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Supplementary Material:  

Species Interactions; Animal and Plant Timing and Orientation Behaviour and Responses; Ecological Niche Investigation; Research; Biotechnology.
Material to support teachers in preparing students for assessment against Level 3 Biology achievement standards.

Date published: 
January 2006

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 3 Biology in: animal behaviour and plant responses; biotechnology; animal and plant investigations; and research.

The particular topics in this material are:

Species Interactions 

Animal and plant timing and orientation behaviours

Research a contemporary biological issue

Ecological niche investigation

Biotechnology.

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.

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 students 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.

The overviews for the investigation and research standards include material to assist teachers to give guidance to students.  This includes the type of questions that can be asked of students to ensure that their investigation or research is appropriate.

Level 3 BIOLOGY

Species Interactions
	TOPIC
	Animal behaviour and plant responses
	TIME
	10-12 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.1
	Investigate and identify aspects of animal behaviour and plant responses in relation to biotic and abiotic environmental factors.


	Achievement Standard 
Biology AS90716 version 
	4 Credits 
	Describe animal behaviour and plant responses in relation to environmental factors

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe animal behaviour and plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors

· Explain animal behaviour or plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors

· Discuss animal behaviour or plant responses in relation to environmental factors.  

	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 population attributes, density, distribution, population growth curves, survivorship, territories and home range.
	Correct definitions

	Define ecosystems, habitats, ecological niche, adaptations, biotic and abiotic factors, tolerance and limiting factors.
	Correct definitions

	Describe Gause’s competitive exclusive principle, no two species can occupy the same ecological niche.
	Define inter and intraspecific relationships

	Define ecological patterns: zonation, succession, stratification.
	Correct definitions


Note: This is a very large topic if all of animal behaviour and plant responses topic is taught at once. It is suggested that the teaching programme splits the topic into 2 or 3 parts. This has been split into Species interactions and Timing and Orientation which is a separate unit of work.

	CORE KNOWLEDGE
	Defined by….

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

	1
	Define the term interspecific relationships and describe examples of these in terms of –ve, +ve and mutual interactions between individuals

Include herbivory, parasitism, mutualism, and commensalism.

Describe interspecific competition for resources

Define types of exploitation with examples.
	Grazers on grass etc.

Ectoparasites, endo –parasites , parasatoids, social parasites, plant parasites.
Both species benefit +/+ e.g. Lichens, Ruminant symbionts, clover nodules and rhizobium.
Commensal + / host 0, shark and remora, anemone and nemo, follicle and mites

-/- Sheep / rabbits, introduced species and natives…mice/ weta, finches / yellow hammers.

	2
	Define predation with examples and strategies to avoid predation.


	Strategies to avoid predation – mimicry, structural and chemical defences, cryptic colouration.  The idea of co-evolution of predators and prey.   Lion /zebra

	3
	Describe allelopathy and antibiosis.
	Describe as mechanisms that eliminate competitors with examples.

	4
	Describe intraspecific relationships.
	Describe each relationship as co-operative or antagonistic.

	5
	Distinguish between the terms territory and home range. Describe the factors that will determine the size of territory and home range and the behaviours associated with determination and preservation of territory and home range. 


	An understanding of differences with respect to activities carried out in the area, defence of the area and potential for overlap with another group of the same species. 

Factors determining size to include density / availability of resources, density of population, aggression /place in hierarchy of the individual or group; competition with other species for the same resources.

Behaviours associated with determination to and preservation to include marking via vocalisation, scent, visual displays, aggressive interactions.

	6
	Recognise what constitutes a co-operative interaction with examples. 
	Group behaviour, describe advantages and disadvantages e.g. safety in no’s. Specialisation of functions - baboon troop or bees. Food gathering, modification of environment, woodlice clumping vs. increased conflict, parasites and pathogen spread, competition.

	7
	Recognise the different reproductive strategies and their ecological significance.
	r strategy, k strategy, mating systems; monogamy (pair bonding), polygyny, polygamy, polyandry, polygynandry, synchronised spawning, co-operative breeding kin – selection, social insects.

	8
	Define hierarchies and recognise the advantages and disadvantages of this group organisation.
	Define as a linear order of individuals related to their dominance (alpha, beta etc).

Dominant and submissive individuals. Significance of them in terms of survivorship, access to resources. Advantages and disadvantages to the species and the individual. Access to mates, which individuals reproduce; gene pool.

Factors that determine an individual’s position in the hierarchy: size, age, experience, aggressions, kin alliances.

	9
	Describe intra specific competition for resources.
	Describe agonistic behaviour, recognise that hierarchies, territories and sexual dimorphism are evolutionary responses to competition.

	10
	Use core knowledge to give reasons for animal and plant interactions.
	

	11
	Show understanding of animal behaviour and plant responses in relation to environmental factors by using the core knowledge to link ideas e.g. in justifying, relating, evaluating, comparing and contrasting or analysing.
	

