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KS5 Field Study Skills 

 Be able to investigate the distribution and abundance of organisms using both quadrats and                  

transects (2hr and 4hr session). 

 

 Be able to use digital equipment to measure abiotic factors e.g. light intensity; air humidity; air/soil 

temperature; soil pH (2hr and 4hr session). 

 

 Be able to conduct ecological surveys on two sites to make comparisons on how different sites are           

managed (4hr session only). 

 

 Be able to calculate Simpsons diversity Index to measure the probability that two individuals                            

randomly selected from a sample will belong to the same species (4hr session only).                      

Learning Outcomes 



AQA AS/A2 Biology 

3.4.6—Biodiversity within 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. 

3.7.4—Populations in ecosystems (A2 only) 

 Populations of different species form a community. A community and the non-living components of 

the environment together form an ecosystem. Ecosystems can range in size from the very small to 

the very large. 

 The size of a population can be estimated using: randomly placed quadrats, or quadrats along a 

belt transect, for slow moving or non-motile organisms. 

 Conservation of habitats frequently involves management of succession. 

Students could: 

 Investigate the distribution of organisms in a named habitat using randomly placed frame quadrats 

or a belt transect. 

 Use both percentage cover and frequency as measures of abundance of a sessile species. 

 

Edexcel Biology A—Biodiversity and Natural Resources—Topic 5—On the Wild Side 

 5.1—Understand the terms ecosystems, community, population and habitat. 

 5.2—Understand that the numbers and distribution of organisms in a habitat are controlled by                  

biotic and abiotic factors. 

Core Practical 10 

Carry out a study of a habitat, such as quadrats and transects to determine distribution and abundance of 

organisms, and measuring abiotic factors appropriate to the habitat. 

 

OCR Biology A (A2) - 4.2.1 Biodiversity  

 i)  how biodiversity may be considered at different levels. 

 Ii) practical investigations collecting random and non-random samples in the field. 

Include how sampling can be carried out i.e. random sampling and non-random sampling and the                             

importance of sampling a range of organisms in a habitat. 

 How to measure species richness and species evenness in a habitat. 

 The use and interpretation of Simpsons index of diversity (D) to calculate the biodiversity of a               

habitat. 

KS5 Field Study Skills 
Specification links (September 2015 onwards) 



KS5 Field Study Skills 
Specification links (September 2015 onwards) 

WJEC AS/A2 Biology 

 

AS Unit 2 Biodiversity and Physiology of Body Systems 

1. All organisms are related through their evolutionary history. 

H) Biodiversity as the number and variety of organisms found within a specified geographic region. 

J) Biodiversity can be assessed in a habitat e.g. Simpsons Diversity Index. 

 

A2 Unit 3 Energy, Homeostasis and the Environment 

5. Population size and ecosystems. 

D) The sampling techniques used to assess abundance and distribution or organisms in a habitat.  



About the Whipsnade Downs SSSI 
In 1927, ZSL purchased the Zoo site which included the Whipsnade Downs. The Whipsnade Downs Site 

of Special Scientific Interest (SSSI) is 21 hectares and comprises of species rich calcareous grassland. Its 

one of the largest sites of calcareous grasslands in Bedfordshire. The site supports a range of fauna and 

flora. Since 1932, part of the SSSI has been fenced off for use as an enclosure for bison (hence the        

derivation of the name ‘Bison Hill’) .The Whipsnade Downs is also notable for its iconic white lion carving 

but this is not part of the SSSI.  

 

 

 

 

 

 

 

 

 

Unfortunately this type of habitat is now classified as rare in the UK due to changes in agricultural              

practices (e.g. a lack of scrub management). However, this site is one of the very few that has suffered 

from scrub invasion due to the site being continually grazed for 12 months every year. We believe that 

this practice dates back to the 1930’s. 

The Whipsnade Downs SSSI in the past has been noted for having two nationally scarce vascular plants: 

field fleawort (Tephroseris integrifolia) and the chalk eyebright (Euphrasia pseudokerneni) and a number 

of rare plants found in Bedfordshire including the frog orchid (Coeloglossum viride). Since the 1950’s, the 

numbers of free roaming animals mainly Bennetts Wallaby have overgrazed the site and because of this 

these three species have not been recorded for the past several years. 

