KS4 Single Science: Woodland regeneration in a restored quarry
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SC1 Scientific enquiry: 2

SC2 Living things in their environment:  3, 4a, 4c

(Quarry-Linked adapted unit)

Woodland regeneration in a restored quarry
	Key Stage 4 Single Science

	ABOUT THE MODULE

	Through this module pupils will be encouraged to

· Research and use existing scientific knowledge

· Decide on the appropriate use of first-hand observations or secondary sources

· Set up a pilot study and consider key factors; make testable hypotheses

· Design suitable recording sheets and analysis spreadsheets with accurate calculations at an appropriate level of precision

· Use a range of equipment appropriately and safely, recording to appropriate levels of precision

· Decide on how to present observations

· Evaluate results in the light of original hypotheses and scientific knowledge

· Consider anomalous data and the quantity and reliability of their own data

· Suggest improvements to methods and design further investigations

· comment on the suitability and sustainability of the management methods employed in the woodland in the restored quarry

· The subject of woodland in restored quarries will be explored in the context of the habitats provided in suitable locations. However the work will be equally relevant to woodland in other situations.



	

	WHERE THE MODULE FITS IN
	CURRICULUM LINKS
	RESOURCES (items marked * shown in resource design sheet)

	Following the National Curriculum at Key Stage 4, the following areas will be addressed: 

· Use of scientific knowledge

· Decisions on use of first-hand observations or secondary sources

· Pilot study

· Consideration of key factors

· Setting testable hypotheses (making predictions)

· Sampling strategy and sample size

· Safely and appropriately using a wide range of equipment

· Making and recording reliable observations and measurements

· Assessing reliability levels

· Data presentation

· Accurate calculations

· Evaluating original hypotheses

· Using scientific knowledge to explain and interpret

· Considering anomalous data and reliability of data

· Do we have sufficient evidence?

· Suggest improvements to methods and ideas for further investigations

	· numeracy,
· ICT
· literacy
· chemistry
· design technology
· Citizenship

KEY THEMES

· how does woodland regeneration affect adaptation and competition?
· sustainability of the woodland
· photosynthesis and nutrient uptake
·  pyramids of biomass and energy transfer
· role of microorganisms
	· computer network for internet access and worksheet design and production

· Virtual Quarry Resource – information on local woodlands
· digital cameras for production of plant identification resources

· gridded quadrats*, canopy cover tubes* (could be produced in DT lessons); 

· clinometers. ranging poles, 30m measuring tapes (available very cheaply from ‘Pound shops’); 

· old metal knitting needles (charity shops)

· soil pH kits

· identification keys for woodland plants*, trees* and woodland litter invertebrates*
· large polythene bags

· low power binocular microscopes or x10 hand-lenses, plastic teaspoons, paint-brushes

· sorting trays



	
	
	

	EXPECTATIONS

at the end of this module pupils should

	Understand how to research and use existing scientific knowledge


	By using library facilities and internet research to access previous work on woodlands

	Be able to decide on the appropriate use of first-hand observations or secondary sources


	By looking at what is known about a suitable local site (Virtual Quarry Resource – information on local woodlands; Local Wildlife Trust and Woodland Trust websites) and deciding what further information is needed 

	Understand how to set up, carry out and interpret a pilot study


	By visiting a local woodland site (real or virtual) and considering key factors and setting testable hypotheses

	Be able to design and produce suitable recording and analysis sheets with appropriate levels of precision


	Using ICT facilities with the help and support of both Biology and ICT staff or downloading suitable worksheets from Virtual Quarry Resource

	Be able to design and produce fieldwork equipment – e.g. quadrats and canopy cover tubes


	Using DT facilities with the help and support of both Biology and DT staff

	Use this and other equipment appropriately and safely, recording to appropriate levels of precision


	After carrying out risk assessments and deciding on appropriate precision level for the different recordings (see resource sheets)

	Decide on how to present observations


	Using appropriate methods to show in the clearest way possible differences, similarities and relationships between data sets

	Evaluate their own results 


	in the light of their own original hypotheses and scientific knowledge, considering anomalous data and the quantity and reliability of their own data



	Suggest improvements to methods and design further investigations


	Looking at the problems they encountered, any ‘quick fix’ solutions employed, and any other information which would be useful

	Comment on the management methods being used in the woodlands which has been investigated and on the sustainability of the woodlands


	Suggesting any management changes which would improve woodland ecosystems

Commenting on the sustainability of the activities which they have carried out – i.e. trampling, collecting invertebrates

	Follow-up work focuses on the use of the pupils’ own data to relate to ecological theory and to use their results to demonstrate

· adaptation and competition

· the effects of different canopy regimes on photosynthesis

· the role of ground vegetation and trees in nutrient uptake

· the development of the idea of pyramids of numbers (which in woodland can be inverted with one tree supporting thousands of herbivores) into pyramids of biomass

· the importance of considering seasonal variation and the whole year cycle

· the importance of detritivores (comminution) in assisting microorganisms in their ecological role as decomposers
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