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PAG8 Transport in and out of cells
8.3 Investigating the rate of diffusion through a membrane

Investigating the rate of diffusion through a membrane					TEACHER/TECHNICIANNotes 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
Students will design, trial and carry out a short investigation into how disruption of membranes by detergent affects the rate of diffusion across those membranes. 

Aims and skills covered
· To investigate the rate of diffusion across membranes treated with different detergent concentrations.

Intended class time
· 2 hours

Practical Skills
· 1.2.1 (a) Apply investigative approaches and methods to practical work
· 1.2.1 (b) Safely and correctly use a range of practical equipment and materials 
· 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 of appropriate apparatus to record a range of quantitative measurements (mass, time, volume, length) 
· 1.2.2 (b) Use of appropriate instrumentation to record quantitative measurements, such as a colorimeter or potometer
· 1.2.2 (c) Use of laboratory glassware apparatus for a variety of experimental techniques to include serial dilutions

CPAC
2, 3 and 4

Links to the specifications
Biology A
· 2.1.5 (a) The roles of membranes within cells and at the surface of cells
· 2.1.5 (b) The fluid mosaic model of membrane structure and the roles of its components
· [bookmark: _GoBack]2.1.5 (c)(i) Factors affecting membrane structure and permeability
· 2.1.5 (c)(ii) Practical investigations into factors affecting membrane structure and permeability
· 2.1.5 (d)(i) The movement of molecules across membranes

Biology B
· 2.1.1 (j) How the plasma membrane is composed of modified lipids and how the structure of triglycerides and phospholipids is related to their functions
· 2.1.1 (k) The fluid mosaic model of the typical plasma membrane
· 2.1.1 (l) The movement of molecules across plasma membranes
· 2.1.1 (m) Practical investigation(s) into factors affecting diffusion rates in cells
· 2.1.1 (n) The roles of membranes within and at the surface of cells

Mathematical Skills
(These will vary depending on the investigation but are likely to include:)
M1.3 Construct and interpret frequency tables and diagrams, bar charts and histograms 
M3.1 Translate information between graphical, numerical and algebraic forms
M3.2 Plot two variables from experimental or other data

Chemicals
	Label
	Identity
	Hazard Information

	Detergent
	Liquid detergent (washing-up liquid).
	Avoid contact with eyes.



Equipment
(These are suggestions. Teachers should consider what equipment to make available within each centre:)
· Beetroot cylinders in a beaker of water
· Ruler
· Sharp knife or razor blade
· Liquid detergent (washing up liquid)
· Test tubes or boiling tubes
· Dropping pipettes
· 5 cm3 syringes
· Colorimeter
· Cuvettes

Health and Safety
· Students need to be careful when cutting discs. 
· 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).

Notes
· Due to the investigative nature of this activity, students should have been taught about, and/or experienced practical activities involving, serial dilution and colorimetry before they carry out this activity.

· Students can work individually or in small groups on this practical activity, though teachers need to be confident that each student has had the opportunity to apply investigative approaches and to set up, measure and record readings.

· The list of suggested equipment can be varied depending on the requirements and availability of equipment in the individual centre.

· Centres are advised to trial this procedure to get an idea of the useful range of concentrations of whichever detergent is being provided. Giving students an idea of the approximate dilution at which to begin their trialling will reduce wasted time without depriving them of the opportunity to decide upon their own preferred concentration range.

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 have a written record of their experimental design and results, including a note of the serial dilution created and colorimeter readings.

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. No other changes have been made.

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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