	12
	Communicate ideas clearly and succinctly using the biological language relevant to this topic.
	The core language appropriate to this topic is listed in the attached vocabulary list.

	
	
	

	SUPPLEMENTARY KNOWLEDGE

- contributes to the understanding of core knowledge
	Demonstrated by…



	1
	Describe amensalism and give examples.
	Allelopathy - germination inhibition by oak trees: antibiosis – fungi eliminate bacteria competitors.

	2
	Incorporate New Zealand examples where applicable.
	E.g. migration of Arctic tern, salmon, eels, monarch butterflies, crayfish, Polynesian navigation. Rocky shore rhythms in mudflat crabs. Weta and cockroach actograms.

New Zealand examples of inter and intraspecific relationships. Co-operative breeding in pukeko.


NCEA Level 3 BIOLOGY:  INFORMATION FOR STUDENTS
Species Interactions

Achievement Standard:  Biology      AS90716 
4 Credits
External Examination 

Title:  Describe animal behaviour and plant responses in relation to environmental factors.

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe animal behaviour and plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors.

· Explain animal behaviour or plant responses in relation to environmental factors.

	· Describe animal behaviour and plant responses in relation to environmental factors.

· Discuss animal behaviour or plant responses in relation to environmental factors.


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

Prior Knowledge Vocabulary

	· Abiotic

· Adaptation

· Biotic

· Commensalism
· Competition
	· Exploitation

· Habitat

· Herbivory

· Interspecific

· Intraspecific
	· Mutualism

· Niche

· Parasatoid
· Parasitism (Ecto/Endo)

· Pathogen
	· Predation

· Stratification 

· Succession

· Tolerance

· Zonation


Core Vocabulary

	· Aggressive

· Agonistic

· Alpha/Beta

· Cooperative Interactions
	· Courtship 

· Dominance

· Hierarchy

· Kin Selection
	· Monogamy

· Pair Bonding

· Sexual Dimorphism

· Submissive
	· Territory




Supplementary Vocabulary

	· Allelopathy

· r/K-Strategies
	· Amensalism
	· Antibiosis
	


	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to describe, explain and discuss aspects of species interactions.  Questions may be presented to you in unfamiliar situations that will require you to recognise and link these ideas together.

	1
	Define the term interspecific relationships and describe examples of these in terms of –ve, +ve and mutual interactions between individuals.

Include herbivory, parasitism, mutualism, commensalisms.
	

	2
	Describe interspecific competition for resources.

Define types of exploitation with examples.
	

	3
	Define predation with examples and strategies to avoid predation.
	

	4
	Describe allelopathy and antibiosis as mechanisms to eliminate predators, with examples.
	

	5
	Describe intraspecific relationships.
	

	6
	Recognise what constitutes a co-operative interaction with examples. 
	

	7
	Distinguish between the terms territory and home range. Describe the factors that will determine the size of territory and home range, and the behaviours associated with determination and preservation of territory and home range. 
	

	8
	Recognise the different reproductive strategies and their ecological significance.
	

	9
	Define hierarchies and recognise the advantages and disadvantages of this group organisation.
	

	10
	Describe intra-specific competition for resources.
	

	

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

	1
	Describe apical dominance, plant hormones, dormancy and abscission, vernalisation and stratification.
	

	2
	Recognise alternative plant responses, such as heliotropism.
	

	3
	Define amensalism and give examples.
	

	4
	Incorporate New Zealand examples where applicable.
	


Level 3 BIOLOGY

Animal and Plant Timing and Orientation Behaviour and Responses

	TOPIC
	Animal behaviour and plant responses
	TIME
	10-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.1
	Investigate and identify aspects of animal behaviour and plant responses in relation to biotic and abiotic environmental factors.


	Achievement Standard 

Biology AS90716 version 
	4 Credits 
	Describe animal behaviour and plant responses in relation to environmental factors

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe animal behaviour and plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors.

· Explain animal behaviour or plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors.

· Discuss animal behaviour or plant responses in relation to environmental factors.  

	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 ecological niche, adaptations, biotic and abiotic factors.
	Correct definitions

	Define population attributes, density, distribution etc.
	Correct definitions

	Define territories and home range.
	Correct definitions

	Define inter and intraspecific relationships.
	Correct definitions

	Structure and function of sense organs, receptors, nervous and endocrine systems.
	Knowledge of organs of sight, smell, sound and touch and some understanding of how they work in some common animals



Note: This is a very large topic if all of animal behaviour and plant responses is taught at once. It is suggested that the teaching programme splits the topic into 2 or 3 parts. This has been split into Timing and Orientation and Species Interactions which is a separate unit of work.

	CORE KNOWLEDGE
	Defined by….

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

	1
	Describe behaviour as being innate or learned.
	Innate behaviour (stereotyped) has a genetic basis, whereas learned requires the capacity to learn plus exposure to a learning experience.

	2
	Define orientation and explain its advantages.
	Recognise that responding to the abiotic environment is a behavioural response that ensures survival of the organism in that environment and ensures successful survival and reproduction in animals and plants.

