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Delivery guides are designed to represent a body of knowledge about teaching a particular 
topic and contain:
• Content: A clear outline of the content covered by the delivery guide;

• Thinking Conceptually: Expert guidance on the key concepts involved, common difficulties 
students may have, approaches to teaching that can help students understand these 
concepts and how this topic links conceptually to other areas of the subject;

• Thinking Contextually: A range of suggested teaching activities using a variety of themes so 
that different activities can be selected which best suit particular classes, learning styles or 
teaching approaches.

If you have any feedback on this Delivery Guide or suggestions for other resources you 
would like OCR to develop, please email resources.feedback@ocr.org.uk.
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Did you know that you can save this pdf as a Word file using Acrobat Professional? 

Simply click on File > Export to and select Microsoft Word
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere 
on the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)
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3.1.2 The developing individual: meiosis, growth and development

(a) the significance of meiosis in sexual 
reproduction and the production of 
haploid gametes in plants and animals

To include the importance of meiosis in maintaining the chromosome 
number at fertilisation and between generations. 

(b) the stages of meiosis in plant and 
animal cells

To include the use of diagrams to describe interphase, prophase 1, 
metaphase 1, anaphase 1, telophase 1, prophase 2, metaphase 2, anaphase 
2, telophase 2 (no details of the names of the stages within prophase 1 are 
required).

PAG1

(c) how meiosis produces daughter cells 
that are genetically different 

To include the importance of chiasma formation, crossing over, independent 
assortment of chromosomes (metaphase 1) and chromatids (metaphase 2), 
in producing genetic variation. 

(d) the programme of antenatal care in 
the United Kingdom

To include pre-conceptual care and postconceptual care.

(e) the dietary changes recommended 
during pregnancy

To include the roles of protein, calcium, iron, vitamin A, vitamin C and folic 
acid 
AND 
the reasons for changes in DRV recommendations of these nutrients and 
energy during pregnancy.

(f) the effects of alcohol consumption 
and smoking on fetal growth and 
development

(g) (i) the use of ultrasound for measuring 
fetal growth

(ii) the analysis of secondary data from 
fetal growth charts

To include the measurement of biparietal diameter of the cranium, crown-
rump length of the back.

M0.1, M0.3, M1.3, M1.4, M1.6

(h) the advantages and disadvantages 
of techniques for assessing fetal 
development and detecting disorders

To include fetal ultrasonography, amniocentesis and chorionic villus 
sampling.

(i) the production and use of karyotypes To include the use of karyotypes in fetal sex identification and the diagnosis 
of chromosomal mutations. To include Down’s syndrome, Klinefelter’s 
syndrome and Turner’s syndrome (no details of nondisjunction are required 
at AS level).
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Meiosis animation, Sumanas, Inc

http://www.sumanasinc.com/webcontent/animations/content/meiosis.html

The phases of meiosis are explained in a narrated animation. 

Specification references: 3.1.2 a-c

Microscopy activity: preparing & viewing squash anthers, Nuffield Foundation

https://practicalbiology.org/cells-to-systems/cell-division/preparing-an-anther-squash

Students who have grasped the fundamental principles of meiosis and understand 
the stages involved can prepare squash anthers to view under a light microscope. 
This is a complicated procedure and ideally students will already be confident in their 
understanding of meiosis.

Specification references: 3.1.2 b

Practical reference: PAG1

Antenatal care: background information, NHS

http://www.nhs.uk/conditions/pregnancy-and-baby/pages/antenatal-midwife-care-
pregnant.aspx

This page contains comprehensive information about the antenatal care provided by 
the NHS in the UK, including the techniques used to monitor fetal development and 
information about the impact of smoking and alcohol consumption on fetal development. 

Specification references: 3.1.2 d-h

Karyotype construction activity, University of Utah

https://learn.genetics.utah.edu/content/basics/karyotype/

An interactive activity in which students can form their own karyotype. A useful plenary to 
remind students of the idea of homologous pairs and chromosome structure.

