impact of the gas exchange system in the three animals on the potential body size of the animals.  



	11
	Use core knowledge to give reasons for diversity in gas exchange systems in animals
	Examples:

Explain why diffusion is adequate for small invertebrates while others such as insects required a tracheal system.  

Explain how the counter current system in fish enables the fish to obtain enough oxygen to maintain its energy requirements. 

Explain how the structure of the lungs enables mammals to provide a large, moist surface area for gas exchange.

Explain how insects use a combination of opening and closing of spiracles with body movements to control the volume of air entering the tracheal system.

	12
	Show understanding of diversity in gas exchange systems in animals by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	Examples:

Discuss how the characteristics of an efficient gas exchange system are achieved in different ways in the different groups and outline advantages and disadvantages of the differences in terms of habitat, activity levels, body size.

Compare and contrast mammalian, insect and fish gas exchange systems, describing the structures of each and explaining how these structures best suit the habitat in which the animals live.  


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	The core language appropriate to this unit is listed in the attached vocabulary list. 
	


NCEA Level 2 BIOLOGY:  INFORMATION FOR STUDENTS

Diversity in Animals Gas Exchange

Achievement Standard:  Biology 2.6     AS90462  
3 Credits
External Examination  Title:  Describe diversity in the structure and function of animals
	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals.
	· Explain diversity in the structure and function of animals.
	· Discuss diversity in the structure and function of animals.


Key Words: These are the words that you are expected to understand when used in questions and be able to use in your answers

Core

· Alveoli

· Breathing

· Bronchi

· Bronchioles

· Chitin

· Concentration gradient

· Counter-current 

· Diffusion

· Filament

· Gas exchange

· Gill

· Gill arches

· Gill filaments

· Haemoglobin

· Lamellae

· Lung

· Permeable

· Respiration

· Spiracles

· Surface area : volume ratio

· Trachea

· Tracheal system

· Trachioles

· Ventilation

	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to write a report that links these ideas together to discuss diversity in structure and function in animal gas exchange. You will need to identify suitable aspects of the system to discuss, dependent on the examination question.

	1
	Identify 3 animals with different types of gas exchange systems. The animals studied should show functional and structural adaptations to cope with their survival in different habitats.
	

	2
	Define gas exchange, breathing and  cellular respiration and explain how they are linked 
	

	3
	Identify the need for a gas exchange system in multicellular animals
	

	4
	Describe the characteristics of an efficient gas exchange system
	

	5
	Describe how a moist, thin, large surface area within a gas exchange system is achieved in three taxonomic or functional groups of animals and explain how each of these features assists in the efficient diffusion of gases.  
	

	6
	Describe how the gas exchange surface is made permeable to oxygen and carbon dioxide
	

	7
	Explain how a concentration gradient of the respiratory gases is maintained in each of the three taxonomic or functional groups of animals studied to allow for efficient diffusion.
	

	8
	Describe how the diffusion distance is minimised  in three taxonomic or functional groups of animals
	

	9
	Identify the adaptations of each organism that provide that organism with the ability to maximise the opportunity of their habitat with respect to their gas exchange system.
	

	10


	Compare and contrast the suitability of each system for the habitat of the animal, explaining why the gas exchange system studied is appropriate for that animal. Identify the attributes and limitations of each system and link these to the habitat of the animal. 
	

	11


	Use core knowledge to give reasons for diversity in gas exchange systems in animals 
	

	12
	Show understanding of diversity in gas exchange systems in animals by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.
	


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	
	


Level 2 BIOLOGY

	TOPIC
	Animal  Diversity-internal transport
	TIME
	  10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	2.6
	Describe diversity in the structure and function of animals


	Achievement Standard 

Biology AS90462  version 2
	 3 Credits 
	Describe diversity in the structure and function of animals

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals in relation to a biological process.
	· Explain diversity in the structure and function of animals in relation to a biological process.


	· Discuss diversity in the structure and function of animals in relation to a biological process.



	Refer to the Explanatory notes and Assessment Specifications for more detail about this standard


	Prior Knowledge and Skills needed to be able to use the Core Knowledge in this unit 
	Demonstrated by….

	A basic understanding of the purpose of circulation
	Description of why oxygen, nutrients and waste products need to be carried to/from different parts of the body

	The structure of human blood
	Naming the main components and their function

	Understanding that molecules need to move
	Description of the process of simple diffusion


	
	Students will be expected to utilise the core knowledge outlined in the statements below to write a report that links these ideas together to discuss the reasons for the diversity in the three groups..