	3
	Describe the mechanisms of response to a stimulus.
	Receptors and effectors in plants and animals.

In plants: pigments and hormones.

In animals: sense organs, muscles and glands.

	4
	Describe tropisms & nastic responses.
	· Tropisms: directional growth movements of plants to a directional stimulus: light, gravity, water, chemicals (salt, toxins, ph), touch. Prefixes: photo, geo, hydro, chemo, thigmo. Described as positive (towards) and negative (away) from the stimulus, e.g. positive phototropism.

The mechanism of auxin response in shoot and root in relation to light and gravity.

Interpretation of historical tropic experiments. Darwin etc.

· Nastic responses: non-directional response to intensity of stimulus, e.g. sleep movements in plants (the cellular mechanism responsible). Etiolation. Not described as positive or negative. E.g. Thigmonasty Mimosa, the sensitive plant. Venus fly trap.

	5
	Describe taxes and kineses.
	· Taxes: directional response of whole organisms or cells (gametes, algae) to a directional stimulus. Prefixes as per tropisms.

Tropotaxis: 2 or more receptors compare stimulus simultaneously to determine direction (sharks lateral line system).

Klinotaxis:; single receptors used to calculate direction of stimulus (maggots larva, light).

· Kineses: non-directional response of the individual to the intensity of a stimulus (not positive or negative). The rate of turning or speed of organism relates to the intensity of the stimulus.

Orthokinesis: speed of organism. Klinokinesis: rate of turning increases with change in intensity.

	6
	Define homing and migration and recognise the differences between them.
	Homing: the return to home base after a journey usually daily in search of food or mates.

Migration: the regular, repeated mass movement of animals usually annually or once in a lifetime for breeding or avoidance of climatic extremes. 

Cues include: direction of sun rays, magnetic lines around earth, star position etc.

Method of navigation: Sun compass, geo magnetic compass, star navigation, visual landmarks, chemicals.

	7
	Identify the requirement for timing.
	The advantages of possessing a biological clock. Organisms need a method of sleeping and waking in constant conditions. Prediction of events like migration and hibernation in response to approaching environmental extremes: winter, drought. Physiological readiness and synchronicity for mating etc.

	8
	Describe timing mechanisms.
	Located in the pineal in birds S.C.N in humans and optic lobes in insects etc

Not temperature sensitive.

	9
	Describe daily, tidal, lunar and annual rhythms with examples.
	· Daily: observable period = 24 hrs. Rhythm is synchronised by light /dark or other environmental changes. Pattern of activity may be diurnal, nocturnal or crepuscular. Food gathering, wake/sleep etc.

· Tidal: observable period = 12.4 hrs. Cues are being submergence or exposure to seawater. Crabs, chitons, grazing, scavenging etc.

· Lunar: observable period = 29.5 days. Appearance of full moon may trigger response. Reproduction in many marine organisms. Not menstruation: as not synchronised.

· Annual: observable period = 365.24 days. Synchronised by seasonal changes.  Hibernation, migration, photoperiod responses, dormancy, diapause.

	10
	Recognise endogenous rhythms are entrained by environmental cues and interpret actogram diagrams and calculate free-running periods.
	Endogenous mechanisms are described using suffix “circa-” if the organism is in constant environmental conditions and the mechanism is not being entrained (free-running period)

Rhythms may be: circadian approx 24hrs, circa-tidal etc.

Entrainment; endogenous mechanism is reset (entrained or synchronised) by exogenous (environmental) cues. Also known as a Zeitgeber or time giver

Be able to calculate the period of the rhythm using an actogram. Identify the pattern of activity, whether the rhythm is entrained, free running and a return to normal after a phase shift.

Jet lag should be discussed.

	11
	Describe photoperiodism in plants, the phytochrome mechanism and interpret various pictograms of plant responses to day length.
	The mechanism is described. Phytochrome Pr-Pfr, link to light wavelengths. Description of Long day, short day and neutral flowering responses in flowering plants. Recognise that L.D.Ps flower when D.L exceeds a critical D.L. S.D.Ps will flower when the D.L is less that a critical value. Recognition that night length is critical not day length. 

Plant responses to night break- lighting, day- light shading, non 24 hr periods. Include red, far-red effects.

	
	Use core knowledge to give reasons for animal behaviour and plant responses in relation to environmental factors.
	

	
	Show understanding of animal behaviour and plant responses in relation to environmental factors 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.
	The core language appropriate to this topic is listed in the attached vocabulary list.

	
	
	

	SUPPLEMENTARY KNOWLEDGE

- contributes to the understanding of the core knowledge
	Demonstrated by…..

	1
	Describe apical dominance, plant hormones, dormancy and abscission, vernalisation, stratification.
	Role of auxins; apical dominance, use of synthetic auxins in agriculture and horticulture e.g. herbicides (24D, 245T). Rooting hormones. Cytokinins; cell division.  Gibberellins; in etiolation (internode elongation), ethene or ethylene; fruit ripening, use in tissue culture; ratio of auxin / cytokinin altered to produce shoots, roots and callus.

