
3 parents
Teacher Guide
overview
A new procedure which creates babies with the DNA of three people has just been given the go ahead in Britain. In this activity, students learn how it can help women with a serious inherited condition to have a healthy baby and why it is deemed so controversial. They use ethical arguments to decide whether they would recommend it to help a couple in need.
LEARNING OBJECTIVES
In this lesson students will:
· Describe how to create an embryo with three parents, and explain how this technique could be used.
· Make a decision about a new technology using ethical thinking.
Curriculum LINK
England National Curriculum KS3:
· Working Scientifically:  Using ethical thinking to reflect on modern developments in science
· Biology: Cells and organisation: the function of the mitochondria.
Reproduction in humans: Heredity as the process by which genetic information is transmitted from one generation to the next. A simple model of chromosomes, genes and DNA in heredity

GCSE Combined Science subject content:
· Working Scientifically:  Development of scientific thinking: explain everyday and technological applications of science; evaluate associated personal, social, economic and environmental implications; and make decisions based on the evaluation of evidence and arguments
· Biology: Inheritance, variation and evolution: Inheritance
Cell biology: Prokaryotic and eukaryotic cells: explain how the main sub-cellular structures of eukaryotic cells are related to their functions, including the nucleus/genetic material, mitochondria
TEACHING MATERIALS
· The Presentation PowerPoint is the lesson backbone. The Student Sheets are separate, and are reusable or consumable and sharable as indicated. 
· ENGAGE materials are published by the ENGAGE project from the European Commission, as Open Educational Resources, and are published under the Creative Commons NoDerivatives, NonCommercial license. They can be freely used, but not re-published in any revised form.
· Visit the ENGAGE website www.engagingscience.eu for more science-in-the-news activities.





	STAGE/PURPOSE                     RUNNING NOTES

	Starter     
(5 min) Initial reactions on the 3 parents procedure.

	Display (3) which presents the news story in an online newspaper format. Ask students to consider the comment made and discuss as a class their first thoughts on whether they think that this technology should be allowed. 
The students meet Maya and Jake and listen to their story (4). Ask pairs to discuss what they will need to find out in order to answer their question.

	Core task        
(15-20 min) Students do some research to find out if the procedure can help Jake and Maya have a healthy baby.
	The task is displayed (5). Students work in pairs, one using SS1 to find out about LHON and the other using SS2 to find out about 3 parent technology. They work together to complete the summary or Students work alone and carry out both tasks and write the summary.  SS3 is an optional scaffold sheet which can provide students with support when writing their summary.
Ask some students to share their summary by giving Jake and Maya their answer.

	Plenary  1      
(5 min) Can the procedure be used to create 'designer babies'?
	Return to the starter slide (3) and ask students to write a comment back to Margy162. They should explain whether or not she is correct in her understanding of the science behind the procedure and explain why. (She is incorrect in thinking that the 3 parent technique will be able to, or be used to, create 'designer babies' - humans with characteristics that we desire such as greater intelligence. The technique will only alter the DNA of the mitochondria which only contain genes for the mitochondria).

	Extension 
(10-15 min) Students play a game to consider the arguments for and against the procedure.

	Introduce the task (6).  Jake and Maya aren't sure that the 3 parents procedure is the 'right' thing to do. The students work in groups of 4 to play 'a game of issues'.  They follow the instructions on SS4 to place argument cards from SS5 in the correct place on the grid. If they place their card correctly, they win a counter. The student with the most counters at the end if the winner.
Answers:  
The couple:   For: 8, 11    Against: 3, 10, 14
The child:   For: 4, 15    Against: 5, 9
Society:    For: 2, 7, 16    Against: 1, 5, 6, 12, 13
Note:  The students may decide on a different way to categorise the arguments. This is fine as long as they all agree and can justify their decision when asked.
Groups should count up how many arguments there are for the procedure, and how many there are against. This is the decision revealed by the game.

	Plenary  2
(5 min) Students discuss what the game revealed about the decision and if they agree.
	Ask groups to state what their game revealed about the decision. Question them as to what they, as individuals, think: do they agree? Is the decision with the most arguments for it always the right one or do some arguments hold more weight than others?  Inform the students that the treatment has been given the go-ahead in Britain and could be used as early as next year (see 3 parents news story). Does their decision match the British government? Should other countries in Europe go ahead? Why haven’t they? (cultural differences have an impact).
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