	
	CORE KNOWLEDGE
	DEMONSTRATED BY…

	These notes are intended as guidelines only.  Depending on the three animals chosen, the core knowledge required may vary.   The animals studied should show functional and structural adaptations to cope with their survival in different habitats. It is advisable to choose from a range where attributes and limitations can easily be identified, defined and discussed by the students.  

While it is recommended that all aspects of the transport system are taught in class, it should be made clear to students that in their examination responses, they will need to identify suitable aspects of the system to discuss, dependent of the examination question.  

These guidelines have been written to provide scaffolding for teaching transport of gases and nutrients.

	1
	Identify 3 animals with different types of internal transport. The animals studied should show functional and structural adaptations to cope with their survival in different habitats. The animals selected here are from different taxonomic groups.
	 Named example of any three e.g. earthworms, arthropod, fish, frogs, birds and mammal.

1. Earthworm and fish-single closed system.

2. Arthropods-open blood system.

3. Frogs –double circulatory system with incomplete separation of oxygenated and deoxygenated blood in the ventricles.

4. Birds and mammals-double closed circulatory system.

	2
	Describe  why there is a need for a internal transport system in animals
	Description identifies that the internal transport system carries nutrients, oxygen, carbon dioxide, heat, cellular wastes and hormones because the complexity of the organisms means that diffusion is unsatisfactory.  

	3
	Define open and closed transport systems, explaining the limitations of each type of system.
	Definition identifies that in a closed system gases and nutrients are transports in vessels whereas in an open system they are not.   Limitations described in terms of potential size of the animals.  

	4
	Describe single closed and double closed transport systems and the components of each animals internal transport system, explaining the advantages and limitations of each system. 
	Definition to include whether the system has vessels; type of pumping mechanism; structure of pumping mechanism e.g. 4 chambered heart, 3 chambered heart, 2 chambered heart etc.  This may be demonstrated effectively by annotated diagrams.  Limitations described in terms of size of the animal and the environment in which the system allows the animal to survive.  

	5
	State the functions and components of blood in the different animals and use this information to make comparisons.
	Components to include red cells; white cells; plasma; platelets. Functions to be stated in terms of carrying capacity for oxygen, carbon dioxide and nutrients.  White cells definition to be limited to general immune functions.  

Comparison to include presence or absence of pigments:

· Open-haemocyanin

· Closed- haemoglobin

· Differences of white blood cells.

	7
	Describe the structure and function of the blood vessels  (veins, arteries and capillaries) in animals that have these components within the transport system
	Description to include:  structure of walls, valves, pressure capacity, materials carried, function within the organism.  

	8
	Describe the structure and function of the hearts of your three animals
	Structure described in terms of number of chambers, thickness of walls, valves, flow of blood through the heart and to associated organs.

	9
	Use core knowledge to give reasons for diversity in internal transport  systems in animals
	e.g.  

· Explain why the pressure is low within a single circulatory system..

· Explain why the frog must live in a damp environment

· Explain why an insect has no need for blood vessels.  




	10
	Show understanding of diversity in internal transport systems in animals by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	e.g.

· Discuss how the structure and function of the internal transport systems of the three animal groups are adapted for survival in their habitat.

· Discuss how the structure and function of the internal transport systems of the three animal groups are adapted for maintaining  their activity level.

· Discuss how the structure and function of the internal transport systems of the three animal groups has the potential to place limitation on their body size.




Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	The core language appropriate to this unit is listed in the attached vocabulary list. 


	


NCEA Level 2 BIOLOGY:  INFORMATION FOR STUDENTS
Internal transport in animals

Achievement Standard:  Biology      AS90462  
3 Credits
External Examination


Title:  Describe diversity in the structure and function of animals

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals in relation to a biological process(internal transport)
	· Explain diversity in the structure and function of animals in relation to a biological process (internal transport)
	· Discuss diversity in the structure and function of animals in relation to a biological process (internal transport)


Key Words: These are the words that you are expected to understand when used in questions and be able to use in your answers

Core

Core

· Arteries

· Atrium

· Capillaries

· Closed circulatory system

· Diffusion

· Double circulatory system

· Haemocoel

· Haemocyanin

· Haemoglobin

· Open circulatory system

· Plasma

· Platelets

· Red blood cells

· Single circulatory system 

· Valves 

· Vena Cava

· Veins

· Ventricle

· White Blood Cells


· Aorta

· Erythrocytes

· Leucocytes

· Lymph

· Phagocytes

· Pulmonary Artery

· Pulmonary vein

	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to write a report that links these ideas together to discuss diversity in structure and function in animal circulatory systems.  