Specification references: 3.1.2 i

Genetic testing, NHS

This webpage gives brief information on genetic testing.

https://www.nhs.uk/conditions/genetic-and-genomic-testing/

Further information is available here:

https://www.ouh.nhs.uk/patient-guide/leaflets/files/11018Ptesting.pdf

http://www.sumanasinc.com/webcontent/animations/content/meiosis.html
https://practicalbiology.org/cells-to-systems/cell-division/preparing-an-anther-squash
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/antenatal-midwife-care-pregnant.aspx
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/antenatal-midwife-care-pregnant.aspx
https://learn.genetics.utah.edu/content/basics/karyotype/
https://www.nhs.uk/conditions/genetic-and-genomic-testing/
https://www.ouh.nhs.uk/patient-guide/leaflets/files/11018Ptesting.pdf
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Approaches to teaching the content

Integrating the teaching of meiosis (3.1.2 a-c) with mitosis (3.1.1 b) enables the similarities and 
differences between the two processes to be highlighted. As is the case with mitosis, visual 
learning (e.g. modelling the processes using modelling clay) and kinaesthetic learning (e.g. 
using drama to show the processes) may help to embed the concepts of meiosis.

The topics of antenatal care and fetal monitoring techniques (3.1.2 d-h) could lend 
themselves to independent learning (e.g. student research projects and presentations). When 
possible, first-hand experience of an ultrasound machine or a talk from a medical professional 
may add depth to students’ understanding of the topics.

Common misconceptions or difficulties students may have

Comparisons between mitosis and meiosis II could help students who are struggling to learn 
the order in which the phases of meiosis occur. The introduction of genetic variation during 
meiosis (3.1.2 c) is another concept that some students take time to digest. The contribution 
of crossing over (prophase I), independent assortment of chromosomes (metaphase I) and 
independent assortment of chromatids (metaphase II) should be emphasised.

Conceptual links to other areas of the specification – useful ways to approach this 
topic to set students up for topics later in the course

The concept of meiosis and its key terms are tied to the concept of mitosis (3.1.1 b). Some 
learners may benefit from these two processes being taught in tandem, or with clearly 
defined comparisons. By emphasising the importance of meiosis in producing haploid 
gametes (3.1.2 a), the ideas in 4.2 (Reproduction (A level students only)) can be signposted. 
The concept of homologous pairs of chromosomes can be linked to the concept of each 
gene having two variants (which in some cases will be the same). This sets up the principles 
of inheritance patterns (5.1.1 (A level students only)).

Karyotyping can be revisited when students learn the details of the chromosome mutations 
(Down’s syndrome, Turner’s syndrome and Klinefelter’s syndrome) that are detected using 
this technique (5.1.1 f (A level students only)). 
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Dramatic representation of meiosis

Students can act out the meiotic phases using drama and movement. Students can be 
assigned different roles (e.g. some play chromatids, some play spindle fibres, and one 
person takes on the role of narrator). Coloured costumes could be worn by the actors in 
order to show crossing over more clearly. 

Specification references: 3.1.2 b, c

Modelling meiosis using modelling clay, Koch Institute, MIT

http://www.youtube.com/watch?v=dYG-CjNhp_o

Students can create representations of the meiotic phases using coloured modelling clay. 
This is especially useful for showing crossing over in prophase I. This video shows a detailed 
model, students could add captions or a narrative to explain the process.

Specification references: 3.1.2 b, c

Plotting fetal growth graphs, Baby Center

http://www.babycenter.com/average-fetal-length-weight-chart

Students will need to be able to interpret and analyse fetal growth charts. However, 
plotting graphs from fetal growth data would provide another perspective and enable 
students to practice their graph skills. This site contains raw data for length and mass 
measurements from 8 to 42 weeks. 

Specification reference: 3.1.2 g ii

Maths reference: M3.2, M3.5

Fetal development measures and techniques Topic exploration pack, OCR

https://www.ocr.org.uk/Images/315457-fetal-development-measurements-and-
techniques.doc

This resource provides a number of activities to support the teaching of this topic. 

