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Conceivable?
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The statements in the table below are all about conception.
Look at the statements in the table. Some are right and some are wrong.
Tick one box for each statement.

	Statements
	I am sure this is right
	I think this is right
	I think this is wrong
	I am sure this is wrong

	1
	Fertilisation occurs when the sperm meets the ovum (egg cell).
	
	
	
	

	2
	Two sperm can fertilise one ovum (egg cell).
	
	
	
	

	3
	Conception occurs when the lining of the uterus is at its thickest.
	
	
	
	

	4
	Identical twins can be different sexes.
	
	
	
	

	5
	More than one ovum (egg cell) can be fertilised at a time.
	
	
	
	

	6
	Fertilisation is when the DNA from the nuclei of the sperm and ovum (egg cell) fuse.
	
	
	
	

	7
	Fertilisation and implantation are the same thing.
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	Diagnostic question

	Conceivable?



Overview
	Learning focus:
	The human male and female reproductive systems produce and release gametes which come together during sexual reproduction, and if an ovum is fertilised by a sperm a fetus develops in the uterus of the female.

	Observable learning outcome:
	Identify the location, timing and event that is fertilisation.

	Question type:
	Confidence grid

	Key words:
	fertilisation, implantation, conception, sperm, ovum, uterus, reproduction



What does the research say?
Understanding the mechanics of sexual reproduction in humans does not appear to pose many problems in students of age 11-14. Two studies of 11-year-olds conducted by Bernstein and Cowan (1975) and Goldman and Goldman (1982) found that 100% of a sample of middle class children from California, 80% of a mixed sample from North America, 97% from Sweden , 87% from Austria, and 63% from England were  aware of the mechanics of sexual reproduction. Driver et al. (1994) report a study by Carey (1985) into the understanding of sexual reproduction, which concluded that by the age of 11 most children have some idea of the ‘mechanics of sexual intercourse’ and the role of parents in getting the sperm and the egg together to make babies. 
Hurwitz (2017) found that young children appeared to know little about conception and gave unscientific accounts such as ‘embryos grow in stomachs’. As with previous studies, they found that older children demonstrated good knowledge, but even in those children there was confusion about where the sperm penetrates the ovum, with the uterus often being offered as the location.
With the emergence of new reproductive technologies such as the use of donor eggs for mitochondrial DNA, Vlaardingerbroek (2018) has looked into the challenges posed to biology education by such technologies. Vlaardingerbroek suggests that the process of fertilisation should be re-defined in terms of the merging of nuclear DNA from two parents, as opposed to the fusion of a sperm and egg cell.
Engel-Clough and Wood-Robinson (1985) found that some children appeared to think that twins can be formed from one egg and two sperm and that identical twins can be opposite sexes.
Whilst students may have some knowledge of what fertilisation is, Yip and Din Yan (1998) found that students struggled to identify the likely period of conception, indicating that they had problems in relating the time of conception to the condition of the uterus and did not understand the significance of the menstrual cycle in the reproductive process. 
Ways to use this question 
Students should complete the confidence grid individually. This could be a pencil and paper exercise, or you could use the presentation with an electronic voting system or mini white boards.
Differentiation
You may choose to read the question to the class, so that everyone can focus on the science. In some situations it may be more appropriate for a teaching assistant to read for one or two students.
Expected answers
1. Fertilisation occurs when the sperm meets the ovum (egg cell) – wrong – many sperm (thousands) will reach the ovum but only one will be successful in entering the ovum and fertilising it
2. Two sperm can fertilise one ovum (egg cell) – wrong – once a sperm has entered the ovum, the outer coat of the ovum hardens preventing any additional sperm entering 
3. Conception occurs when the lining of the uterus is at its thickest – wrong – the lining will be thick, but it will not necessarily be at its thickest; conception occurs just after ovulation when the lining is thickening
4. Identical twins can be different sexes – wrong – if twins are identical they are the same sex
5. More than one ovum (egg cell) can be fertilised at a time – right – multiple births, whilst less common, do occur
6. Fertilisation is when the DNA from the nuclei of the sperm and ovum (egg cell) fuse – right – previously we have taught that it is when the sperm enters the egg, but in light of emerging technologies this definition will prove more robust
7. Fertilisation and implantation are the same thing – wrong – implantation occurs after fertilisation when the embryo has developed a little more; it is also worthy of note that these events occur in different places (with the exception of ectopic pregnancies)
How to respond - what next?
[bookmark: _GoBack]If there is a range of answers, you may choose to respond through structured class discussion. Ask one student to explain why they gave the answer they did; ask another student to explain why they agree with them; ask another to explain why they disagree, and so on. This sort of discussion gives students the opportunity to explore their thinking and for you to really understand their learning needs. Responses often work best when the activities involve paired or small group discussions, which encourage social construction of new ideas (meaning making) through dialogue.
If students have misunderstandings about the process of fertilisation, the role of the sperm, and the sequence of events that occur these could be described to students. Alternatively there are some very good videos available on the internet which will help students visualise the process, for example:
Fertilization - Nucleus medical Media
https://www.youtube.com/watch?v=_5OvgQW6FG4
The following BEST ‘response activities’ could be used in follow-up to this diagnostic question:
· Response activity: The story of conception
· Response activity: A matter of timing
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