Dormancy in seeds and buds (red light to break dormancy).

Vernalisation: chilling requirement for flowering initiation in buds and bulbs.

Stratification: chilling of seeds.

	2
	Recognise alternative plant responses, e.g. heliotropism.
	Heliotropism, venus fly trap.

	3
	Describe amensalism and give examples.
	Allelopathy-germination inhibition by oak trees; antibiosis – fungi eliminate bacteria competitors.

	4
	Incorporate New Zealand examples where applicable.
	E.g. migration of Arctic tern, salmon, eels, monarch butterflies, crayfish, Polynesian navigation. Rocky shore rhythms in mudflat crabs. Weta and cockroach actograms.

NZ examples of inter and intraspecific relationships. Co-operative breeding in pukeko.


NCEA Level 3 BIOLOGY:  INFORMATION FOR STUDENTS
Animal and Plant Timing and Orientation Behaviour and Responses

Achievement Standard:  Biology      AS 90716
4 Credits
External Examination 

Title:  Describe Animal behaviour and Plant responses in relation to environmental factors

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe animal behaviour and plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors.

· Explain animal behaviour or plant responses in relation to environmental factors.
	· Describe animal behaviour and plant responses in relation to environmental factors.

· Discuss animal behaviour or plant responses in relation to environmental factors.  


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 Vocabulary
	· Actogram

· Aggressive

· Agonistic

· Alpha/Beta

· Antagonist

· Auxin

· Biological Clock

· Biological Orientation

· Chemo-

· Circadian

· Circannual

· Cooperative Interactions

· Courtship 

· Crepuscular

· Critical Day Length
	· Diapause

· Diurnal

· Dominance

· Dormancy

· Effectors

· Endogenous

· Entrainment Etiolation

· Exogenous

· Free Running Period

· Geo-

· Geomagnetic Cues

· Hibernation

· Hierarchy

· Homing

· Hormones
	· Innate

· Kin Selection

· Kineses

· Learned 

· Long Day Plant

· Migration

· Mimicry

· Monogamy

· Nastic  Responses

· Nocturnal

· Optic  Lobes

· Pair Bonding

· Phase Shift

· Photo-

· Phytochrome
	· Pigment 

· Pineal

· Receptors 

· Sexual Dimorphism
· Short Day Plant 

· Star Compass

· Stimulus

· Submissive

· Sun Compass

· Taxes

· Territory

· Thigmo-

· Tropisms 

· Zeitgeber


Supplementary Vocabulary

	· Abscisic Acid

· Cytokinins

· Ethylene/Ethene
	· Gibberellins

· Ortho- / Klinokinesis

· Polyandry
	· Polygamy

· Polygyny

· Polygynandry
	· r/K-Strategies

· Tropo- / Klinotaxes




	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to describe, explain and discuss aspects of Animal and Plant Timing and Orientation Behaviour and Responses.   Questions may be presented to you in unfamiliar situations that will require you to recognise and link these ideas together.  

	1
	Describe behaviour as being innate or learned.
	

	2
	Define orientation and explain its advantages.
	

	3
	Describe the mechanisms of response to a stimulus.
	

	4
	Describe tropisms & nastic responses.
	

	5
	Describe taxes & kineses.
	

	6
	Define homing and migration and recognise the differences between them.
	

	7
	Identify the requirement for timing.
	

	8
	Describe timing mechanisms.
	

	9
	Describe daily, tidal, lunar and annual rhythms with examples.
	

	10
	Recognise endogenous rhythms are entrained by environmental cues and interpret actogram diagrams and calculate free-running periods.
	

	11
	Describe photoperiodism in plants, the phytochrome mechanism and interpret various pictograms of plant responses to day length.
	

	

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

	1
	Describe apical dominance, plant hormones, dormancy and abscission, vernalisation, stratification.
	

	2
	Recognise alternative plant responses, such as heliotropism.
	

	3
	Define amensalism and give examples.
	

	4
	Incorporate New Zealand examples where applicable.
	


NCEA Level 3 BIOLOGY

Ecological Niche Investigation

	TOPIC
	Ecological Niche Investigation
	TIME
	12-15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.1 (b)
	Investigate an aspect of the ecological niche of an organism.


	Achievement Standard 

Biology AS90713 version 2
	4 Credits
	Carry out a practical biological investigation into an aspect of an organism’s ecological niche with guidance.

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Carry out a practical biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report on the investigation.
	· Carry out a quality biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report, with a discussion, on the investigation.


	· Carry out a quality biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report, with a comprehensive discussion, on the investigation.

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


	Prior Knowledge and Skills needed for students to be able to carry out an investigation at Level 8 of the curriculum

	Describe the ecological niche of an organism.

	Develop and write a testable question or hypothesis.

	Develop a fair test, including establishing appropriate dependent variable, independent variable and control of other factors.

	Are able to use a range of data collection techniques e.g. use sampling techniques.