Specification reference: 3.1.2 g & h

Below are a selection of websites with both kayotypes showing chromosomal mutations: 

Cytogenetics gallery, University of Washington

http://www.pathology.washington.edu/galleries/Cytogallery/main.php?file=human%20
karyotypes

Karyotyper, Wisconsin State Laboratory of Hygiene, University of Wisconsin-
Madison

http://www.slh.wisc.edu/wp-content/uploads/articulate_uploads/KARYOTYPER-
Chromosome-Identification/story_html5.html

This interactive lab allows students to practice chromosome matching and identify 
chromosomal mutations. 

A chromosome study, Biology Corner

https://www.biologycorner.com/worksheets/Chromosomestudy.htm

This is a lesson activity where students create karyotypes. It includes teacher instructions 
and karyotype sheets. 

http://www.youtube.com/watch?v=dYG-CjNhp_o
http://www.babycenter.com/average-fetal-length-weight-chart
https://www.ocr.org.uk/Images/315457-fetal-development-measurements-and-techniques.doc
https://www.ocr.org.uk/Images/315457-fetal-development-measurements-and-techniques.doc
http://www.pathology.washington.edu/galleries/Cytogallery/main.php?file=human%20karyotypes
http://www.pathology.washington.edu/galleries/Cytogallery/main.php?file=human%20karyotypes
http://www.slh.wisc.edu/wp-content/uploads/articulate_uploads/KARYOTYPER-Chromosome-Identification/story_html5.html
http://www.slh.wisc.edu/wp-content/uploads/articulate_uploads/KARYOTYPER-Chromosome-Identification/story_html5.html
https://www.biologycorner.com/worksheets/Chromosomestudy.htm
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Approaches to teaching the content

The content in this unit is couched in a human context. Exploring the principles of meiosis in 
the context of other species, however, can add colour and insight to the topic. An interesting 
context for thinking about meiosis is the idea of chromosome numbers affecting hybrid 
fertility. Comparisons can be made between animal and plant meiosis. The number of 
possible chromosome combinations in gametes and zygotes can be calculated for a variety 
of species.

Links to other areas of the specification and topical contexts

Connections can be made between aspects of antenatal care (3.1.2 d-i) and other contexts. 
For example, the effects of diet on fetal development can be linked to the biological roles 
of glucose, iron, protein and other nutrients that students will have encountered earlier in 
the course. Genetic testing (5.1.1 g (A level students only)) can be discussed and linked to 
amniocentesis and chorionic villus sampling. 

The national (UK) and international aspects of diet during pregnancy could make a very 
strong context within which to address learning outcomes (3.1.2 e and f). Discussing and 
exploring these topics in a scientific way and with sensitivity, bearing in mind that these are 
issues affecting many people directly, brings home the direct relevance of biology to real life.

The websites given below are a sample intended to give national / international, current / 
historical information.

The technology, science, ethics and individual choices relating to screening embryos and 
fetuses make this a rich and engaging context. It is a good opportunity to discuss the key 
idea, which recurs in any proposed screening programme, that it is essential to think about 
what use would be made of the resulting information in order to properly evaluate the 
inevitable risks and/or costs of screening.



8

A
ct

iv
it

ie
s

Delivery Guide

© OCR 2020

AS and A Level Biology B (Advancing Biology)

Calculations of genetic variation

The number of possible combinations of chromosomes in gametes can be calculated 
using 2n and the number of possible combinations in zygotes can be calculated using 
(2n)2 (where ‘n’ is the haploid number of the species). Students could be asked to compare 
several species.

Maths reference: M0.2, M0.5

Review of meiosis lab, Colby College

http://www.colby.edu/biology/bi164/Lab/Lab%202Meiosis08.pdf

This worksheet includes questions on calculating the possible combinations of 
chromosomes. Answers can be found here: http://www.colby.edu/biology/bi164/Lab/
Lab%202MeiosisProbsAnswers07.pdf.

