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PAG8 Transport in and out of cells
8.2 Investigating osmosis in an artificial cell

Investigating osmosis in an artificial cell						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 produce solutions of different sucrose concentration using a serial dilution and use these to set up artificial cells to investigate osmosis. 

Aims and skills covered
· To set up and use artificial cells to investigate osmosis.

Intended class time
· 1 -2 hours

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 of appropriate apparatus to record a range of quantitative measurements (mass, time, volume, length) 
· 1.2.2 (c) Use of laboratory glassware apparatus for a variety of experimental techniques to include serial dilutions

CPAC
1, 3 and 4

Links to the specifications
Biology A
· 2.1.5 (e) (i) The movement of water across membranes by osmosis and the effects that solutions of different water potential can have on plant and animal cells
· 2.1.5 (e) (ii) Practical investigations into the effects of solutions of different water potential on plant and animal cells

Biology B
· 2.1.2 (g) Osmosis, in terms of the movement of water down a water potential gradient 
· 2.1.2 (h) Practical investigation(s) into factors affecting osmosis in plant and animal cells

Mathematical Skills
M0.1 Recognise and make use of appropriate units in calculations
M0.2 Recognise and use expressions in decimal and standard form
M0.3 Use ratios, fractions and percentages 
M1.1 Use an appropriate number of significant figures
M1.3 Construct and interpret frequency tables and diagrams, bar charts and histograms 
M3.2 Plot two variables from experimental or other data

Chemicals
	Label
	Identity
	Hazard Information

	Sucrose solution
	100 cm3 1.0 mol dm-3
200 cm3 0.8 mol dm-3
100 cm3 0.4 mol dm-3
sucrose solutions.
	No known hazard.



Equipment
· Dialysis/ Visking tubing (75 cm per student / group provided in water)
· Ruler
· Scissors
· Clips (optional)
· Sucrose solutions:  100 cm3 1.0 mol dm-3, 100 cm3 0.4 mol dm-3, 200 cm3 0.8 mol dm-3 (students will make 0.4 mol dm-3, 0.2 mol dm-3 and 0.1 mol dm-3 solutions by serial dilution)
[Note: To make 100 cm3 of 1.0 mol dm-3 sucrose solution: dissolve 34.23 g sucrose in distilled water to a final volume of 100 cm3]
· Distilled water
· Dropping pipette
· 3 x 250 cm3 beakers for serial dilution
· 100 cm3 measuring cylinder
· Marker pen
· Stopwatch/ timer
· Balance
· Paper towel

Health and Safety
Students need to be careful when using the scissors. Always check the latest CLEAPSS guidance before carrying out any practical activity.

Notes
· The activity should be trialled beforehand to ensure the dialysis tubing purchased is suitable for the activity and will work with the volumes suggested. Dialysis tubing with a flat width of   ̴25 mm should work well.

· Clips (or thread) can be given to students to help them secure the ends of the artificial cells they prepare.
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· The artificial cells should fit into the beakers provided to the students.

· The artificial cells should not be overfilled and should not have air left inside. It may be advisable to demonstrate this to the class before they carry out the activity. 

· Excess tubing from the ends of the artificial cells can be trimmed.

· Students can overlap the five dialysis experiments to reduce the total time required for the 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 set up the artificial cells and take the measurements. 

· The concept of serial dilutions should have been covered in advance of this activity. Students should be able to work out the volumes to use to correctly produce the dilution series.

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: 
· record the volumes used to make the serial dilution
· complete an appropriate results table with IV and DV in the correct places and all results recorded correctly
· draw a graph of percentage change in mass against concentration of sucrose solution.

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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