	1
	Identify 3 animals with different types of internal transport. The animals studied should show functional and structural adaptations to cope with their survival in different habitats.
	

	2
	Describe  why there is a need for a internal transport system in animals
	

	3
	Define open and closed transport systems, explaining the limitations of each type of system.
	

	4
	Describe single closed and double closed transport systems and the components of each animals internal transport system, explaining the advantages and limitations of each system. 
	

	5
	State the functions and components of blood in the different animals and use this information to make comparisons.
	

	6
	Describe the structure and function of the blood vessels  (veins, arteries and capillaries) in animals that have these components within the transport system
	

	7
	Describe the structure and function of the hearts of your three animals
	

	1
	Use core knowledge to give reasons for diversity in internal transport  systems in animals
	

	2
	Show understanding of diversity in internal transport systems in animals by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	
	


Level 2 BIOLOGY

	TOPIC
	Animal Diversity-nutrition
	TIME
	  10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	7.1(b)
	Investigate diversity in animals and plants by comparing aspects of their structure and function above the cellular level of organisation.


	Achievement Standard 

Biology AS90463  version 2
	 3 Credits 
	Describe diversity in the structure and function of animals

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals in relation to a biological process
	· Explain diversity in the structure and function of animals in relation to a biological process.
	· Discuss diversity in the structure and function of animals in relation to a biological process.



	Refer to the Explanatory notes and Assessment Specifications for more detail about this standard


	Prior Knowledge and Skills needed to be able to use the Core Knowledge in this unit 
	Demonstrated by….

	Define the terms herbivore, carnivore, omnivore.
	Correct definitions given

	Identify the main food groups- proteins, fats and carbohydrates
	Correct definitions given


	
	Students will be expected to utilise the core knowledge outlined in the statements below to describe, explain and discuss aspects of nutrition in novel and applied situations or examples.

	
	CORE KNOWLEDGE
	DEMONSTRATED BY…

	These guidelines are for 3 animals from one taxonomic group with different functional types of nutrition. The animals studied should show functional and structural adaptations to cope with their survival in different habitats.

Examples could include:

Taxonomic group  -Mammals:

Functional Types:      

· herbivore (ruminants-cattle, sheep, goats)-e.g. cattle have 4 stomachs to cope with the high cellulose diet-grassland habitat.

· carnivore(cat, dog)-e.g. a dog has long canine teeth to ripe and tear prey-hunting habitat.

· omnivore(human, pig, rat)-e .g. in humans the pH in the stomach is 2 for the breakdown of protein, while the pH in the intestine is 7-8 for the breakdown of fats-opportunist habitat.

Mammalian class has been chosen for this exercise to enable students to describe the diversity within, so that logical comparisons in terms of structure and function can be made. The functional types could be chosen from different taxonomic groups such as fish (snapper as carnivore) and insects (aphid as herbivore)

	1
	Define the major food groups and identify the chemical make-up of proteins, carbohydrates and lipids.
	To include:

· Proteins – amino acids

· Carbohydrates: Polysaccharides (Cellulose, Glycogen, starch), disaccharides, monosaccharides. 

· Lipids – fatty acids and glycerol

· Vitamins and Minerals



	· 2
	Define the major stages of nutrition as ingestion, digestion (physical and chemical), absorption, assimilation and egestion.
	Can give correct definitions for each of the terms listed.  

	3
	Identify the mouth parts of herbivores, carnivores and omnivores, explain the role of the mouth in physical digestion and comparing differences in the three animal types chosen. 
	Mouth parts to include types (incisors, canines, pre-molars and molars), number and arrangement of teeth; presence or absence of diastema; size of the jaw and attached muscles.



	4
	Explain how the differences in these mouth parts relate to the food eaten by each group and the amount of time spent eating
	Relationship identified between mouth structure and food ingested. E.g. cattle have large masseter muscles, diastema and cusped molars in order to cope with the grinding of large volumes of grass.   

Time spent eating to relate to nutritional value of food type eaten and the ability to extract nutrients from the food.  E.g. cattle spend a large proportion of time eating as grass is of low nutritional value.

	5
	Define peristalsis and explain its role in the movement of food through the alimentary canal
	Correct definition given in terms formation of bolus, role of antagonistic  muscles in the movement of food through the alimentary canal.  

	6
	Define chemical digestion. Identify the location and explain the role of enzymes, bile and hydrochloric acid in the process of chemical digestion.
	Chemical digestion defined correctly as the breakdown of polymers into monomers via chemical reactions, facilitated by enzymes. 

