Video question sheet
Use the boxes below to help you record what you learn about product development from the film.

	Questions 
	Thoughts
	New information

	
Write down any questions you have about any of the science that you did not understand, or that you want to learn more about.
	
Write down what you thought about the information in the video, the people, the places, what those careers might be like

	
Write down any information, ideas or events that you learned about for the first time.

	





















	
	









Making glue from milk
Your task is to develop the strongest glue you can, starting from milk. 
You will use each of your glues to stick two lolly sticks together and then test its strength.  
In order to complete this task in the time available, you will need to share out the work amongst your team.
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Equipment available

Spatula
Stirring rod
Measuring cylinder, 100 cm3 
Measuring cylinder, 25 cm3
Beaker, 250 cm3
Beaker, 100 cm3
Filter funnel and paper
Lolly sticks 
Indicator paper 
Pens or other for labelling

To make the glues
SAFETY: Wear eye protection
1   Measure 100 cm3 of milk and 20 cm3 of vinegar into a beaker. Stir constantly with a stirring rod until small lumps start to form. Keep stirring until no more lumps form.
2   Let the lumps settle, then carefully pour most of the liquid from the top into another beaker without losing any of the solid lumps. Filter the rest of the lumpy mixture and keep the solid part, which is called the curds. Wash the beaker.
        			[image: ]

3   Gently squeeze off any excess liquid from the curds and then put them into the beaker. Add 15 cm3 of water to the curds and stir with a stirring rod until the mixture is smooth.
4   Divide the mixture into 3 or 4 portions and neutralise each with about ¼ spatula of base.  Use a different base with each portion and stir it in. 
5   Check that each portion is neutral using indicator paper. If it isn’t, add a little more base until it is. These are your glues.
6   Make other glues by following steps 1-4 but using different milks and bases.
Milks available:  whole milk, semi-skimmed, skimmed
Bases available: sodium hydrogen carbonate, magnesium carbonate, calcium carbonate, milk of magnesia
To set up for testing

Use each glue to stick together two lolly sticks. Only have 2 cm of the sticks overlapping and stuck together. Label the lolly sticks with the milk and base used. Leave to dry.

[image: ]
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Testing the glues
[image: ]

To do
SAFETY: Wear eye protection
1   Arrange two tables or chairs about 10 cm apart. Lay your glued lolly sticks so that they form a bridge between the two.
SAFETY:  Ensure that there is a box of sand or scrunched up newspaper underneath the weights. Ensure that you keep your feet away from where the weights will fall.
2   Hang a weights hook onto the lower of the two lolly sticks as close to the glued join as you can. Add weights about 10 N at a time and record the force required to break the glue.
To record
Record your results in a table like the one below:

	Milk
	Base
	Force required to break glue 

	
	
	



Which is the best glue for sticking wood? – Writing a report
In industry it is no good carrying out research if the research cannot be communicated to the people who need the results.
The results are often communicated in a report.
You are going to write a report to describe what you did and what you found out about glues for sticking wood. 
You should include:
· The question you were trying to answer: ‘Which glue is best for sticking wood?’
· A short description of how you made the glue 
· Which different glues you made – a table would show this clearly
· How you tested the glues – a well-labelled diagram would show this clearly
· The results of your testing the glues – a table is the best way to display the results
· Your conclusions – which glue should the company make?   
You should make sure:
· That you write clearly and concisely – you do not need to write a lot, just enough to communicate what you did
· That you use good English – spelling and grammar are important
· That someone who was not involved in your research can understand what you did and what you found out from what you have written.
Extension
In your report you could also include:
· A comparison of what you found out with what was found out by the other teams. Did you get similar results or different? 
· If the results were different why do you think this might be?
· How reliable do you think the results are, and how repeatable do you think they would be?
· Are you confident in your conclusions about which glue the company should make? What further research might be needed to give you greater confidence in your results?
Which is the best glue for sticking wood? - Report template
This is a report by _________________________________
from the ____________________________________ team.
We were trying to find out 
____________________________________________________________
What we did
We made different glues by mixing ____________________ and _____________________.  
This made the milk form ___________________ and ______________________.
We ___________________ the mixture and kept the ________________________.
We ________________________ the acidic curds with different _______________________.
We tested the mixture with ____________________________ to make sure that it was 
______________________.
We made the following glues:
	Glue number
	Milk
	Base

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


How we tested the glues
We used the glue to stick together two ___________________________________.  
We left the glue to dry for ______________ days.
Draw a diagram to show how the glues were tested:






What we found out
	Glue number
	Force needed to break the glue (N) 

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	


Conclusion
The strongest glue that we made was ........................................................................................................................................................................................................................................................................................................................ 
We think the company should manufacture glue made from ...........................................................................................................................................................
............................................................................................................................................................
Making glues – Assessing Learning
Roles in development industry
There are many different people involved in getting a product such as a new glue to the market.  Some of the roles involved are shown below.  Match the job to the correct place on the timeline.
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· Sales and marketing
· Product development chemist
· Formulation chemist to get the product into the best formulation for customers to use
· Post sales advisory chemist 
· Technician to carry out testing
· Manufacturing
Match the roles to the images on the timeline.
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