St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 (Biology)

This is the plan for the taught curriculum during achievement period: Term 3 half term 1 (April to May)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics;
3.4.7 Investigating diversity
3.4.6 Biodiversity within a community
3.3.4.2 Mass transport in plants
3.5.3 Energy and ecosystems
3.5.4 Nutrient cycles

Students are taught the topics so that they can gain a full understanding of the core principles of Biology and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4
3.4.7 Investigating diversity - Students will be familiar with the organization of genetic material within the nucleus and that the DNA confers variability within individuals of a species. Students will also be familiar with using a quadrate to randomly sample a species within a habitat.

3.4.6 Biodiversity within a community – Students will not be familiar with quantifying species diversity using a diversity index.

3.3.4.2 Mass transport in plants – Students will be familiar with the basic structure of the phloem and xylem, and the concepts of transpiration and translocation.

3.5.3 Energy and ecosystems – Students will be familiar with ideas of energy flow through a food chain.

3.5.4 Nutrient cycles – Students will be familiar with the idea of cycles, but not the nitrogen of phosphorous cycle.

[bookmark: _GoBack]Students will be familiar with the use of a quadrate. 


	Rationale for students studying this unit/topic 

	3.4.7 Investigating diversity
Rationale for studying this topic
This topic provides a foundation for the study of inheritance as well as population dynamics studied in topics during Y13.

Rationale for timing of this topic
An understanding of the genetic code (studied previously) is necessary for a full understanding of this topic.

3.4.6 Biodiversity within a community
Rationale for studying this topic
This topic allows students to quantify species diversity, and builds supports work carried out in Y13 on population dynamics.

Rationale for timing of this topic
An understanding of diversity, studied previously, is necessary to fully access this topic.

3.3.4.2 Mass transport in plants
Rationale for studying this topic
This topic builds on ideas of exchange in plants, and supports the understanding of photosynthesis studied in Y13.

Rationale for timing of this topic
An understanding of plant cells, tissues and biological molecules, studied previously, are necessary to fully access this topic.

3.5.3 Energy and ecosystems
Rationale for studying this topic
This topic provides a foundation for the study of ecology and populations studied during Y13.

Rationale for timing of this topic
An understanding of energy transfers in photosynthesis, studied previously, are necessary to fully access this topic.

3.5.4 Nutrient cycles
Rationale for studying this topic
This topic provides a foundation for the study of ecology and population dynamics studied in Y13.

Rationale for timing of this topic
An understanding of biological molecules, studied previously, is necessary for a full understanding of this topic.



	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	3.4.7 Investigating diversity
Genetic diversity within, or between species, can be made by comparing:
· the frequency of measurable or observable characteristics
· the base sequence of DNA
· the base sequence of mRNA
· the amino acid sequence of the proteins encoded by DNA and mRNA.
Students should be able to:
· interpret data relating to similarities and differences in the base sequences of DNA and in the amino acid sequences of proteins to suggest relationships between different organisms within a species and between species
· appreciate that gene technology has caused a change in the methods of investigating genetic diversity; inferring DNA differences from measurable or observable characteristics has been replaced by direct investigation of DNA sequences. 
Knowledge of gene technologies will not be tested.

Quantitative investigations of variation within a species involve:
· collecting data from random samples
· calculating a mean value of the collected data and the standard deviation of that mean
· interpreting mean values and their standard deviations.
Students will not be required to calculate standard deviations in written papers.

Anticipated Gaps
Students will not be familiar with the concept of standard deviation.
Students sometimes struggle to make the link between genetic code, proteome and phenotype.


3.4.6 Biodiversity within a community
Biodiversity can relate to a range of habitats, from a small local habitat to the Earth.
Species richness is a measure of the number of different species in a community.
An index of diversity describes the relationship between the number of species in a community and the number of individuals in each species.	

Calculation of an index of diversity ( d) from the formula	
d =   N ( N – 1)
     Σn( n – 1)	

where N = total number of organisms of all species	
and n = total number of organisms of each species.	
Farming techniques reduce biodiversity. The balance between conservation and farming.



Anticipated Gaps
Students may not be familiar with the ‘sum of’ symbol in the index of diversity equation.


3.3.4.2 Mass transport in plants
Xylem as the tissue that transports water in the stem and leaves of plants. The cohesion-tension theory of water transport in the xylem.
Phloem as the tissue that transports organic substances in plants. The mass flow hypothesis for the mechanism of translocation in plants. 
The use of tracers and ringing experiments to investigate transport in plants.
Students should be able to:	
· recognise correlations and causal relationships
· interpret evidence from tracer and ringing experiments and to evaluate the evidence for and against the mass flow hypothesis.

Anticipated Gaps
Students often struggle to interpret evidence from tracer and ringing experiments.


3.5.3 Energy and ecosystems
 In any ecosystem, plants synthesise organic compounds from atmospheric, or aquatic, carbon dioxide.
Most of the sugars synthesised by plants are used by the plant as respiratory substrates. The rest are used to make other groups of biological molecules. These biological molecules form the biomass of the plants.
Biomass can be measured in terms of mass of carbon or dry mass of tissue per given area. The chemical energy store in dry biomass can be estimated using calorimetry.
Gross primary production ( GPP) is the chemical energy store in plant biomass, in a given area or volume.
Net primary production ( NPP) is the chemical energy store in plant biomass after respiratory losses to the environment have been taken into account,
ie NPP = GPP – R
where GPP represents gross production and R represents respiratory losses to the environment.
This net primary production is available for plant growth and reproduction. It is also available to other trophic levels in the ecosystem, such as herbivores and decomposers.
The net production of consumers ( N ), such as animals, can be calculated as:
N = I – ( F + R)
where I represents the chemical energy store in ingested food, F represents the chemical energy lost to the environment in faeces and urine and R represents the respiratory losses to the environment.
Primary and secondary productivity is the rate of primary or secondary production, respectively. It is measured as biomass in a given area in a given time eg kJ ha–1 year–1.
Students should be able to appreciate the ways in which production is affected by farming practices designed to increase the efficiency of energy transfer by:
· simplifying food webs to reduce energy losses to non-human food chains
· reducing respiratory losses within a human food chain.


Anticipated Gaps
Some students may struggle with the mathematical aspect of this topic.


3.5.4 Nutrient cycles
Nutrients are recycled within natural ecosystems, exemplified by the nitrogen cycle and the phosphorus cycle.
Microorganisms play a vital role in recycling chemical elements such as phosphorus and nitrogen.
· The role of saprobionts in decomposition.
· The role of mycorrhizae in facilitating the uptake of water and inorganic ions by plants.
· The role of bacteria in the nitrogen cycle in sufficient detail   to illustrate the processes of saprobiotic nutrition, ammonification, nitrification, nitrogen fixation and denitrification.
(The names of individual species of bacteria are not required).

The use of natural and artificial fertilisers to replace the nitrates and phosphates lost by harvesting plants and removing livestock.
The environmental issues arising from the use of fertilisers including leaching and eutrophication.

Anticipated Gaps
Students will not be familiar with either cycle studied. This topic contains a lot of unfamiliar key terminology.


	New key terminology students will be taught during this topic/unit

	Eukaryotic: A complex cell e.g. plant and animal cells



	Plan for Assessment 

	SMP TO WRITE






