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PAG2 Dissection
2.2 The dissection of a stem

The dissection of a stem								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
Students will section and stain specimens of plant stem and observe vascular tissue under the microscope. This is a good opportunity to make the theory of transport in plants more tangible as well as a chance for students to acquire and demonstrate practical skills.

Aims and skills covered
· Dissecting a plant stem.
· Sectioning and staining a specimen for viewing under the microscope.
· Scientifically annotating and drawing plant stem sections.

Intended class time
· 1 hour

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 (to include length)
· 1.2.2 (d) Use of a light microscope at high power and low power, including use of a graticule
· 1.2.2 (e) Production of scientific drawings from observations with annotations
· 1.2.2 (j) Safe use of instruments for dissection of an animal or plant organ

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 cell structure in a range of eukaryotic organisms
· 2.1.1 (b) The preparation and examination of microscope slides for use in light microscopy
· 2.1.1 (c) The use of staining in light microscopy
· 2.1.1 (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
· 2.1.1 (e) The use and manipulation of the magnification formula
· 2.1.6 (l) The production of xylem vessels and phloem sieve tubes from meristems
· 3.1.3 (b) (i) The structure and function of the vascular system in the roots, stems and leaves of herbaceous dicotyledonous plants
· 3.1.3 (b) (ii) The examination and drawing of stained sections of plant tissue to show the distribution of xylem and phloem
· 3.1.3 (b) (iii) The dissection of stems, both longitudinally and transversely, and their examination to demonstrate the position and structure of xylem vessels
· 3.1.3 (d) The transport of water into the plant, through the plant and to the air surrounding the leaves

Biology B
· 2.1.1 (d) The linear dimension of cells and the use and manipulation of the magnification formula magnification = image size/actual size (of object)
· 2.2.1 (i) Practical investigations using a graticule and stage micrometer to calculate and measure linear dimensions of cells
· 2.2.4 (b) The structure, function and location of vascular tissue in roots, stems and leaves
· 2.2.4 (c)(i) The observation, drawing and annotation of stained sections of plant tissues using a light microscope 
· 2.2.4 (c)(ii) The longitudinal and transverse dissection and examination of plant organs to demonstrate the position and structure of vascular tissue

Mathematical Skills
M0.1 Recognise and make use of appropriate units in calculations
M1.1 Use an appropriate number of significant figures
M1.8 Make order of magnitude calculations

Chemicals
	Label 
	Identity 
	Hazard information 

	Toluidine blue 
	Toluidine blue 0.5% w/v solution in water 
	Solid stain is low hazard but avoid contact with skin and eyes.
Dissolved stain at the concentration used by students is very low hazard but should still be kept away from eyes and skin.



Equipment
· Microscopes
· Microscope slides
· Coverslips
· Fresh head of celery
· 0.5% Toluidine blue
· Scalpels or single edged razor blades (note: scalpel blades must be sharp) 
· White tiles
· Forceps
· Dropping pipettes
· Tap water
· Eyepiece graticules
· Stage micrometers
· Watch glasses (note: alternatively staining can be done directly on the slide and rinsed into a sink/beaker) 

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).
· Eye protection should be worn when staining the section. Toluidine blue as a 0.5% solution in water is very low hazard but should be kept out of the eyes.
· Suitable warnings should be given to students about the care required when using dissecting instruments. Any cuts and scratches received during dissection work might lead to infection. Wash the wound in cold running water, allow minor wounds to bleed freely and refer to a first aider.
· Students should not change scalpel blades. The teacher or technician should wear eye protection when changing blades.

Notes
· This activity has been adapted, with permission, from a resource created by Science and Plants for Schools (SAPS). Please visit the website for further information on this practical activity, including diagrams, photomicrographs, notes for teachers and notes and questions for students.
https://www.saps.org.uk/secondary/teaching-resources/1325-a-level-set-practicals-dissection-and-microscopy-of-a-plant-stem
Please be assured that despite the title of the SAPS webpage ‘A-Level set practicals – dissection and microscopy of a plant stem’ this is not a ‘set’ or ‘required’ OCR practical. The OCR approach to the practical endorsement does not require specific practical activities but rather allows centres to choose whatever practical activities they wish, provided all the necessary skills and techniques are covered over the two years of A Level study.
· There is a wealth of excellent plant-related material on the wider SAPS website https://www.saps.org.uk/
· Thin, perpendicular sections are the key to good images – they don’t need to be whole sections so concentrating on thin sections rather than whole sections is better.
· Sectioning and staining is very quick so multiple attempts are suggested to observe the best specimens.
· Toluidine stain can be made as a 0.5% w/v solution in water. The resulting stain is very low hazard.
· Over-staining leads to lack of differentiation between the different colours that Toluidine blue produces – if this is the case then dilution and/or reduced time in the stain is necessary. Modifications to the procedure can even be made in the lesson.
· Viewing under low and medium power is sufficient – high power is not needed and would only be useful for the very best sections and when using microscopes that are in very good condition.
· Photos can be taken down the eyepiece with a mobile phone camera with a little care and persistence, and can be kept by students as evidence of their work.
· Fresh celery from a supermarket is good and many different plant stems can be found around the fruit and veg., section as well as from the cut flowers and pot plants section. We advise against using plant material with very tough stems as sectioning may become more hazardous. For best results keep plant material from wilting by storing in containers containing water or moist tissue. Celery (Apium graveolens var dulce) is easily obtainable all year round and has large vascular bundles. The celery stalks are technically leaf petioles rather than plant stems. The vascular bundles look the same as in a stem but their arrangement within the petiole is not the same as the usual arrangement in dicotyledonous stems.

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 their specimen – this means the drawings need to be drawn with a sharp pencil with no sketching, be labelled with a ruled line, include a scale bar and be correctly titled.

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.
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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.
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