Activity of enzymes defined in terms of specificity of reaction, temperature and pH. 

The role of bile identified in terms of emulsification of fats and raising of pH

The role of HCl identified in terms of activating proteases, separating muscle fibres, lowering pH.

	7
	Compare the processes of chemical digestion that occur in the mouth, stomach, small intestine and caecum of each of the three animal groups.  
	· Comparison of the processes that occur in the mouth. e.g. carbohydrate digestion in cattle and humans but not in carnivores. 

· Comparison of processes that occur in the stomach e.g. omnivores- protein digestion, churning, chyme, low pH, herbivores-many stomachs for cellulose breakdown with microorganisms, ph 5-7, carnivores- protein digestion, pH 1 or less. 

·  The small intestine e.g. omnivores, carnivores and herbivores- entry of the bile to neutralise food and break down fats, enzymes from the pancreas plus enzymes from the walls to complete digestion to monomers.

· Caecum size in the 3 groups-omnivores and carnivores very reduced,  herbivores –larger for cellulose digestion

	8
	Describe the role of the villi in the absorption of monomers into the  blood and lymph systems
	Villi, with central lacteals surrounded by capillary network and lacteals, to increase the surface area in all organisms and allow for efficient absorption of monomers into the blood stream / lacteals.



	9
	Compare the length of the small intestine in the three animals, explaining the significance of this in terms of the diet .
	Length identified as long for the herbivores due to poor nutritional diet, medium for omnivores and short for carnivores due to high protein diet.



	10
	Define assimilation and identify whether there are any differences in this process within the three animals.  
	Definition given as the absorption of the digested foods by the cells. This is common for all mammalian herbivores, carnivores and omnivores

	11
	State the role of the large intestine in the alimentary tract.
	Definition is given in terms of water is absorption and the role of microbes in the extraction of nutrients

e.g. Various amounts of water removed from the food. Micro organisms in the colon make vitamin B12, not absorbed in any except the hind-gut fermenters and vitamin K.

	12
	Define egestion
	Definition given as removal of unwanted food through the anus.


	13
	Use core knowledge to give reasons for the diversity in the structure and function of animals in relation to nutrition
	Explain the adaptations of the mouth of three animals that enable them to consume their food source.

Explain why the structure and function of the caecum in these three animals may vary in relation to their diet.

	14
	Compare gut length and time taken for food to pass through the gut in the three animal groups and identify reasons for differences.  
	Comparison given e.g. herbivores gut 27 times the body length and food stays in for a long time, omnivores gut 8 times the body length and food stays in for a medium time; carnivores gut 4 times the body length and food stays in for a short time,

Reason for comparison  linked to diet.

	15
	Show understanding for the diversity in the structure and function of animals in relation to nutrition by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	Discuss the reasons for the structural and functional diversity between the three animals for nutrition in terms of how they can utilise the food source available in their environment.

N.B. 2 or more gut regions need to be covered.

1. Discuss how the structural and functional differences in the named animals-a herbivore, carnivore and omnivore, give them a better chance of survival.


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	The core language appropriate to this unit is listed in the attached vocabulary list.
	

	
	BIG PICTURE KNOWLEDGE

- contributes to the understanding of the core knowledge
	DEMONSTRATED BY…

	1
	Kilojoules value in the food type consumed.
	Comparison of the kilojoules of the same mass of food consumed e.g. grass, meat or hamburger with salad.


NCEA Level 2 BIOLOGY:  INFORMATION FOR STUDENTS
Topic :Diversity in Animal Nutrition

Achievement Standard:  Biology      AS90462  
3 Credits
External Examination


Title:  Describe diversity in the structure and function of animals

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of animals in relation to a biological process.
	· Explain diversity in the structure and function of animals in relation to a biological process.


	· Discuss diversity in the structure and function of animals in relation to a biological process.


Core

Key Words: These are the words that you are expected to understand when used in questions and be able to use in your answers

· Alimentary Canal

· Amino acids

· Anus

· Assimilation

· Bile

· bolus

· Caecum

· Canine

· Carbohydrate

· Carnassials

· Carnivore

· Cellulose

· Diastema

· Digestion

· Duodenum

· Egestion

· Enzymes

· Fatty acids & glycerol

· Gall bladder

· Glucose

· Glycogen

· Herbivore

· Horny pad

· Incisors

· Ingestion

· Large Intestine

· Lipid

· Masseter muscle

Supplementary

· Microorganisms

· Molar

· Monomers

· Oesophagus

· Omnivore

· Pancreas

· Peristalsis

· Polymers

· Premolar

· Protein

· Ruminant

· Salivary glands

· Small Intestine

· Sphincter muscles

· Starch

· Stomach

· Villi

· Abomasum

· Active transport

· Hepatic portal vein

· Lacteals

· Lipase

· Lymph

· Micro villi

· Omasum

· Pepsin

· Reticulum

· Rumen,

· VFA’s

	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to write a report that links these ideas together to discuss diversity in structure in function in animal nutrition.  