	Determining whether sufficient trials have been carried out.

	Recording data systematically i.e. stand alone, processing data appropriately.

	Use processed data to describe trend/ pattern.

	Relating the findings to the purpose of the investigation and discussing the experimental results in terms of biological concepts.

	Evaluating the method in terms of validity and limitations.


	CORE KNOWLEDGE
	Demonstrated by…

	Students will be expected to utilise the core knowledge outlined in the statements below to carry out a practical investigation into an aspect of an organism’s ecological niche.

	1
	Describe the ecological niche of an organism.
	Description gives characteristics of habitat, biotic and abiotic factors, adaptations, mode of life.

	2
	Develop a statement of purpose that relates the ecological niche of the organism.
	Development of a relevant aim, question, prediction or hypothesis that is linked to the niche and is testable.  

	3
	Design a method for a fair test or a pattern seeking investigation that will enable the collection of valid data. 
	The method for a fair test should describe:

· A valid range for the independent variable and appropriate intervals between values of the independent variable to allow a valid trend to be identified.

· Valid measuring of the dependent variable.
· Controlling and monitoring other key variables that will impact on the results.
· Determining whether sufficient data has been collected e.g. repeated measurements, controls.
The method for a pattern seeking investigation should describe:

· The valid collection of data and the range of data/samples to be made.
· Controlling and monitoring other key variables that will impact on the results.

	4
	Collect, record and process data relevant to the purpose of the investigation.


	· The recording of the data is systematic i.e. someone else can process that data

· The processing of data can include calculations or graphing. It should be appropriate to the type of data collected and should be stand-alone i.e. can be understood without reference to the method used.

	5
	Interpret the processed data and write a valid conclusion that is relevant to the purpose of the investigation.
	· Describing a trend, pattern or relationships (or lack of) in the processed data

· Relating the findings to the purpose of the investigation.

	6
	Discuss the significance of the results in relation to the niche of the organism.
	Discuss the biological significance of the results and how they relate to the ecological niche of the organism and relevant scientific information.  If the results do not support known biological facts or theories, the discrepancy is discussed.

	7
	Evaluate the validity of the conclusion and the reliability of the data collected. 


	Evaluation is:  

either:
Analysing the reliability of the data collected.  You could consider such things as how sources of error were eliminated, how limitations were overcome and/or how the effects of bias were reduced, an outline of the assumptions that were made in the investigation.

or :
Using statistical analysis to establish validity of your conclusion drawn from the data. E.g. mean standard deviation, confidence intervals, standard error or other appropriate tests.

	8
	Compile a reference list.
	All sources cited (referred to) in the text of your report should be listed in full.


GUIDANCE – What does this mean for teachers?

1 Formative investigations should be carried out in groups to teach the skills needed to meet the criteria.

2 A list of suggested organisms for investigation could include:

· Mud crabs (with Animal ethics approval)

· Slaters (woodlice)

· Earthworms

· Brine shrimp, rock pool shrimps, freshwater shrimp or Artemia
· Duckweed

· Mangrove

· Micro-organisms such as green algae, Aspergillus
· Lupins

· Gorse

· Clover

· Tomato

· Manuka

3 Instructions on meeting the requirements of the Animal Ethics requirements.

4 There are two versions on TKI that can be used, Bio/3/1 - A is a fair test and Bio/3/1 - B is pattern seeking. Students need to be directed to either one or the other.  They can choose after they have completed Task 1: Selecting an aspect of the ecological niche to investigate.

5 A list of equipment that will be available.

6 Setting milestones to assist the student with time management (failure to meet interim deadlines should not preclude a student from achieving the standard) and to help establish authenticity.

7 Students need the opportunity to make changes to their ideas and method as they work through the investigation.  They need to trial their ideas before developing their method.  They should record these in their notebook and may make use of them as part of their evaluation. Students should modify their plan (where feasible) if they recognize that the data they collected may not be reliable.  This may form part of their evaluation.

8 Ensuring that the student has designed an investigation that is at Level 8 from the curriculum i.e. that takes the student above the level of e.g. simple germination experiments, simple choice chambers, investigating factors not related to the niche or not relating them to the niche. The level of skills and thinking needs to be at a higher level e.g. the use of dry, damp, and wet for the dependent variable is not suitable at Level 8. The key variables need to be measured precisely e.g. millilitres rather than cups, the concentration of the solutions should be calculated.

9 The aspect of the niche being investigated needs to be relevant to the organism being studied, rather than an environmental factor generic to the wider group e.g. all plants.

10 In the introduction to the report the students should focus on the aspect being investigated and why it is significant to the way of life of the organism, which may include relevant adaptations. The information for the introduction may come from both primary and secondary sources. Such sites as INNZ on the TKI site is a well organised resource. 

11 Suggesting a suitable format of the final report, including layout and length.

12 The statistical analysis may be placed in the data processing part of the report but the results of the statistical analysis are used in the discussion of the validity of the conclusion.  Some forms of statistical analysis can also be used to determine the trend e.g. regression analysis.

