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Task 1 – Collaborative Task: Investigative Activity

Matthew Frost, Meagan Walker and Kaye Wilson

Introduction

“The Floating EGGsperiment” involves making hypotheses about in which liquids an egg will float, and testing these. Students will learn about density as a property of liquid, and learn why high densities will lead to the egg floating, and lower densities will lead to the egg sinking.

VELS level 3, grades 3&4

VELS references from the science domain:

Science knowledge and Understanding

“Students demonstrate knowledge of concepts related to matter – its properties and uses”

“Students demonstrate the classification of a range of materials as solids, liquids and gases, with reference to the observable properties of the materials.”

Science at Work

“Students design and pursue investigations ethically and safely; generate, validate and critique evidence; analyse and interpret ideas and link them with existing understanding; work and reason with scientific models and communicate their findings and ideas to others.”

“Students are made aware of safe practices and are encouraged to act responsibly when conducting investigations. As students progress through their schooling they develop skills in the safe use of scientific apparatus, including heating and electrical equipment, the safe handling of living and non-living organic materials and the correct use and disposal of chemicals.”

Purpose of the Experiment

To investigate the density of different liquids by means of observing whether an egg will float or sink when in the liquid.

Hypothesis

We hypothesised that the egg will float in salt water, golden syrup, vinegar, soft drink, and soy sauce, and that it will sink in water, milk and cooking oil. We hypothesised that the egg will float in the former liquids, as they have higher densities, and that that they will sink in the latter liquids, as they have lower densities.

Materials Used

8 plastic cups, of 350ml, with a line at 250ml

Measuring cup

8 eggs

Liquids – 250ml of each liquid, including water, 3 tablespoons of salt mixed in water, milk, cooking oil, soy sauce, soft drink (lemon squash), vinegar and golden syrup.

Camera

Tape measure

Method

1. Measure out 250ml of each liquid and pour into cups

2. Place eggs gently into each cup, one at a time

3. Observe what happens to the egg and if it sinks or floats

4. Take photos and record observations

5. Check results against the hypotheses

6. Clean up and pack away items 

7. Analyse and evaluate possible reasons for the results

Results
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	Material used
	Hypothesis – sink or float?
	Result – sink or float?
	Other observations
	Photo

	Water
	Sink
	Sink
	Touches bottom of cup quickly
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	Salt water
	Float
	Float
	Bobs then settles, salt on bottom of egg
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	Milk
	Sink
	Sink
	Hard to see egg
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	Cooking oil
	Sink
	Sink
	Sinks slower than water
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	Soy sauce
	Float
	Float
	Egg goes brown
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	Soft drink (lemon squash)
	Float
	Sink
	Went straight to bottom of cup
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	Vinegar
	Float
	Sink
	Bubbles on top of egg
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	Golden syrup
	Float
	Float
	A lot of resistance when egg pushed down, gets stuck in the liquid
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Discussion

According to Vision Learning, density is “a physical property of matter that describes the degree of compactness of a substance - in other words, how closely packed together the atoms of an element or molecules of a compound are.”

Our observations that in some liquids the egg floated indicates that the molecules in these substances are closer together and therefore possess higher density than the other liquids.

We were interested to discover that some of our hypotheses showed to be wrong, as we thought that the egg would float in vinegar and soft drink, however the egg sank when in both of these liquids. This led to discussion over the densities of the liquids involved and thus we learned that golden syrup, soy sauce and salt water have high densities as opposed to the other liquids.

The main variable involved in this ‘eggsperiment’ was the liquids used. However, other potential variables could have been present. These include: a measurement error when pouring 250 ml of liquid; the size of the eggs and how fresh they were.

To control these variables we used the same kinds of cups, eggs from the same carton and we measured out 250 ml of each liquid using a measuring cup. However we could have used the same egg to test each liquid; or weighed each egg as each egg’s size or weight could have affected its floating ability. We could also have observed the eggs for a specific duration, to see if our results changed at all.

There were no significant safety issues identified during the experiment, however food allergies would need to be considered in the classroom (e.g. egg allergies). Also liquids would have to be disposed of in an environmentally friendly manner and this process explained to the students.

Conclusion

We discovered that an egg will float in salt water, soy sauce and golden syrup. Therefore, these liquids are of higher density than those in which the egg sank (water, vinegar, oil, soft drink and milk).

Ideas for further investigation could include testing other substances such as motor oil, other varieties of soft drink, and water with different proportions of salt. This investigation could lead to experiments about water displacement involving dropping different objects into water.

Also, before or after the experiment a class could measure the density of each liquid as compared to water by dropping a spoonful into water. If these liquids floated, we could determine that they were less dense than water. Students could base more informed hypotheses on observations of this.

The biggest limitation of this experiment is that the results are only comparative: they do not give a clear indication of the density of the liquids.

How we delegated the activity:

Everybody in our group contributed items and materials to the experiment. Conducting the experiment was a group effort; however we each had individual roles: Matt took photos and observed, Kaye measured and poured the liquids and Meagan carefully placed the eggs in the liquids and recorded observations.

The writing up of the report was also shared amongst the group; all group members took it in turns to type up sections, and all group members contributed to the report.

References

Vision Learning:

http://www.visionlearning.com/library/module_viewer.php?mid=37
Frank, M. (1990). 202 Science Investigations: Exciting adventures in earth, life and physical sciences. Incentive Publications, Nashville, Tennessee