	1
	Define the major food groups and identify the chemical make-up of proteins, carbohydrates and lipids.
	

	2
	Define the major stages of nutrition as ingestion, digestion (physical and chemical), absorption, assimilation and egestion.
	

	3
	Identify the mouth parts of herbivores, carnivores and omnivores, explain the role of the mouth in physical digestion and comparing differences in the three animal types chosen. 
	

	4
	Explain how the differences in these mouth parts relate to the food eaten by each group and the amount of time spent eating
	

	5
	Define peristalsis and explain its role in digestion
	

	6
	Define chemical digestion. Identify the location and explain the role of enzymes, bile and hydrochloric acid in the process of chemical digestion.
	

	7
	Compare the processes of chemical digestion that occur in the mouth, stomach, small intestine and caecum of each of the three animal groups.  
	

	8
	Describe the role of the villi in the absorption of monomers into the  blood and lymph systems
	

	9
	Compare the length of the small intestine in the three animals, explaining the significance of this in terms of the diet .
	

	10
	Define assimilation and identify whether there are any difference in this process within the three animals.  
	

	11
	States the role of the large intestine in the alimentary tract.
	

	12
	Define egestion
	

	13
	Compare gut length and time taken for food to pass through the gut in the three animal groups and identify reasons for differences.  
	

	In addition the following knowledge will contribute to your understanding of the core knowledge

	1
	Use core knowledge to give reasons for diversity in internal transport  systems in animals
	

	2
	Show understanding of diversity in internal transport systems in animals by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	
	


Level 2 BIOLOGY

	TOPIC
	Plant Diversity- Reproduction
	TIME
	  10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	7.1(b)
	Investigate diversity in animals and plants by comparing aspects of their structure and function above the cellular level of organisation


	Achievement Standard 

Biology AS90463  version 2
	 3 Credits 
	Describe diversity in the structure and function of plants.

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of plants in relation to a biological process.
	· Explain diversity in the structure and function of plants in relation to a biological process.


	· Discuss diversity in the structure and function of plants in relation to a biological process.



	Refer to the Explanatory notes and Assessment Specifications for more detail about this standard


	Prior Knowledge and Skills needed to be able to use the Core Knowledge in this unit 
	Demonstrated by….

	A basic understanding of plant taxonomic groups
	Description includes mosses, ferns, conifers and flowering plants

	Define mitosis and meiosis
	Correct definitions

	Definition of terms associated with reproduction
	Correct definitions of gamete ,sperm, pollen, egg, zygote, fertilization, pollination,


	
	Students will be expected to utilise the core knowledge outlined in the statements below to write a report that links these ideas together to discuss the reasons for the diversity in reproduction in the three groups.

	
	CORE KNOWLEDGE
	DEMONSTRATED BY…

	These notes are intended as guidelines only.  Depending on the three plants chosen, the core knowledge required may vary.   The plants studied should show functional and structural adaptations to cope with their survival in different habitats. This overview covers the entire life cycle of the plant in taxonomic groups but a teacher could take sections out of this to focus on- i.e. compare the pollination between different plant groups, or  different methods of seed dispersal in angiosperms. It should be made clear to students that in their answers, they will need to identify suitable aspects of the system to discuss, dependent on the examination question.

	1
	Identify 3 taxonomic groups
	Select from. mosses, ferns, angiosperms and gymnosperms 

	2
	Describe the biological process of  reproduction and the need for the process
	Description should include the formation of gametes, the fertilisation of the gametes  to provide a new individual which is important for species survival. 

	3
	Describe 3 different taxonomic plant groups in relation to reproduction.Describe alternation of generation in plants and discuss the differences between the sporophyte and gametophyte generations
	Gametophyte haploid/monoploid, (n) a gamete producing plant – the gametes are formed by mitosis and fuse to form the sporophyte (2n).  Sporophyte diploid (2n) – meiosis produces spores by meiosis so spores have n chromosomes i.e. the need or not of the  presence of water. 

Identify the different dominant generation in each plants’ life history.

