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Experimenting with Solutions – Designing an Experiment

A Solution is a type of homogeneous mixture formed when one substance dissolves in another.  The particles of the mixing substances are evenly spread throughout.  The substance that is dissolved is called the solute.  The substance that does the dissolving is called the solvent.  If a substance is soluble in water, it means the substance can dissolve in water.  The amount of solute that will dissolve in 100 grams of water is called the solubility.  Solubility is effected by temperature.  The solubility of a substance is a characteristic property of the substance.  When one substance is dissolved in another a physical change has taken place.  

In this activity you will:

1. conduct research to find the three factors that affect the rate at which a solute dissolves in a solvent.

2. design an experiment to test the effect of one of these factors on the rate at which salt or sugar crystals dissolve in water.

3. identify the parts of the experiment by completing an EDD.

4. create an appropriate data table that includes space for all variable levels and trials.  You also need to include an appropriate title (one that describes the data being collected) and units of measurement.

Problem Question:  

Materials:

Procedure (get approved by Ms. Solari when you are done):  

Think about and include:  how much salt/sugar you’ll need, what types of salt/sugar, and what tools/instruments you’ll need to make measurements

Data and Analysis

1. Create a data table on a separate sheet of lined paper before performing the experiment.  Be sure to include all variable levels and trials, units of measurement, and an appropriate title (describes the data being collected).

2.  Create a graph of the data.  Plot the dependent variable on the Y-axis and the independent variable on the X-axis.  Give the graph the same title as the experiment.  Include a key.

Conclusions

1.  Name the solvent and the solute in the experiment.

2.  Write a sentence to tell whether or not your hypothesis was correct.

3.  How many trials were tested?  Why do scientists often test several trials of an experiment?

4.  What do you think was the most important constant in the experiment?  Why?

5.  Why is it important to have only one independent variable in an experiment?

6. Describe all sources of experimental error that could have affected the reliability of your results?

7.   Describe one real-life circumstance where understanding how the independent variable effects the dissolving rate of a solute might be useful.

8.  Describe at least one way you could improve your experimental design.  Explain your choice.

DESIGNING AN EXPERIMENT TO TEST YOUR HYPOTHESIS

You will need to complete the following whenever designing your own experiment:

1. Identify all the parts of the experiment.  Identify the problem question, your hypothesis, the independent variable and specific variable levels that you’d like to test, the dependent variable and all constants.  You will also need to identify the control (the standard or normal condition), if there is one.

2. Provide a list of materials and equipment necessary for experiment.

3. Write an experimental procedure. This is a step-by-step list of what you will do to answer your problem question.  You need to design an experiment to test your hypothesis. 

Guidelines for designing and writing an experimental procedure

· Number each step

· Do not use personal pronouns such as “I”, “we” and “you”
· Choose 2 or more variable levels to test (the ways in which you will change your I.V.).  
· Describe how you will measure the DV as well as any other measurements.  (For example, if you are measuring the dissolving rate of sugar or if you are measuring the distance a paper airplane flies, describe how you will do it.
· Also describe how to make any other measurements in your experiment.  Be specific about amounts (time, volume, mass, etc.).


EXAMPLE:


Step 1:  Identify the Parts of Experiment (Complete EDD)

Problem Question: What is the effect of color on the temperature of a T-shirt?

Hypothesis:  If the color of the shirt is darker, then the temperature of the shirt will be greater.

IV:  color of the shirt

IV levels:  white, black, red, yellow, blue  Control:  white (because white light is a combination of all colors)

Dependent variable:  temperature of shirt

Controlled variables/Constants:  material of shirt, wattage of light bulb, location of heat lamp, duration of heat lamp (time lamp is on), color of table surface


Step 2:  List of Materials

Materials:  cotton t-shirts (white, black, red, yellow, blue), 150 Watt heat lamp, table with white surface, thermometer, stopwatch


Step 3:  Write experimental procedure

Procedure:

1. Lay the white cotton shirt flat on top of table.  Place heat lamp 30 cm directly above center of shirt.

2. Measure initial temperature of shirt.

3. Turn lamp on, measuring temperature every 2 minutes for 30 minutes.

4. Turn lamp off.

5. Repeat steps 1-4 for the black, red, yellow and blue shirts.[image: image1.png]



