PAGE  
1

Who wrote the ransom note?

Investigating the different colours that make up black ink

Viette Pederson (91243375) and Alison Harvey (16087799)

Help! The principal has been kidnapped and we are trying to determine which poisoned pen was used to write the ransom note….

Introduction: The experiment “Who wrote the ransom note?” involves students investigating the different colours that make up the black inks in different brands of pen.

VELS Level 3 (Grades 3 &4):

From the science domain:

Learning Focus: At level 3 students begin to understand that the design of experiments is directly related to their questions about things and events. They learn to describe evidence in support of simple scientific ideas. They explore reversible and non-reversible changes to common substances (in this instance black ink and associated properties of solubility and non-solubility).

National Statements of Learning:

Elaborations: Students investigate changes they observe.

Standards: At Level 3, students classify a range of materials such as solids, liquids and gases according to observable properties, and demonstrate understanding that this system of classification of substances is sometimes problematic. Students describe examples of reversible and non-reversible changes in substances.

They use appropriate scientific vocabulary to describe and explain their observations and investigations. 

Science at work: At Level 3, students plan, design, conduct and report collaboratively on experiments related to their questions about living and non-living things and events. They select and use simple measuring equipment, use a range of appropriate methods to record observations, and comment on trends. They describe the concept of a fair test and identify the variables associated with an experiment. They develop fair tests to make comparisons and explain how they have controlled experimental variables. 
They explain how scientific knowledge is used, or could be used, to solve a social issue or problem. 
Who wrote the ransom note?

Help! The principal has been kidnapped and we are trying to determine which poisoned pen was used to write the ransom note….

Purpose of experiment:
The purpose of the experiment was to investigate the different colours used to make up the black ink in pens.

Hypothesis:
We hypothesized that each brand of pen will have a different spectrum of colour.

Materials Used:

4 different black pens

5 Whatman filter paper circles

5 plastic cups

Water

Dropper

Teacher instructions:
Allocate students into pairs. As this experiment requires some dexterity, the less able students could be paired with a more able partner, this means that all learning abilities would be catered for.

Method:
1. Label each filter paper 1-4 and one with a question mark.

2. Place a black dot 10mm in diameter in the centre of each filter paper numbered 1 to 4.

3. Use a different pen for each dot and record the pen used with the corresponding filter paper number in a table.

4. Ask your partner to select a pen and draw a dot and fill it in on the question mark filter paper without revealing which pen was selected.
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5. Place each filter paper on top of plastic cup and using a dropper very slowly drop two drops of water over the centre of the black dot. Important: Wait for each drop to soak in before you add the next.
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6. Leave the filter paper on the cup to dry. 

7. Repeat steps 5-7 with remaining filter papers until all filter papers are used.
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8. Looking at your results, which pen did your partner use to record the mystery dot?

Sample table:

	Filter paper 1
	Faber castle  1500

	Filter paper 2
	Permanent marker

	Filter paper 3
	Brush marker

	Filter paper 4
	Uni Project marker

	Filter paper 5 Mystery dot
	?


Recording results:
Design and mount your filter papers into a poster on A4 Card. 

Don’t forget to title your experiment and record your names.

Discussion:
1. From our observations it was very clear that pen number 3 was used to make our mystery dot.  

2. The ink in number two did not spread when we added the water and we concluded that the ink was not water soluble.

3. With filter paper 3 and 4 the ink circles did not get any bigger after one drop of water.  It appeared that the ink traveled as far as it could go.

[image: image5.jpg]


4. When comparing filter paper number one to the other filter papers it was noted that the ink continued to spread as more water was added until the filter paper was soaked and the ink almost reached the edge of the paper. We concluded that the ink in pen number one was more water-soluble. 

5. We learnt that the best results are those that allowed each drop to individually soak into the filter paper. This required a high level of fine motor skill, concentration and patience.  We would expect to get more random patterns with younger children.

6. We were surprised at the different range of colours that are used to make up black pens.

7. There is potential for an extension by applying this experiment to ransom notes composed by students, which would also incorporate literacy skills. This requires a great deal more fine motor skills and so would be more suitable for the more dexterous children, or as an extension activity (see below).

Conclusion:

We concluded that different brands of black ink pens could be distinguished by their different combinations of ink colours and the solubility of that ink in water.
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Extension activity

How we delegated the activity:
1. We discussed the activity together prior to conducting the experiment.

2. We both individually conducted a trial of the experiment with our children to observe their reactions and to determine any modifications.

3. Alison conducted the experiment and took the photos while Viette recorded the data.

4. We both contributed to the discussion and conclusion 

[image: image1.jpg]Which po wiak
used to make

the mystery dot?

Viette Pederson
and
Alison Harve





[image: image7.jpg]


[image: image8.jpg]


[image: image9.jpg]