· Mosses dominant generation is the haploid/monoploid, has primitive leafs and roots and is totally dependent on water. The sporophyte is only present for a short time to produce the spores

· Ferns dominant generation is diploid and spores are produced in sori-gametophyte is present for a short time. Water is needed for the transfer of sperm to the egg

· Gymnosperms/conifers dominant generation is diploid with cone as a reproductive structure, reduced gametophyte in pollen grain in male cone and in the ovule in the female cone.  Fully adapted to live in areas with there is either little water or it is restricted/frozen.

· Angiosperms dominant generation is diploid with a specialised reproductive organ the flower. Flowers specialised to ensure cross pollination. Reduced gametophyte in pollen grain and in the ovule of the flower. Double fertilisation occurs- one sperm fuses with the egg cell to form the embryo while another sperm cell fuses with the endosperm nucleus to form the endosperm. The ovary wall forms fruit- dispersed by water, wind, and animals. Seed is protected by testa and germinates when O2, warmth and water are present..

	4
	Describe transfer of the sperm to egg 
	· Transfer by water e.g. in moss and ferns, by  wind e.g. grasses or by insect e.g. roses 

· Identify the differing features that facilitate pollination, 

	5
	Describe fertilization
	Description details the formation of zygote from male and female gametes

	6
	Compare and contrast  seed  and spore  development
	 Comparisons include 

· Mosses develop capsules, ferns develop sori, gymnosperms have seeds developing in the female cone and angiosperms have seeds in fruit.

·  Plant adaptations for different pollinating agents e.g. long feathery stamens in wind pollinated plants.

	7
	Explain how seeds and spores are dispersed.
	Plant adaptations for different methods of seed  dispersal e.g. Wind (sycamore), explosive (Impatiens), animal (Bidibidi) , water (Coconut).

Describe the seed/fruit structure and functions in wind, animal and water seed dispersal groups. Identify the differing features that facilitate seed dispersal.

	8
	Describe germination
	The factors that start germination

 How  new mosses, ferns, gymnosperms and/or angiosperms develop.

	9
	Use core knowledge to give reasons for diversity in the structure and function in plants in reproduction
	Relate the habitat of each type of plant to differences in structures and function of reproduction

· Explain the differences in terms of optimising the opportunities available in the environment. 

· Explain why and how plant structures and functions relate to the need for water in reproduction. 

· Explain how and why plant structures and functions relate to wind involvement in dispersal/pollination.

	10
	Show understanding of diversity in the structure and function of plants in reproduction  by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	 Discuss how each plant’s or plant group’s chances of survival are improved by the adaptations it has to enable successful reproduction.

Discuss the advantages and disadvantages for all three groups eg timing of asexual and sexual plant reproduction in the life cycle OR energy expenditure on pollen or petal production OR different methods of dispersal. Use examples 

· large amounts of energy for pollen in wind pollination but little on petals/nectar cf. to little on pollen and more on petals/nectar for insects/bird

wind dispersal gives clumped distribution compared to water distribution.


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	The core language appropriate to this unit is listed in the attached vocabulary list. 
	


NCEA Level 2 BIOLOGY:  INFORMATION FOR STUDENTS
Topic : Plant reproduction

Achievement Standard:  Biology      AS 90462 

3 Credits

External Examination 
Title:  

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe diversity in the structure and function of plants in relation to a biological process
	· Explain diversity in the structure and function of plants in relation to a biological process.


	· Discuss diversity in the structure and function of plants in relation to a biological process.


Key Words: These are the words that you are expected to understand when used in questions and be able to use in your answers

Core 


· Antheridia

· Archegonia

· Capsule

· Carpels

· Cones

· Diploid (2n)

· Egg

· Embryo

· Fertilisation

· Fruit

· Gamete

· Gametophyte

· Germination

· Haploid (N)

· Insect Pollination

· Ovule

· Pollen Grains

· Pollen Tube

· Pollination

· Sperm

· Sporangia

· Spores

· Sporophyte

· Stamens

· Triploid (3n)

· Wind Pollination

· Zygote

· Cotyledons

· Endosperm

· Micropyle

· Plumule

· Prothallus

· Radicle

· Sori

· Testa

	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to write a report that links these ideas together to discuss diversity in structure and function in plant reproduction. You will need to identify suitable aspects of the system to discuss, dependent on the examination question.

