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Testable Hypotheses

Although science should not be reduced to a stereotyped process, there are common themes that can be identified as part of the scientific process: hypothetico-deductive thinking.

The Job of a scientist is to observe and explain the natural world.  Many observations do not have an obvious explanation, so scientists generate hypotheses to test them.
A good scientist considers all the factors that might be responsible for what he or she observes.  Any factors that we can measure are called dependent variables.  Factors that can be changed or controlled are called independent variables.

In order for a prediction to be considered a hypothesis it must be testable and it must guide the experiment.

For example, Jenny and Chris keep falling asleep during their fourth period class.  Maybe they are hungry and their bodies need energy.  Perhaps their classroom is too warm.  These are both hypotheses, possible explanations for why they keep falling asleep during fourth period.  Note that these hypotheses are testable  but they are not written in a particularly useful form.
A good hypothesis 

states the possible relationship between the variables (if)
Explains how they are tested (and)
Predicts and outcome (then) and proposes a possible scientific explanation if possible (because)
Hypothesis #1: If Jenny and Chris get sleepy because their bodies need calories,

Experiment: and Jenny eats a peanut butter and jelly sandwich during the passing period before the start of fourth period but Chris eats nothing,

Predicted Result: then Jenny should be less sleepy than Chris during fourth period.

OR

Hypothesis #2: If classroom temperatures cause students to become sleepy,

Experiment: and Jenny asks her teacher in C3 to turn off the heat and Chris in C4 remains in a heated classroom,

Predicted Result: then Jenny should be more alert than Chris during fourth period.
Although these examples are fanciful and there are flaws in the experiments, five important points about hypotheses are evident:

1. Hypotheses are possible explanations.  No generalizations.

2. Hypotheses reflect past experience.  Hypotheses first tested should be those that seem the most reasonable or are based on your observations.

3. Multiple hypotheses should be proposed whenever possible.  Proposing alternative explanations that can answer a question is good science.  We do not want to “favor” one hypothesis and hunt for evidence in support of this hypothesis.

4. Hypotheses should be testable.  Hypotheses should be phrased in a way that enables us to make predictions that can be tested by experiments or further observations.  “Jenny falls asleep during fourth period because she is the devil” is not testable!

5. Hypotheses can be eliminated or disproved, but not confirmed with absolute certainty.  Of the many hypotheses tested to answer a particular question, the correct explanation may not yet be proposed.  For example, Jenny and Chris may be sleepy during fourth period due to a lack of hormones.  Even the most thoroughly tested hypotheses are accepted only conditionally, pending further investigation.  Therefore, any given hypothesis is either supported or not supported depending on your research results.  If Jenny was more alert in a non-heated room, then hypothesis #2 was valid.

Now it’s your turn.  Read the following passages and design a testable hypothesis using the If…and…then…because format
1. Professor de Wood observes that the fish in his pond swim slower at night. He believes this is due to the temperature in the pond.  Develop a hypothesis that will help him test this idea.
Independent variable:

Dependent Variable:

Possible experiment:

Hypothesis:

If

And

Then

because

2. Lakes in New York have lost several species lowering their biodiversity (including fish, plants, insects, shore birds, etc.).  Professor Schaal believes that acid rain has contributed to the lakes dropping in pH.  What is his hypothesis?

3. It has recently been brought to the attention of the Davis town environmental protection agency (EPA) that a certain pond contains frogs with eight eyes.  The EPA director thinks that a nearby microchip factory may be dumping used chemicals into the pond.  Write a hypothesis for the EPA director that could explain the sudden appearance of the eight-eyed frogs in the pond.

Possible Experiment:

Hypothesis:

4. Professor Silva has recently noticed that her fish like some types of food better than others.  She thinks it is because of the color of the food and not the flavor.  Develop a hypothesis for her to test this idea.
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