13 Conferencing with the students during the planning and carrying out of the investigation by asking the student questions such as:

(a) How does your aim or hypothesis relate to the ecological niche of your organism? or even “What is the niche of the organism?” e.g. selecting foods that are not present in the niche of the chosen organism would not be appropriate.

(b) Is your hypothesis testable? E.g. do snails prefer different seasons is not testable. 

(c) Will your planned investigation produce the type of data that will allow you to meet the criteria?

(d) Does the range of the independent variable related to the niche of the organism? e.g. temperature range of 200C, 400C, 600C and 800C when the habitat range is 00C to 400C is not a relevant range.

(e) What other key environmental factors might influence the outcome of the investigation? E.g. in a plant investigation on light intensity the student should control and measure the variables of temperature and moisture levels. 

(f) How does measurement of the dependent variable relate to the aim of the investigation? Will it give you reliable data? i.e. dry mass of plant rather than height as a measure of growth.

(g) How are you going to record your raw data?

(h) Have you recorded all the information that is needed for someone else to be able to interpret your results? 

(i) Will your method produce enough data to identify a trend or lack of a trend?

(j) How could you determine whether sufficient data has been collected?

(k) Does the trend identified relate to the original aim of the investigation?

(l) How is the trend related to the ecological niche of the organism?

(m) How can you justify that the organism is in fact responding to your independent variable and not to other factors?

(n) Which statistical test will you apply to your data to validate the conclusion?

NCEA Level 3  BIOLOGY:  INFORMATION FOR STUDENTS

Ecological Niche Investigation
Achievement Standard:  Biology      AS90713

4 Credits
Internal Assessment
Title:  Carry out a practical investigation into an aspect of an organism’s niche with guidance

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Carry out a practical biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report on the investigation.
	· Carry out a quality practical biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report, with a discussion, on the investigation.
	· Carry out a quality practical biological investigation into an aspect of an organism’s ecological niche with guidance.

· Present a report, with a comprehensive discussion, on the investigation.


	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to complete your investigation and present a report with a comprehensive discussion.  

	1
	Describe the ecological niche of an organism.
	

	2
	Develop a statement of purpose that relates the ecological niche of the organism.
	

	3
	Design a method for a fair test or a pattern seeking investigation that will enable the collection of valid data. 
	

	4
	Collect record and process data relevant to the purpose of the investigation.
	

	5
	Interpret the processed data and write a valid conclusion that is relevant to the purpose of the investigation.
	

	6
	Discuss the significance of the results in relation to the niche of the organism.
	

	7
	Evaluate the validity of the conclusion and the reliability of the data collected. 
	

	8
	Compile a reference list.
	


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

	1
	Discuss the significance of your results in terms of any relevant structural or behavioural adaptations of your organism.
	


Glossary of Terms for Writing A Formal Scientific Report For an Investigation

	Section
	Content

	Title
	An accurate, concise description of the project.  

	Introduction
	An outline of the background information and observations, which led to the formation of your hypothesis.  This section should explain the biological concepts relating to the hypothesis and describe the events that would be expected in the investigation as a result of your knowledge of biological concepts.  

	Aim
	A formal statement of the purpose of the investigation.

	Hypothesis
	A formal, testable statement of the expected outcome of the investigation.  A null hypothesis stating the expected outcome if the variable has no effect on the organism could be included (if relevant to the method of statistical analysis used).  

Note – hypotheses are written in the following format:

“That……………” e.g. That salinity of water will increase the rate of ……………..” 

	Method
	An accurate description of the materials and experimental procedure used in the investigation, written in third person.  The method should be written in such a way that an independent person could repeat the experiment without consultation to the author.  

	Results
	A full description of the results including statistical tests.  Results should be presented as a series of tables and graphs accompanied by explanations.  Your results section should be a summary of your findings.  This will often require you to combine several raw data tables into one.  Result tables and graphs should allow the reader to look at one graph or table and make comparisons. 

	Conclusion and Discussion
	This is a statement of conclusion relating the findings of the investigation back to the aim and hypothesis, followed by an in-depth discussion of the biological significance of the results and how they relate to the ecological niche of the organism.  If your results do not support known biological facts or theories, you should discuss this discrepancy. 

	Evaluation
	An outline of the assumptions that were made in the investigation; problems encountered, how they were overcome and a critical evaluation of the effect of these in the investigation.  This includes a discussion of:

· How limitations of the investigation were overcome.

· How sources of error were eliminated.

· How the effects of bias were reduced.

· The validity of the conclusion by using statistical methods.

	References
	All sources cited (referred to) in the text of your report should be listed in full using the format outlined in the BIOZONE Course Book page 51.  Please make sure that you follow these instructions. 

	Appendices
	Appendices can be used to show information that is relevant to the investigation but not required within the body of the report.  This may include items such as your statistical workings; raw data tables; additional information relating to aspects of the method – such as information on the development of a piece of apparatus that was used in the investigation.  