It was agreed that the best way to protect and enhance the biodiversity of the site was to remove the 

free roaming animals and reintroduce the system of traditional grazing. Sheep grazing enables us to gain 

better control of sward height and composition. In February 2010, Badger Faced Sheep were introduced 

to the site. Currently we have 41 sheep, 5 cheviots (white faced sheep), 2 badger face breeding rams 

and 34 mixed ewes and castrated rams. These sheep are allowed to graze on the SSSI when needed. This 

process is managed by the ZSL horticulture team. 

The most recent flora and fauna survey was carried out in 2010. 85 species of grass and flowering plants 

were identified along with some notable fauna including red kite, buzzard, various corvids and slow 

worms. The Whipsnade Downs SSSI also contains half the UK’s butterfly species.   

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwicleb5lbjKAhXHJw4KHbQ3APgQjRwIBw&url=http%3A%2F%2Fsomethingsurprising.blogspot.com%2F2011%2F12%2Fmore-hillside-art.html&psig=AFQjCNFv8S1blmo7DkaOavdfEpE0YmobLA&u


Health and Safety on the SSSI 

1) There is limited shade on the SSSI and on sunny days there is a risk of sunburn and dehydration. 

Students will be on the SSSI between 2-4 hours and its important that they are wearing suntan  

lotion and a hat. Students should also carry a bottle of water with them at all times.    

2) The weather is very unpredictable on the SSSI so its important that students prepare for all   

weather conditions e.g. waterproof jackets and trousers. 

3) There is a possibility of allergic reactions to substances encountered on the SSSI such as pollen, 

plant sap, contact with leaves, insect bites and stings, and from hairy caterpillars. If any of your 

students are showing signs of an allergic reaction speak to a member of the Discovery and        

Learning team and we can contact our first aid team. If any of your students have allergies please 

inform us in advance. 

4) There is a very low risk of diseases such as toxoplasmosis and toxocariasis from plants and soil 

contaminated by animal faeces. To minimise this risk all cuts and grazes should be covered. 

5) Alcohol gel will be provided due to the SSSI not having hand-washing facilities. The nearest toilets 

where students can wash hands after the session is located next to the lookout lodges (see ZSL 

Whipsnade Zoo Map).  

6) Students should not eat snacks and sweets on the SSSI.  If you’ve booked the 4 hour Field Study 

Skills session students will have the opportunity to have lunch during the allocated break. 

7) Hazards exist on the SSSI such as pot holes in the ground. Any hazards will be marked and        

highlighted to students before they enter the site. Appropriate footwear should be worn at all 

times such as a boots and trainers (not exposed footwear).  



Code of conduct on the SSSI 

1) The main gate leading to the SSSI must be closed at all times. This is to prevent the sheep escaping 

and the general public entering the site. 

2) Do not litter. Take all your litter home with you or put it in the bins provided.  

3) At certain times of the year sheep will have access to the SSSI. Teachers/students must not            

approach the sheep. If the sheep approach you come and inform your Discovery and Learning 

officer. 

4) Do not feed the sheep as this could cause them to become ill. 

5) It is illegal to damage any wildlife or habitat on the SSSI. Please do not remove plants. 

6) Stay in the designated survey area as we want to minimise our movement on the SSSI to prevent 

damage to the site. This will be highlighted at the beginning of the Field Study Skills session. 

7) Stick to the main footpaths unless told otherwise. 

8) Do not leave any equipment on the SSSI. Make sure all equipment is handed back to the Discovery 

and Learning Officer. 



Equipment List 

Students will be using the following equipment: 

0.5m x 0.5m  Quadrat 

50m measuring Tape 

Environmental Meter 

pH Meter          FSC Guide (Grassland plants 1 and 2) 

Pen and Clipboard 

Calculator 

Magnifying Glass 



Two hour session outline 

Introduction 

Students will be introduced to the Whipsnade Downs Site of Special Scientific Interest (SSSI).                

The Discovery and Learning officer will go through the code of conduct when working on the SSSI.                     

As part of this session students will use real conservation techniques to calculate the biodiversity of a 

habitat. All data will be recorded into ZSL datasheets which can be taken back to school/college for            

analysis. The data will also be used by ZSL to monitor the species on site and to provide evidence for the                

management plans of the SSSI.   

