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

Year Group: Year 11 (Biology)

This is the plan for the taught curriculum during achievement period: Assessment Period 2 (January to March)

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

	Students are taught the following topics 'Ecology’, ‘Ecosystems’, ‘Biodiversity’ and ‘Impacts on the environment’.
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 GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
Interdependence
- Students should recall that organisms in a food web (decomposers, producers and consumers) depend on each other for nutrients. So, a change in one population leads to changes in others. The population of a species is affected by the number of its predators and prey, disease, pollution and competition between individuals for limited resources such as water and nutrients.

Climate
- Students know that carbon is recycled through natural processes in the atmosphere, ecosystems, oceans and the Earth’s crust (such as photosynthesis and respiration) as well as human activities (burning fuels).
-Students can recall that greenhouse gases reduce the amount of energy lost from the Earth through radiation and therefore the temperature has been rising as the concentration of those gases has risen.
-Students should be able to describe that scientists have evidence that global warming caused by human activity is causing changes in climate.

Practical Skills Covered in KS3
- Students should be able to interpret graphs
-Students should be able to calculate percentages and means
-Students should have studied plants and different adaptations that have


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students have covered all of the other topics over the course of their GCSE, this topic is the final topic and brings together lots of areas they have covered in a synoptic way. Firstly, it brings together plants, evolution and genetics, enabling students to make new additions to their schema and improve their knowledge. Secondly, chemistry have already covered lots of the topic areas and it allows students to review this from a new perspective and ad to their knowledge.

These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 9 as it forms the basis of their scientific understanding moving forward into year 10 and year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


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

	Adaptations, interdependence and communities
- Students should be able to describe different levels of organisation in an ecosystem from individual organisms to the whole ecosystem, the importance of interdependence and competition in a community. 
-Students should be able to, when provided with appropriate information: suggest the factors for which organisms are competing in each habitat, suggest how organisms are adapted to the conditions in which they live. 
-Students should be able to describe that an ecosystem is the interaction of a community of living organisms (biotic) with the non-living (abiotic) parts of their environment. To survive and reproduce, organisms require a supply of materials from their surroundings and from the other living organisms there. 
-Students should be able to describe that plants in a community or habitat often compete with each other for light and space, and for water and mineral ions from the soil. Animals often compete with each other for food, mates and territory. Within a community each species depends on other species for food, shelter, pollination, seed dispersal etc. If one species is removed it can affect the whole community. This is called interdependence. 
-Students can recall that a stable community is one where all the species and environmental factors are in balance so that population sizes remain fairly constant. 
-Students should be able to extract and interpret information from charts, graphs and tables relating to the interaction of organisms within a community
- Students should be able to explain how a change in an abiotic factor would affect a given community given appropriate data or context. Abiotic (non-living) factors which can affect a community are: light intensity, temperature, moisture levels, soil pH and mineral content, wind intensity and direction, carbon dioxide levels for plants, oxygen levels for aquatic animals.  
-Students should be able to extract and interpret information from charts, graphs and tables relating to the effect of abiotic factors on organisms within a community.
- Students should be able to explain how a change in a biotic factor might affect a given community given appropriate data or context. Biotic (living) factors which can affect a community are: availability of food, new predators arriving, new pathogens, one species outcompeting another so the numbers are no longer sufficient to breed. 
- Students should be able to explain how organisms are adapted to live in their natural environment, given appropriate information. Organisms have features (adaptations) that enable them to survive in the conditions in which they normally live. These adaptations may be structural, behavioural or functional. Some organisms live in environments that are very extreme, such as at high temperature, pressure, or salt concentration. These organisms are called extremophiles. Bacteria living in deep sea vents are extremophiles.

Anticipated Gaps
- Students will have lots of experience to draw from, however some concepts such as extremophiles will be new. Using real life examples for this will be important.


