NAME _________________________________    HYPOTHESES: NULL vs. ALTERNATIVE (EXPERIMENTAL)
At the bottom of this page, I am going to make a pitch, about embracing the use of a null hypothesis ... so be warned !

It will come as little news to most of us, that the hypothesis of an experiment is often defined as; an educated guess, as to the outcome(s) of a specific experiment.   It is desirable to have the variable clearly stated in the hypothesis.

Additionally, most of us believe that almost all of the research performed begins with the hypothesis ... and most of us are wrong.  Acquired knowledge, via a literature review and/or prior experience must precede the hypothesis.
You see, the hypothesis is an educated guess ... What sense does it make to state a hypothesis in the absence of information and/or experience ... in the absence of being “educated”?

A better starting point is some sort of problem statement. We should begin by asking our questions, about our wonderings and dichotomies. These questions are then best addressed, by first, doing some reading (a literature review) and/or some basic research which will generate data.  

Once data are generated and analyzed, patterns may emerge.  It is only at this point, that one would be ready to create a hypothesize, as to what would happen to a pattern were "x" to be changed....or "factor z" added.
So, do not rush to create a hypothesis.  Inform yourself first.  Inform yourself first with data, theory, facts, experience. 
 

When ready, consider the two broad categories of hypotheses. 

The alternative hypothesis (written as a positive statement) is the most familiar to us:  Marigolds  exposed to 6 hours of a working Gro-lite will grow at a faster rate, than those plants exposed to 3 hours of a working  Gro-lite. 
Fine.  However, have you ever made an hypothesis and then be tempted to get your data to fit the results?  We're human - we want to be right, and sometimes we can be prejudiced when proving a variable affects the situation.  We want to prove our point!  Imagine how you would feel, were you to suspect that your hypothesis were wrong!  

What if your data fail to support your hypothesis?  How embarrassing!  Well not really ... more experiments fail to support the hypothesis in the early phases of a research program, than support the hypothesis.  So, if you are sitting there, worried about being wrong, move over...there are a number of other scientists who need to sit on that bench.  But, there is a means by which you can limit your worry .... Read on....
The alternative hypothesis works best when you have worked your question to focuon a single, causative event / chemical / issue ... and even then it does not always inform the researcher, as well as one might hope.

Galloping our way and to our rescue, is a horse of an utterly different color ... the null hypothesis.
The null hypothesis is stated in the negative: Plants exposed to 6 hours of a working Gro-lite will not show any change in (or will not show a faster) rate of growth when compared to plants exposed to 3 hours of a working  Gro-lite. 
Now, consider the power of this “negative”.  If your experimental results and analyses were to show that extra light exposure (for instance) had no effect upon growth, you have proven your hypothesis. (Yeah!)
But, what if your results were to illustrate a significant increase in growth rate?  Yes, your hypothesis is disproven...Yet, you have just discovered something!  Okay, let's repeat that ... You have just discovered something! (Yeah!) One of the great advantages of the null hypothesis is that it is either proven ... or leads to a discovery.  This cannot always be written for an alternative hypothesis.  Hence, researcher reliability is enhanced (We are not as tempted to illegitimately tamper with data or analyses ...for no matter what, when using a null hypothesis, we are always a winner!!!
            Turn this over for an example

Alternative Hypothesis:  Exposure to the esters of peppermint oil will increase reaction time on a computerized test.

     Were the data analysis to show a significant increase in reaction rate, (the hypothesis is supported), you can be

     reasonably assured that the peppermint oil exposure was correlative, but it may not be causative.   You may need to

     refine/re-design, and re-test.  BUT you have proven your hypothesis in this case.

     Were the data analysis to show NO significant increase in reaction rate, (the hypothesis is refuted), you may or may 

     not be further ahead ... 

    Could there be an effect, if the subject had a greater exposure ... in terms of strength, or time?    You have not 

    proven your hypothesis for any number of reasons.  You may not have informed yourself well enough, you may have

    a procedural error ... You need to do another experiment.

Null Hypothesis:  Exposure to the esters of peppermint oil will not increase reaction time on a computerized test.

     Were the data analysis to show NO significant increase in reaction rate, (the null hypothesis is supported), you have

     at the very least proven your hypothesis.  You may not know if greater exposure would matter and yes, you may need

     to refine/re-design and re-test ... BUT you have proven your hypothesis in this instance.

     Were the data analysis to show a significant increase in reaction rate, (the null hypothesis is refuted), you have just

     discovered something!   Exposure to the esters of peppermint oil (for whatever time and/or concentration), do have

     an effect on reaction rate.  

     Now you may need to do another experiment ... but the question has changed ....Try working the new experiment

     using a null hypothesis.
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