Healthy diet in pregnancy, NHS

https://www.nhs.uk/conditions/pregnancy-and-baby/healthy-pregnancy-diet/

This webpage details the importance of a healthy diet during pregnancy including a link 
to vitamins and supplements. 

Vitamins during pregnancy, National Childcare Trust

https://www.nct.org.uk/pregnancy/food-and-nutrition/which-vitamins-take-during-
pregnancy

Another webpage with advice for pregnant diet during pregnancy.

Essay on Supporting vulnerable pregnant women to eat well, The Caroline Walker 
Trust

http://www.thecarolinewalkertrust.org.uk/pdfs/ClaireDonnelly-Essay-2012.pdf

This provides an example of a well-referenced commentary on the support for ensuring a 
nutritious diet for vulnerable pregnant women in the UK.

Guideline: Daily iron and folic acid supplementation in pregnant women, World 
Health Organization

https://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf

This guidance document details recommendations for iron and folic acid supplements 
during pregnancy. The beginning section pages 1-6 are most accessible for AS and A Level 
students. 

This report is linked to:

The Cochrane Collaboration

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004736.pub4/abstract

The accompanying Cochrane report is both interesting in its own right and a nice 
introduction to the concept of Cochrane reviews of multiple trials as a tool for evidence-
based medicine.

Guideline: Vitamin A supplementation in pregnant women, World Health 
Organization

http://apps.who.int/iris/bitstream/10665/44625/1/9789241501781_eng.pdf

WHO guidance on vitamin A supplements. As with the iron and folic acid report above, it is 
pages 1-6 which contain the most accessible content for AS and A level students.

Specification references: 3.1.2 e

Ultrasound scans in pregnancy, NHS

http://www.nhs.uk/conditions/pregnancy-and-baby/pages/ultrasound-anomaly-baby-
scans-pregnant.aspx

A very accessible informative UK-based page focusing on routine ultrasonography.

Antenatal screening in pregnancy, National Childcare Trust

http://www.nct.org.uk/pregnancy/foetal-screening-pregnancy

A lot of information (much available via links embedded in the page). It is written and 
presented to be comprehensible to a general readership.

Amniocentesis and Chorionic Villus Sampling, Royal College of Obstetricians and 
Gynaecologists

https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg8/

This guideline discusses prenatal diagnostic tests and is written in an accessible way. 

Specification reference: 3.1.2 h

http://www.colby.edu/biology/bi164/Lab/Lab%202Meiosis08.pdf
http://www.colby.edu/biology/bi164/Lab/Lab%202MeiosisProbsAnswers07.pdf
http://www.colby.edu/biology/bi164/Lab/Lab%202MeiosisProbsAnswers07.pdf
https://www.nhs.uk/conditions/pregnancy-and-baby/healthy-pregnancy-diet/
https://www.nct.org.uk/pregnancy/food-and-nutrition/which-vitamins-take-during-pregnancy
https://www.nct.org.uk/pregnancy/food-and-nutrition/which-vitamins-take-during-pregnancy
http://www.thecarolinewalkertrust.org.uk/pdfs/ClaireDonnelly-Essay-2012.pdf
https://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004736.pub4/abstract
http://apps.who.int/iris/bitstream/10665/44625/1/9789241501781_eng.pdf
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/ultrasound-anomaly-baby-scans-pregnant.aspx
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/ultrasound-anomaly-baby-scans-pregnant.aspx
http://www.nct.org.uk/pregnancy/foetal-screening-pregnancy
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg8/
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Video placing meiosis in the context of Down’s syndrome, TED

http://ed.ted.com/on/MmMzZhcK

A lucid overview of meiosis, including crossing over, using coloured blocks as an 
illustration. This is placed in the context of Down’s syndrome, as an example of when faults 
occur in meiosis.

Specification reference: 3.1.2 b, i

http://ed.ted.com/on/MmMzZhcK
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