Organisation of ecosystems and how materials are cycled
- Students should understand that photosynthetic organisms are the producers of biomass for life on Earth. Feeding relationships within a community can be represented by food chains. All food chains begin with a producer which synthesises molecules. This is usually a green plant or alga which makes glucose by photosynthesis. 
-Students should be able to describe a range of experimental methods using transects and quadrats are used by ecologists to determine the distribution and abundance of species in an ecosystem. In relation to abundance of organisms students should be able to: understand the terms mean, mode and median, calculate arithmetic means, plot and draw appropriate graphs selecting appropriate scales for the axes. 
-Students should be able to describe food chains in terms of: producers are eaten by primary consumers, which in turn may be eaten by secondary consumers and then tertiary consumers. Consumers that kill and eat other animals are predators, and those eaten are prey. In a stable community the numbers of predators and prey rise and fall in cycles. 
-Students should be able to interpret graphs used to model these cycles.
- Students should: recall that many different materials cycle through the abiotic and biotic components of an ecosystem. 
-Be able to explain the importance of the carbon and water cycles to living organisms. All materials in the living world are recycled to provide the building blocks for future organisms. The carbon cycle returns carbon from organisms to the atmosphere as carbon dioxide to be used by plants in photosynthesis. The water cycle provides fresh water for plants and animals on land before draining into the seas. Water is continuously evaporated and precipitated. Students are not expected to study the nitrogen cycle. Students should be able to explain the role of microorganisms in cycling materials through an ecosystem by returning carbon to the atmosphere as carbon dioxide and mineral ions to the soil.

Anticipated Gaps
- Students will have a lot of pre-existing knowledge and schema from earlier biology and chemistry (and possibly geography). This allows teachers to provide a new context to build in real life examples with current political goals and plans. This will enhance interest and understanding of the new knowledge.


Decomposition (Separate Biology only)
- Students should be able to explain how temperature, water and availability of oxygen affect the rate of decay of biological material. 
-Students should be able to: calculate rate changes in the decay of biological material, translate information between numerical and graphical form and plot and draw appropriate graphs selecting appropriate scales for the axes. 
-Students should recall that gardeners and farmers try to provide optimum conditions for rapid decay of waste biological material. The compost produced is used as a natural fertiliser for growing garden plants or crops. Anaerobic decay produces methane gas. Biogas generators can be used to produce methane gas as a fuel.

Anticipated Gaps
- Students again will have existing knowledge about lots of these facts, in addition to the required practical: decay, which will allow students to see decay in action.


Impact of change (Separate Biology only)
- Students should be able to evaluate the impact of environmental changes on the distribution of species in an ecosystem given appropriate information. Environmental changes affect the distribution of species in an ecosystem. These changes include: temperature, availability of water and composition of atmospheric gases. The changes may be seasonal, geographic or caused by human interaction.

Anticipated Gaps
- Students will have a lot of pre-existing knowledge and schema from earlier biology and chemistry (and possibly geography). This allows teachers to provide a new context to build in real life examples with current political goals and plans. This will enhance interest and understanding of the new knowledge.


Biodiversity and how humans influence environments
-Students should recall that biodiversity is the variety of all the different species of organisms on earth, or within an ecosystem. A great biodiversity ensures the stability of ecosystems by reducing the dependence of one species on another for food, shelter and the maintenance of the physical environment. The future of the human species on Earth relies on us maintaining a good level of biodiversity. Many human activities are reducing biodiversity and only recently have measures been taken to try to stop this reduction.
- Students should be able to describe that a rapid growth in the human population and an increase in the standard of living mean that increasingly more resources are used and more waste is produced. Unless waste and chemical materials are properly handled, more pollution will be caused. Pollution can occur: in water, from sewage, fertiliser or toxic chemicals, in air, from smoke and acidic gases and on land, from landfill and from toxic chemicals. Pollution kills plants and animals which can reduce biodiversity. Humans reduce the amount of land available for other animals and plants by building, quarrying, farming and dumping waste. The destruction of peat bogs, and other areas of peat to produce garden compost, reduces the area of this habitat and thus the variety of different plant, animal and microorganism species that live there (biodiversity). The decay or burning of the peat releases carbon dioxide into the atmosphere.
- Students should be able to recall that large-scale deforestation in tropical areas has occurred to: provide land for cattle and rice fields and grow crops for biofuels.
- Students should be able to describe some of the biological consequences of global warming. Levels of carbon dioxide and methane in the atmosphere are increasing, and contribute to ‘global warming’.
- Students should be able to describe both positive and negative human interactions in an ecosystem and explain their impact on biodiversity. Scientists and concerned citizens have put in place programmes to reduce the negative effects of humans on ecosystems and biodiversity. These include: breeding programmes for endangered species, protection and regeneration of rare habitats, reintroduction of field margins and hedgerows in agricultural areas where farmers grow only one type of crop, reduction of deforestation and carbon dioxide emissions by some governments and recycling resources rather than dumping waste in landfill.