Level 3 BIOLOGY

Research

	TOPIC
	Research
	TIME
	 

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.3 (a)
	


	Achievement Standard 

Biology AS  version 
	3 Credits 
	

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Research information to describe a contemporary biological issue.
	· Integrate researched information to explain a contemporary biological issue.
	· Integrate and evaluate researched information to discuss a contemporary biological issue.

	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 

– from Level 5 & 6 

	Research skills




	CORE KNOWLEDGE
	Demonstrated by…

	Students will be expected to utilise the core knowledge outlined in the statements below to discuss the issues or opinions on the issue they have described

	1
	Refine a topic into a specific question or questions to be investigated.
	Develops a specific question from a broad topic e.g. Marine reserves into What effect has the implementation of the Marine Reserve at Goat Island had on the populations of common fish in the surrounding area?

	2
	Find a range of relevant resources.
	Uses a range of sites on the internet, books from school and local libraries, videos, interviews where appropriate.

	3
	Identify information relevant to a question.
	Information is relevant to the question, not pages of background or history. E.g. in the above example, no more than two sentences on the setting up of the reserve. Information is on data collected before the implementation and at regular intervals since.

	4
	Describe biological concepts and processes.
	Identifies the key concepts and processes – the place of the fish in food webs, their food supply, the age distribution of the population, reproduction rates and any links to the protected sites.

	5
	Integrate and reference resource material into their own words.
	Use APA or similar system correctly.

	6
	Recognise issues by identifying opposing opinions.
	Distinguish between opinion and facts.

	7
	Justify their own opinion.
	Describing how an opinion has been arrived at based on information from different sources.

	8
	Evaluate resources for validity and bias.
	Distinguish between personal opinions and researched information, reputable web sources, organisations with specific principles that guide their interpretations.

	9
	Reference resources used in the body of a report.
	Use of standard referencing techniques such as APA or an acceptable simplification.

	10
	Write a Bibliography.
	Use APPA or similar method.


Guidance – What does this mean for teachers?

1 Formative activities carried out in groups to teach the skills needed to meet the criteria.

2 A list of suggested topics – students usually cope better with a small range of topics based on content that has been taught in class.

3 A suggestion of suitable reference sources.

4 Setting milestones to assist the student with time management (failure to meet interim deadlines should not preclude a student from achieving the standard) and to help establish authenticity.

5 Suggesting a suitable format of the final report, including layout and length.

6 Conferencing with the students during the planning and carrying out of the research by asking the student questions such as:

(a) Have you identified an issue in relation to your topic?

(b) How does your question/s relate to the issue?

(c) Have you established the important biological concepts and processes?

(d) Will your planned research produce the type of information that will allow you to meet the criteria?

(e) Have you found a range of opinions?

(f) Is your range of sources sufficient?

(g) Have you made it clear that you have integrated information from different sources?

Level 3 BIOLOGY

Biotechnology

	TOPIC
	Biotechnology
	TIME
	  12 – 15 hours class time.  

	Biology in the NZ Curriculum

ACHIEVEMENT OBJECTIVES
	Achievement Objective

	
	8.3 (b) 
	Identify and explain examples of contemporary techniques used in molecular biology or biotechnology, and the influence of human needs and demands on their development and use.


	Achievement Standard 

Biology AS90718 version 
	3 Credits 
	Describe applications of biotechnological techniques 

	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe applications of biotechnological techniques to meet human needs and demands.
	· Explain applications of biotechnological techniques to meet human needs and demands.

	· Discuss applications of biotechnological techniques to meet human needs and demands.

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


Note: This standard only requires students to demonstrate competency in two applications, and only one application for Excellence. All the applications named in the standard are included but they do not need to be taught – use your professional judgement.

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

	Be familiar with DNA structure and replication. 
	Structure of nucleotide, phosphate, sugar and base, purines and pyrimidines, 3’ and 5’ ends, introns and exons.
Unwinding DNA, breaking bonds, replication and repackaging – including okazaki fragments and role of key enzymes.

	Describe  the processes of protein synthesis.
	Transcription and translation – roles of DNA, mRNA, tRNA, rRNA, ribosomes, codons, anticodons, RNA polymerase, helicase.

	Be familiar with the structure of bacteria and viruses.
	Particularly reproduction.

	Describe what the genetic code is and its function.
	Letters of the code and how they form triplets, codons and anticodons, and degenerative nature of the code.

	Understand the processes of mitosis and meiosis.
	Stages of interphase, prophase, metaphase, anaphase, telophase.


	CORE KNOWLEDGE
	Demonstrated by…(Note that the techniques do not need to be learnt in detail such as enzyme names, temperatures etc) 

	Students will be expected to utilise the core knowledge outlined in the statements below to describe, explain and discuss applications of biotechnological techniques that meet human needs or demands in novel and applied situations or examples.

	1
	Describe the techniques involved in gene cloning and how gene cloning meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis.
Human needs: gene therapy, genetic fingerprinting, production of human proteins e.g. insulin, transgenesis e.g. disease resistance. 

