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PAG3 Sampling Techniques
3.2 Measurement of the distribution and abundance of plants in a habitat

Measurement of the distribution and abundance of plants in a habitat			TEACHER/TECHNICIAN	Notes for all OCR PAG activities
· These practical activities are not controlled assessments, do not need to be carried out under exam conditions and can take place as part of normal teaching and learning.
· Students can collaborate during the activities but each student must individually demonstrate competence in each of the practical skills being assessed (see Practical Skills below). 
· It is possible for a student to achieve some but not all of the practical skills involved in an activity (and this can be recorded as individual skills achieved or not achieved in the OCR PAG Tracker).
· The practical activities can be adapted by the Centre to make use of the materials and equipment available in the Centre. If adaptations are made to this practical, please be aware that this may affect the practical skills and/or assessment criteria covered. 
· Centres are free to carry out alternative practical activities to fulfil any of the required practical skills / assessment criteria (see below for those covered in this practical activity).
· Centres should trial each activity before giving it to students. 



Introduction
This activity introduces students to the skills associated with sampling in the field.

Aims and skills covered
· To use interrupted belt transects as a sampling technique.
· To measure the abundance of a range of plant species.
· To present the data gathered effectively.

Intended class time
· 1 hour to collect data (graphical presentation will be carried out at a later date)

Practical Skills
· 1.2.1 (b) Safely and correctly use a range of practical equipment and materials
· 1.2.1 (c) Follow written instructions
· 1.2.1 (d) Make and record observations / measurements
· 1.2.1 (e) Keep appropriate records of experimental activities
· 1.2.1 (f) Present information and data in a scientific way
· 1.2.1 (j) Use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification
· 1.2.2 (a) Use apparatus to measure length
· 1.2.2 (e) Production of scientific drawings from observations with annotations
· 1.2.2 (k) Use of sampling techniques in fieldwork

CPAC
1, 3 and 4

Links to the specifications
Biology A
· 4.2.1 (b)(i) How sampling is used in measuring the biodiversity of a habitat and the importance of sampling
· 4.2.1 (b)(ii) Practical investigations collecting random and non-random samples in the field
· 6.3.1 (d) The process of primary succession in the development of an ecosystem
· 6.3.1 (e)(i) How the distribution and abundance of organisms in an ecosystem can be measured
· 6.3.1 (e)(ii) The use of sampling and recording methods to determine the distribution and abundance of organisms in a variety of ecosystems

Biology B
· 3.1.3 (h) The definition and measurement of biodiversity
· 4.3.1 (m)(ii) Practical investigations of differences in biodiversity using techniques such as random and systematic sampling

Mathematical Skills 
M1.1 Use an appropriate number of significant figures
M1.3 Construct and interpret frequency tables and diagrams, bar charts and histograms
M1.5 Understand the principles of sampling as applied to scientific data
M3.1 Translate information between graphical, numerical and algebraic forms
M3.2 Plot two variables from experimental or other data 

Chemicals
Not applicable for this activity.

Equipment (per group)
· Frame quadrat 
· Tape measures (30 m long)
· Marker pegs
· Recording sheet with clear folder/plastic bag to cover it in case of rain
· Key or method of identifying species in area of study

Health and Safety
· Health and safety should always be considered by a centre before undertaking any practical work. A full risk assessment of any activity should be undertaken including checking the CLEAPSS website (https://www.cleapss.org.uk).

· The site to be studied should be visited by supervising staff prior to students being taken out into the field and adequate supervision should be maintained at all times. Suitable clothing and footwear should be worn depending on the area being investigated and the weather on the day of the fieldwork. There should be access to a first aid kit and an awareness of any medical issues of students. 

· A common sense approach to hand washing should be adopted.

Notes
· Centres should choose the habitat to be visited. Suitable habitats for this sort of study should show some type of progressive change. Classic examples relate to observing succession e.g. across sand dunes or at the margins of a lake. The increasing shade provided as the transect heads deeper into a forest from an area of scrub or grassland could also provide useful data and potential for discussion about whether it is an example of succession.

· Before any sort of fieldwork is carried out, surveying the area to be studied will ensure that it is suitable. You should be able to pinpoint exactly where to direct students to set out their transects, the length of transect required and the number of quadrats that will need to be laid in order to gain valid results. 
A 100 m transect with between 10 and 20 sample points would be typical for a coastal dune habitat.

· Teachers should provide suitable identification keys. Students should be familiar with how to use a simple key but one that uses pictures as a means of identifying species will probably result in the most accurate identification.
A wide range of excellent fold-out identification charts is available from the Field Studies Council:
https://www.field-studies-council.org/publications/identification-charts.aspx

· Depending on the range and type of species present in your chosen habitat you may wish to direct students to use percentage cover rather than counting individuals. If so it should be made clear that all data must therefore be collected as percentage cover (not a mixture of individual numbers and percentage cover). 

· You may wish to direct students to count some species as a single group (e.g. all grasses to be recorded as ‘grasses’ or all moss species simply as ‘moss’).

· Interrupted belt transect sampling should have been discussed.

· Students could work in groups of 2 or 3 and rotate the roles of identifying the species, counting the numbers and recording the data.

· The main points about annotated scientific drawings should be explained to students. These include using a sharp pencil to make solid continuous lines, no shading, horizontal label lines, the importance of labels and annotations (and the differences between them), a scale and a title. Please refer to the Drawing Skills Handbook, available on the OCR website on the Biology A and B qualifications pages.

· Students can be given more or less support and direction on the way in which they present their results. If desired, this practical activity could be adapted to include the use software tools such as Excel, allowing coverage of practical skills 1.2.1(g) Use of appropriate software and tools to process data, carry out research and report findings and 1.2.2 (l) Use of ICT such as computer modelling, or a data logger to collect data, or use of software to process data.
The whole class could be directed to produce kite diagrams and suggestions for helpful websites to achieve this can be given.
e.g. http://bluesquarething.co.uk/geography/kite.htm 
e.g. https://www.tes.com/teaching-resource/kite-diagrams-quadrat-sampling-graphs-template-6333599
To demonstrate these skills students will need to take an active part in achieving this rather than simply keying in data to a pre-formed spreadsheet.

Answers to extension questions
Answers to the extension questions on student sheet are available on Interchange in the Science Coordinator Materials area. 


Records
As evidence for the Practical Endorsement:
· Students should not need to re‐draft their work but rather keep all their notes as a continuing record of practical activity.
· Students should: 
· produce a set of results/data for at least eight quadrats along their transect
· record the plant species abundance for each area
· [bookmark: _GoBack]produce an annotated, labelled drawing of a named plant species observed in the field
· present the abundance data using a kite diagram or other suitable graphical representation and comment on the species abundance along the transect sampled.

In preparation for the indirect assessment of practical skills in the written examinations, and to help students develop their understanding of the underlying biological theory, students should answer the extension questions and ensure that their data are recorded appropriately, for example the correct format of tables, graphs, units and significant figures.


Document updates
V1.0	15 May 2016	 Original version
V2.0         17 Feb 2020   	Answers removed from teacher document and added to separate file on Interchange. Updated kite diagram links. 

This document may have been modified from the original – please check the master version on the OCR qualification page if in doubt.
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