Anticipated Gaps
- Students will have a lot of pre-existing knowledge and schema from earlier biology (and possibly geography). This allows teachers to provide a new context to build in real life examples with current political goals and plans. This will enhance interest and understanding of the new knowledge. 


Trophic levels (Separate Biology only)
- Students should be able to describe the differences between the trophic levels of organisms within an ecosystem. Trophic levels can be represented by numbers, starting at level 1 with plants and algae. Further trophic levels are numbered subsequently according to how far the organism is along the food chain. Level 1: Plants and algae make their own food and are called producers. Level 2: Herbivores eat plants/algae and are called primary consumers. Level 3: Carnivores that eat herbivores are called secondary consumers. Level 4: Carnivores that eat other carnivores are called tertiary consumers. Apex predators are carnivores with no predators. Decomposers break down dead plant and animal matter by secreting enzymes into the environment. Small soluble food molecules then diffuse into the microorganism.
- Students should be able to draw and analyse pyramids of biomass can be constructed to represent the relative amount of biomass in each level of a food chain. Trophic level 1 is at the bottom of the pyramid. 
- Students should be able to: describe pyramids of biomass, explain how biomass is lost between the different trophic levels. Producers are mostly plants and algae which transfer about 1% of the incident energy from light for photosynthesis. Only approximately 10% of the biomass from each trophic level is transferred to the level above it. Losses of biomass are due to: not all the ingested material is absorbed, some is egested as faeces and some absorbed material is lost as waste, such as carbon dioxide and water in respiration and water and urea in urine. Large amounts of glucose are used in respiration. 
-Students should be able to calculate the efficiency of biomass transfers between trophic levels by percentages or fractions of mass. Students should be able to explain how this affects the number of organisms at each trophic level.

Anticipated Gaps
- Students will have lots of experience to draw from and using real life examples for this will be important. This further links to interdependence and how organisms interact, in addition to maths skills such as percentages that student have already encountered. Repetition of the maths skills using exam examples will be vital.

Food production (Separate Biology only)
- Students should be able to describe some of the biological factors affecting levels of food security. Food security is having enough food to feed a population. Biological factors which are threatening food security include: the increasing birth rate has threatened food security in some countries, changing diets in developed countries means scarce food resources are transported around the world, new pests and pathogens that affect farming, environmental changes that affect food production, such as widespread famine occurring in some countries if rains fail, the cost of agricultural inputs, conflicts that have arisen in some parts of the world which affect the availability of water or food. Sustainable methods must be found to feed all people on Earth.
- Students should be able to describe the efficiency of food production can be improved by restricting energy transfer from food animals to the environment. This can be done by limiting their movement and by controlling the temperature of their surroundings. Some animals are fed high protein foods to increase growth.
- Students can describe that fish stocks in the oceans are declining. It is important to maintain fish stocks at a level where breeding continues or certain species may disappear altogether in some areas. Control of net size and the introduction of fishing quotas play important roles in conservation of fish stocks at a sustainable level.
-Students should be able to describe and explain some possible biotechnical and agricultural solutions, including genetic modification, to the demands of the growing human population. Modern biotechnology techniques enable large quantities of microorganisms to be cultured for food. The fungus Fusarium is useful for producing mycoprotein, a protein-rich food suitable for vegetarians. The fungus is grown on glucose syrup, in aerobic conditions, and the biomass is harvested and purified. A genetically modified bacterium produces human insulin. When harvested and purified this is used to treat people with diabetes. GM crops could provide more food or food with an improved nutritional value such as golden rice.

Anticipated Gaps
- Students will again be able to link this back to earlier content within this topic but also to the Genetic engineering studied earlier this year and provide a good opportunity for review and retrieval. Students will have lots of experience to draw from and using real life examples for this will be important. In addition to tasks where students change the information and process it, for example a story board or model.


Revision
Revision will begin this term, this is vital for students to recall, retrieve and connect their knowledge and build on their understanding.

Students will begin with those topics they did longest ago, reviewing their schema and committing knowledge to their long-term memory. Each class will be slightly different, as they will have different gaps or misconceptions in their knowledge.

Following on from this and into Term 3 students will focus on those areas covered during lockdowns, teachers will assess their understanding and knowledge and then teachers will tailor the lessons to deal with gaps or misconceptions. 