 

Plant Identification  

Each group will be given a Field Study Council (FSC) guide on grassland plants. Students will be shown 

how to identify species using these guides. 

 

Activity 1—Quadrats (random sampling)  

Random sampling means that every part of the sample area has an equal chance of being sampled.     

Students use random numbers to locate quadrat positions and measure percentage cover of plant     

species and presence/absence.  

Students will gain an understanding on how quadrats are used to sample a larger area. The site to be 

surveyed will be a 10m x 10m plot on the SSSI. 

 

Activity 2—Belt transect (systematic sampling)  

Systematic sampling is when samples are taken at fixed intervals usually along a line. Students will      

position a 10m transect line across an environmental gradient (altitude) where every 2m have been 

clearly marked. At each marked point students will position a quadrat and record the presence/absence 

of a species and calculate percentage cover for each species.  

Students will use digital equipment to measure abiotic factors (soil pH, light intensity, soil temperature 

and humidity).      

 

Discussion 

Students will have the opportunity to feedback to the rest of the class about the Field Study Skills        

session.   

Keywords: Random sampling; Systematic sampling; Quadrat; Transect; Conservation. 



Four hour session outline 
Introduction 

Students will be introduced to the Whipsnade Downs Site of Special Scientific Interest (SSSI).                   

The Discovery and Learning officer will go through the code of conduct when working on the SSSI.                     

As part of this session students will use real conservation techniques to calculate the biodiversity of a 

habitat. All data will be recorded into ZSL datasheets which can be taken back to school/college for            

analysis. The data will also be used by ZSL to monitor the species on site and to provide evidence for the                

management plans of the SSSI.   

 

Plant identification 

Each group will be given a Field Study Council (FSC) guide on grassland plants. Students will be shown 

how to identify species using these guides. 

 

Activity 1— Quadrats (random sampling)  

Random sampling means that every part of the sample area has an equal chance of being sampled.        

Students use random numbers to locate quadrat positions and measure percentage cover of plant                    

species and presence/absence.  

Students will gain an understanding on how quadrats are used to sample a larger area. Students will               

sample two sites each containing a 10m x 10m plot (SSSI and another specially selected chalk grassland 

habitat). Students will be able to make comparisons on how these sites are managed. 

 

Lunch 

Depending on the weather students will have the opportunity to have lunch overlooking the spectacular 

Whipsnade Downs. Note: an indoor shelter is available during wet weather. All students are required to 

bring their own packed lunch. 

 

Activity 2—Belt transects (systematic sampling)  

Systematic sampling is when samples are taken at fixed intervals usually along a line. Students will                     

position a 10m transect line across an environmental gradient (altitude) where every 2 meters have been                  

clearly marked. At each marked point students will position a quadrat and record the presence/absence 

of a species and calculate percentage cover for each species.  

Students will use digital equipment to measure abiotic factors (soil pH, soil temperature, light intensity,                 

humidity) at each marked interval. 

 



Four hour session outline continued... 

Activity 3—Simpsons diversity index—25 Minutes 

Simpsons Index (D) measures the probability that two individuals randomly selected from a sample will 

belong to the same species. 

Data collected from Activity 1 (number of plant species and number of individuals within each species) 

can be used to calculate Simpsons Index for both sampled sites. 

Simpsons Diversity Index (1-D) ranges between 0 and 1. The greater the value, the greater the diversity. 

Students will therefore use the following equation:  

            

                                   ∑n (n - 1) 

Diversity (D) = 1 -  

                                    N (N-1) 

                                                                                               

n = number of individuals of each species 

N = number of organisms sampled. 

 

Keywords: Random sampling; Systematic sampling; Quadrat; Transect; Conservation; Simpsons                 

Diversity Index. 



Check list 

Students should bring the following with them: 

Sun Cream (spring/summer) 

Summer or winter hat 

(depending on time of year) 

Gloves (winter) 

Waterproof clothing (all year) 

Appropriate footwear (boots or trainers) 

Refillable water bottle 

Packed Lunch (only the 4 hour session). 

Field Study Skills (Student Resource Pack) 

Calculator 