	1
	Identify at least 3 taxonomic groups-e.g. mosses, ferns, angiosperms and gymnosperms. 
	

	2
	Describe the variation  within 3 different taxonomic plant groups related to reproduction
	

	3
	Describe alternation of generation in plants and discuss the differences between the sporophyte and gametophyte generations
	

	4
	Describe the dominant generation in each group of plants, particularly in relation to haploid/diploid generations
	

	5
	Describe transfer of the sperm to egg
	

	6
	Describe fertilization
	

	7
	Compare and contrast  seed  and spore  development
	

	8
	Explain how seeds and spores are dispersed.
	

	9
	 Describe germination
	

	10
	Use core knowledge to give reasons for diversity in the structure and function in plants in reproduction
	

	11
	Show understanding of diversity in the structure and function of plants in reproduction  by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	
	


Level 2 BIOLOGY

	TOPIC
	Plant diversity-nutrition
	TIME
	  10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	7.1(b)
	Investigate diversity in plants by comparing aspects of their structure and function above the cellular level of organisation.


	Achievement Standard 

Biology AS90463  version 2
	 3 credits
	Describe diversity in the structure and function of plants. 

	     Achievement
	     Achievement with Merit
	     Achievement with Excellence

	· Describe diversity in the structure and function of plants in relation to a biological process.
	· Explain diversity in the structure and function of plants in relation to a biological process.


	· Discuss diversity in the structure and function of plants in relation to a biological process.

	Refer to the Explanatory notes and Assessment Specifications for more detail about this standard


	Prior Knowledge and Skills needed to be able to use the Core Knowledge in this unit (it is expected thast students would have studied towards 2.8 - Cells – before doing this topic.
	Demonstrated by….

	A basic understanding photosynthesis
	Description of photosynthesis at the cellular level

	A basic understanding of respiration
	Description of respiration at the cellular level


	
	Students will be expected to utilise the core knowledge outlined in the statements below to write a report that links these ideas together to discuss the reasons for the diversity in nutrition in the three groups.

	
	CORE KNOWLEDGE
	DEMONSTRATED BY…

	These notes are intended as guidelines only.  Depending on the three plants chosen, the core knowledge required may vary.   The plants studied should show functional and structural adaptations to cope with their survival in different habitats. It should be made clear to students that in their answers, they will need to identify suitable aspects of the system to discuss, dependent on the examination question

	1. 1
	Describe the requirements and products of plant nutrition 
	 Description to include mineral (P,K,N,Mg), CO2, water, solar energy uptake and use

	2. 2
	Describe the purpose of photosynthesis
	To convert solar energy to chemical energy ( glucose ) for use eg in cellular respiration

	3. 
	Describe the light and dark phases of photosynthesis 
	Description includes the site of each phase, the inputs and the products and the need for CO2 and its place in the photosynthesis process (detailed chemistry of cycles not required)   Note this is not examinable in this standard but is the required background knowledge.

	4. 3
	Describe the 3 different types of photosynthesis
	Name and brief description of C3 (C fixed as a three carbon compound), C4 (four carbon compound) and CAM (Crassulacean Acid Metabolism) C4 fixation during low light intensity eg. nighttime

	5. 4
	Identify examples of C3, C4 and CAM plants that are to be described.
	examples selected from

· C3:clover and most lawn grass, most N.Z. native plants

· C4: monocots include kikuyu, buffalo grass, paspalum, sweetcorn and sugarcane and dicots include portulaca and saltbush

· CAM: cacti and many succulents and epiphytes eg. bromeliads including pineapple, crassulacean plants, Kalanchoe, 

	6. 5
	Describe the habitats of  :

· C3

· C4

· CAM plants
	Description should include light intensity, water availability, temperature

· C3 plants : low light, low temperatures

· C4 plants: high temperatures, drought/dry seasons, high light

· CAM desert plants : very low rainfall, high temperatures, 

	7. 7
	Describe the structural adaptations of the plant  for photosynthesis of

· C3

· C4

· CAM 
	Description could include drawing a diagram with full labelling of each leaf type, including position of photosynthetic tissue, position of stomata, leaf orientation e.g. palisade mesophyll of C3 under upper epidermis to collect light energy; photosynthetic cells around the vein in C4 to get good access to water; specialised tissue to store water in CAM.

	8. 8
	Describe functional adaptations for photosynthesis of 

· C3

· C4

· CAM leaves
	Describe the adaptations (e.g. carbon fixation by C3 and C4 pathways, timing of stomatal opening, and degree of stomatal opening) and describe how they improve the rate of photosynthesis and enhance the survival of the plant.

	9. 9
	List the likely limiting factors for photosynthesis in each of the habitats and explain why they are limiting
	List could include light intensity, temperature, water availability (especially its effect on stomatal opening and CO2 uptake), carbon dioxide concentration, temperature e.g. because CAM plants usually live in arid environments, water is the likely limiting factor


	10. 
	Use core knowledge to  explain the diversity in leaf structure and function in relation to the 3 types of photosynthesis
	Linking the characteristics of the habitat to the limiting factors and the adaptations of the leaves, e.g. because CAM plants usually live in arid environments water is the likely limiting factor so stomata are open at night to prevent excessive water loss by transpiration.

