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PAG1 Microscopy
1.1 Using a light microscope to study mitosis

Using a light microscope to study mitosis						TEACHER/TECHNICIAN
IntroductionNotes 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. 


This activity allows students to develop and demonstrate microscopy skills in the context of mitosis.

Aims and skills covered
· To use a light microscope to look at and identify the stages of mitosis
· To make annotated scientific drawings of the stages of mitosis

Intended class time
· 1 hour

Practical Skills
· 1.2.1 (c) Follow written instructions
· 1.2.1 (e) Keep appropriate records of experimental activities
· 1.2.1 (j) Use a wide range of experimental and practical instruments, equipment and techniques
· 1.2.2 (a) Use apparatus to measure length
· 1.2.2 (d) Use a microscope at low power, high power and use a graticule
· 1.2.2 (e) Produce annotated scientific drawings from observations

CPAC
1, 3 and 4

Links to the specifications
Biology A
· 2.1.1 (a) The use of microscopy to observe and investigate different types of cell and cells structure in a range of eukaryotic organisms
· 2.1.1 (b) The preparation and examination of microscope slides for use in light microscopy
· 2.1.2 (d) The representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue 
· 2.1.6 (c) The main stages of mitosis
· 2.1.6 (d) Sections of plant tissue showing the cell cycle and stages of mitosis




Biology B
· 2.1.1 (a) The importance of microscopy in the development of the cell theory and the investigation of cell structure
· 2.1.1 (i) Practical investigations using a graticule and stage micrometer to calculate and measure linear dimensions of cells
· 3.1.1 (b) The changes that take place in the nucleus and cell during mitosis and the microscopic appearance of cells undergoing mitosis

Mathematical Skills
· M0.1 Recognise and make use of appropriate units in calculations
· M0.2 Recognise and use expressions in decimal and standard form
· M1.1 Use an appropriate number of significant figures

Chemicals
Not applicable for this activity.

Equipment
· Light microscope with low power and high power objective lenses e.g. x 4, x10 and x40
· Eyepiece graticule
· Stage micrometer
· Permanent slides showing the stages of mitosis from Allium sp.

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).
· Students need to be reminded to move the microscope stage up so the lens is almost touching the microscope slide while not looking down the microscope and then to focus DOWN. This will avoid broken cover slips and slides.

Notes
· Trial this activity in advance to ensure that all stages of mitosis can be found on the slides provided.

· This activity assumes that students are familiar with the parts of a light microscope and the basic skills of use and manipulation e.g. focusing. 

· Cells should be focused using low power first with the cells to be viewed in the centre of the field of view. Then when the power is moved to medium and then to high, the cells will still be in view.

· Prepared slides from onion or garlic (Allium spp.) root tips should show all the stages of mitosis.

· [bookmark: _GoBack]The main points about annotated scientific drawings should be explained to students. These include using a sharp pencil to make solid lines that join up, only drawing what can be seen, not shading,  the importance of labels and the difference between these and annotation, a scale and a title. The importance of including the magnification should be stressed. An example of an annotated drawing is shown on the student sheet.

· The technique for calibrating an eyepiece graticule is explained on the Student’s sheet and careful reading of this prior to the activity will be needed by students.

	

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 correctly annotated drawings of the main stages of mitosis. The drawings should be as described above.
· Students should measure at least three chromosomes using a calibrated graticule and make a record of the process. Values should be within a realistic range and have units.

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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