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

	Topic 7: Ecology 
Abiotic factors: The non-living aspects of an ecosystem e.g. temperature, light intensity, moisture, wind direction, wind intensity, soil pH, soil mineral content, carbon dioxide levels and oxygen levels. 
Adaptation: A feature of an organism that increases its chance of survival in its environment. Such features may be behavioural, structural or functional. 
*Anaerobic decay: Decomposition in the absence of oxygen (commonly occurring in waterlogged soils) that produces carbon dioxide and methane gas. 
*Apex predator: A carnivore at the top of the food chain with no predators. 
Biodiversity: The variety of living organisms in an ecosystem. *Biogas: A type of biofuel (methane gas) produced by anaerobic decay in biogas generators. 
Biotic factors: The living components of an ecosystem e.g. food availability, pathogens, predators and other species. 
Carbon cycle: The cycle through which carbon (in the form of carbon dioxide) moves between living organisms and the environment, involving respiration, photosynthesis and combustion. 
Community: All of the populations of different species living together in a habitat.
Competition: When different organisms compete for the same resources (e.g. light, water, mates, territory) in an ecosystem. This limits population sizes and stimulates evolutionary change. 
*Compost: Dead and decaying organic matter, commonly used as a fertiliser. 
*Decomposers: Organisms that release enzymes which catalyse the breakdown of dead plant and animal material into simpler organic matter. 
*Decomposition: The breakdown of dead materials into simpler organic matter. The rate of decomposition is affected by temperature, water and oxygen availability. 
Deforestation: The removal of trees from land which is subsequently used to grow crops or provide space for cattle. 
*Distribution: The spread of living organisms in an ecosystem. It is affected by environmental changes which may be seasonal, geographic or man-made. 
Ecosystem: The community of organisms (biotic) and non-living (abiotic) components of an area and their interactions. 
Efficiency of biomass transfer: The efficiency of biomass transfer between trophic levels 
Extremophiles: Organisms that can live in extreme environments e.g. high temperatures, high salinity. 
Food chain: Describes the feeding relationships between organisms and the resultant stages of biomass transfer. It takes the form: producer ⟶ primary consumer ⟶ secondary consumer ⟶ tertiary consumer 
*Food security: Ensuring that populations have access to adequate amounts of safe and nutritious food. 
Global warming: The gradual rise in the average temperature of the Earth due to increasing atmospheric levels of carbon dioxide and methane gas. 
*GM crops: Crops that have had their genomes modified by the insertion of a desired gene from another organism. 
Interdependence: The dependence of different organisms on each other for survival e.g. plants depend on pollinators, herbivores depend on plants. 
Mean: The average of a set of numbers calculated by dividing the sum of the values by the number of values. 
Median: The middle number in a list of values ordered from lowest to highest. 
Microorganisms: Very small organisms involved in the recycling of materials in an ecosystem. They return mineral ions to the soil and convert carbon to carbon dioxide which is released into the atmosphere. 
Mode: The number that occurs most commonly in a set of data values. 
*Mycoprotein: A food high in protein (suitable for vegetarians) that is produced by the microorganism, Fusarium, in fermentation vats. 
Peatlands: Areas of peat soil in wetland habitats formed by the accumulation of partially decayed organic matter. Peat is commonly used as a garden compost. 
Pollution: Contamination or destruction of the natural environment due to human intervention. 
Population: All organisms of the same species living with one another in a habitat. 
Predators: Consumers that prey on and eat other animals. Prey: Animals that are eaten by predators. 
*Primary consumers: Herbivores that consume producers at trophic level 2 of a food chain. 
Producers: Photosynthetic organisms (e.g. green plant or alga) at the start of the food chain that provide biomass for all living things.
*Pyramid of biomass: A table of the dry mass of living material at each trophic level of a food chain. This forms the shape of a pyramid. 
Quadrat: A square grid of known area used in sampling to determine the abundance and distribution of organisms in an ecosystem. 
*Secondary consumers: Carnivores that consume herbivores at trophic level 3 of a food chain. 
*Sustainable: The ability to maintain something for future generations. 
*Sustainable fisheries: Methods of harvesting fish at a sustainable rate and increasing fish stocks, for example, by controlling net size or introducing fishing quotas. 
*Tertiary consumers: Carnivores that consume other carnivores at trophic levels 4 and above of a food chain. 
Transect: A line along an area used in sampling to determine the abundance and distribution of organisms in an ecosystem. 
*Trophic level: The position of an organism in a food chain. 
Water cycle: The cycle through which water moves between living organisms and the environment, involving evaporation, transpiration, condensation and precipitation.


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.