	11. 
	Show understanding of diversity in leaf structure and function by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	· Discussing the benefits of the timing of stomatal opening to reduce water loss by transpiration in CAM plants e.g. because CAM plants usually live in arid environments water is the likely limiting factor so stomata are open at night to prevent excessive water loss by transpiration. This limits gas exchange so the C4 carbon fixation pathway is used to fix and store carbon for use during the day.

· Comparing and contrasting e.g. The photosynthetic layer is directly under the upper epidermis in C3 plants to maximise light absorption but is wrapped around the vein in C4 plants which do not have a problem with light but need access to water. CAM plants have their photosynthetic tissue under the epidermis but have a layer of water storage tissue above or below it.

· Discuss the costs and benefits of adaptations of C3 and C4 plants in relation to their respective niches.

Other adaptations that could be discussed instead include : The benefits and costs of C4 carbon fixation for C4 and CAM plants etc

· The role of C4 carbon fixation in creating a steep concentration gradient for carbon to diffuse into the leaf etc.


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	The core language appropriate to this unit is listed in the attached vocabulary list. 
	

	
	
	

	
	BIG PICTURE KNOWLEDGE

- contributes to the understanding of the core knowledge but not assessed in the standard
	DEMONSTRATED BY…

	1
	All plants photosynthesise for the production of food.
	Discuss the role of plants in ecosystems.

	3
	The effect of photorespiration on net photosynthetic production because of competitive inhibition by Rubisco
	Analysing and interpret graphs showing the rate of photosynthesis over a range of temperatures and carbon dioxide concentrations 

	4
	An understanding of factors affecting the rate of diffusion
	Discussion could include the effects of diffusion distance, concentration gradient, temperature on movement of carbon dioxide movement within the leaf


NCEA Level 2 BIOLOGY:  INFORMATION FOR STUDENTS

Topic: Describe diversity in the structure and function of plants

Achievement Standard:  Biology      AS90463  

3 Credits

External Examination 
Title: Plant Nutrition 

	     Achievement
	     Achievement with Merit
	     Achievement with Excellence

	· Describe diversity in the structure and function of plants in relation to a biological process.
	· Explain diversity in the structure and function of plants in relation to a biological process.


	· Discuss diversity in the structure and function of plants in relation to a biological process.


Key Words: These are the words that you are expected to understand when used in questions and be able to use in your answers

Core

· Bundle sheath

· C3

· C4

· CAM

· Carbon fixation

· Chloroplast

· Epidermis

· Light dependent stage

· Light independent stage

· Palisade mesophyll

· Spongy mesophyll

· Stomata

· Transpiration

· Vein

Supplementary

· Competitive inhibition

· PEPase

· Photorespiration

· Rubisco

	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to write a report that links these ideas together to discuss diversity in structure and function in plant reproduction. You will need to identify suitable aspects of the system to discuss, dependent on the examination question.

	1
	Describe all the requirements and products of plant nutrition 
	

	2
	Describe the purpose of photosynthesis
	

	3
	Describe the 3 different types of photosynthesis C3,C4,and CAM 
	

	4
	Identify examples of C3, C4 and CAM plants that are to be discussed.
	

	5
	Describe the habitats of  :

· C3

· C4

· CAM plants
	

	6
	Describe the structural adaptations of the plant  for photosynthesis of

· C3

· C4

· CAM leaves
	

	7
	Describe functional and behavioural adaptations for photosynthesis of 

· C3

· C4

· CAM leaves
	

	8
	List the likely limiting factors for photosynthesis in each of the habitats and explain why they are limiting
	

	9
	Use core knowledge to  explain the diversity in leaf structure and function
	

	10
	Show understanding of diversity in leaf structure and function by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.  
	


Communicate ideas clearly and succinctly using the biological language relevant to this topic. 

	
	
	

	
	
	

	
	BIG PICTURE KNOWLEDGE

- contributes to the understanding of the core knowledge but will not be assessed
	

	1
	Photosynthesis is vital for all plants for the production of food. 
	

	2
	Describe the difference between the light and dark phases of photosynthesis 
	

	3
	The effect of photorespiration on net photosynthetic production because of competitive inhibition by Rubisco
	

	4
	An understanding of factors affecting the rate of diffusion
	


Supplementary





Supplementary
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