	2
	Describe the techniques involved in transgenesis and how transgenesis meets human needs and demands.
	Techniques: restriction enzymes, ligation, gel electrophoresis.
Human needs: “improved” livestock and plants or production of products for human use e.g. human protein in sheep milk. 



	3
	Describe the techniques involved in DNA profiling and how DNA profiling meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis.
Human needs: pedigree analysis, evolutionary relationships, paternity, screening for genetic diseases, breeding programmes, determining sex, checking recombinants. 



	4
	Describe the techniques involved in genome analysis and how genome analysis meets human needs and demands.
	Techniques: PCR, restriction enzymes, ligation, gel electrophoresis, DNA chips, DNA sequencing. 

Human needs: genome project, identifying defective genes, screening for diseases, genetic relatedness of species.

	5
	Describe the techniques involved in stem cell research and how stem cell research meets human needs and demands.
	Techniques:

Human needs: organ transplants, organ repair, medical research.

	6
	Describe the techniques involved in Xenotransplantation and how Xenotransplantation meets human needs and demands.
	Techniques:

Human needs: organ transplants, organ repair.

	7
	Describe the technique of  tissue culture and how it meets human needs and demands. 
	Human needs: propagation of plants with desirable traits. 

	8
	Be aware of the differing viewpoints of the use of biotechnological applications.
	Linking different viewpoints with both the application and the human need – these may be ethical, social, environmental or economic. 

	

	Supplementary KNOWLEDGE

- contributes to the understanding of the core knowledge. 
	Demonstrated by…

	9
	Understanding processes involved in the techniques. 
	Knowledge of the principles of the techniques but not including specifics such as temperatures, and enzyme names.  Do not focus on the detail of the process. 

	10
	Understand the impact of the applications on society. 
	Awareness of the pace of the developments and significance of future developments e.g. designer babies.


NCEA Level 3 BIOLOGY:  INFORMATION FOR STUDENTS
Biotechnology

Achievement Standard:  Biology      AS  90718
3 Credits
Internal Assessment
Title: Describe applications of biotechnological techniques
	Achievement
	Achievement with Merit
	Achievement with Excellence

	· Describe applications of biotechnological techniques to meet human needs and demands.
	· Explain applications of biotechnological techniques to meet human needs and demands.

	· Discuss applications of biotechnological techniques to meet human needs and demands.


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 Vocabulary
	· DNA amplification
· DNA chips

· DNA profiling 

· Endonuclease 

· Gel electrophoresis 
	· Gene cloning

· Genome Analysis
· Ligation 
· PCR
	· Plasmids
· Restriction Enzymes
· Sequencing
· Stem Cell
	· Tissue culture 

· Transgenesis

· Xenotransplantation



Supplementary Vocabulary

	· Bacteriophage

· Callus

· Complementary DNA

· Dideoxyribose

· DNA probe

· Exons 

· Gene therapy

· Genetic engineering 

· In vitro

· In vivo
	· Intron 
· Mapping
· Micro Assay
· Microsatellites
· Oligonucleotides 
· Palindrome
· Primer
· Probes
· Propagation
· Retrovirus
	· Reverse transcription

· RFLP’s

· Southern Blotting
· Tandem Repeats
· Thermophiles
· Vectors
	


	At the end of this unit of work you should be able to use the core knowledge listed in the statements below to describe, explain and discuss aspects of biotechnology.   Questions may be presented to you in new or unfamiliar situations that will require you to recognise and link these ideas together.  

	1
	Describe the techniques involved in gene cloning and how gene cloning meets human needs and demands.
	

	2
	Describe the techniques involved in transgenesis and how transgenesis meets human needs and demands.
	

	3
	Describe the techniques involved in DNA profiling and how DNA profiling meets human needs and demands.
	

	4
	Describe the techniques involved in genome analysis and how genome analysis meets human needs and demands.
	

	5
	Describe the techniques involved in stem cell research and how stem cell research meets human needs and demands.
	

	6
	Describe how tissue culture meets human needs and demands.
	

	7
	Describe the techniques involved in Xenotransplantation and how Xenotransplantation meets human needs and demands.
	

	8
	Be aware of the differing viewpoints of the use of biotechnological applications.
	

	9


	Use core knowledge to give reasons for applications of biotechnological techniques, e.g. explain the techniques used to make pine resistant to fungi for increased productivity.

	

	10
	Show understanding of applications of biotechnological techniques by using core knowledge to link ideas e.g. in justifying, relating,
comparing and contrasting or analysing.  E.g. production of insulin for diabetics using transgenisis which produces insulin quickly, cheaply and the techniques involved.
	

	11
	Communicate ideas clearly and succinctly using biological language relevant to this topic. The core language to this unit is listed in the attached vocab list.
	

	

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

	1
	Understanding processes involved in the techniques. (Knowledge of the principles of the techniques but not including specifics such as temperatures, and enzyme names.  Do not focus on the detail of the process.)
	

	2
	Understand the impact of the applications on society.
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