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TESTING THE NULL HYPOTHESIS: 
AN UNSTATEMENT 

G. F. Lawlis and L. A. Peek 
North Texas State University 

Editors Note: Although both the authors and I realize that nothing startling 
or new is presented in this paper, it, however, (:overs a topic which is often for
gotten or overlooked by researchers. Thus, it was felt that this careful pre
sentation of the problem would be worthy of our readers time. 

Using the system for developing new terms expounded by Orwell (1984) the 
word "unstatement"lmeansan undefined statement. After hours and hours spent 
in thesis and dissertation defenses in eight graduate psychology departments, 
we became amazed by the lack of understanding held for the unstatement called 
the "null hypothesis." Our purpose here is to briefly explain the frequent ab
surdities involving the null hypothesis and again try to explain its definition. 

How often have we heard statements -like these? "I'll state my purpose in 
terms of the null hypothesis because I want to explore the·se data." "Since I don't 
wish to predict direction yet, I'll state my question as the null hypothesis." 

Webster (Webster's New World Dictionary, 1953) offers· an adjective which 
means "amount to nought; nil...of no value, effect, or consequence." The logical 
alternative to making a statement in support of an hypothesis is making a state
ment which amounts to nought, making a statement of no ;alue, making a 
null statement. Consider the researcher who says, "I want to explore my data so 
I will make a statement of no value;" or, "Since I don't want to predict direction 
yet, I'll say something that amounts to nought." When they do say this, we 
sometimes feel like agreeing with them. 

Originated by Neyman and Pearson, although often referred to by the 
misnomer "Fisherian," hypothesis testing theory involves setting up a straw
person and shooting it down. The desire to prove something using statistical 
inference necessitated this development. When researchers wish to prove 
some theoretical statement, they construct another statement, one of no value 
amounting to nought, which represents the possible outcomes from a study other 
than the outcome they wish to find. "Other than" not "opposite of." What 
they then do to prove their statement is to make, by designing their study, 
the no-value statement appear sufficiently unlikely so that fellow researchers 
and editors will believe the original statement. Summarizing the logic, "Since 
the possible outcomes other than our statement are so unlikely, our's is 
proven." 

In order to disprove the "other than" statement - which is, of course, 
the null hypothesis - the researchers then avail themselves of significance 
testing theory, which was greatly developed by Fisher. There always see~s to be 
great confusion of hypothesis testing theory with significance testing theory. 
This is most likely due to the term, often used in hypothesis testing, 
"significance leveh." 

In hypothesis testing theory, researchers are held to have shown the null hy
pothesis to be sufficiently unlikely to make others believe their tbeory - to "reject 
the n.ull" - when the significance level2 of their data reaches the significance 
leveh. The term "significance level2" is one from significance testing theory. A 
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common alternative to "significance leveh~' is "criterion," and we shall use only 
this term below. The most popular criterion is, of course, the significance level of .05. 

If the criterion is not that significance level, what is the significance 
level? The significance level is a probability. Consider a model of some 
phenomenon which allows us to collect sets of data.1 If the study were repeatable 
(they never actually are, of course), it would give us several data sets. Since 
we cannot repeat the study many times, we use a logical process - we 
theoretically develop data sets from the model. The model gives us all or many 
of the several data sets (if the data are continuous, the model gives an infinite 
number of data sets). Now, if we can at least partially arrange the data sets in 
some order, we can make statements about the position of our obtained data 
set ii:i this ordering. 

When researchers are using significance testing theory to describe the 
reliability of the relationships found in the data set obtained in a study, they 
want to order the theortical data sets possible from their model so that they 
can make probability statements about how representative the obtained data 
set is of the population of data sets under their model. . Or in other words, 
they want to make a statement about the average distance their obtained data 
set is from the population of data sets. 

This probability or distance is defined (Kempthorne & Folks, 1971, p. 222) as 
the sum of the probabilities of occurrence for data sets from the model, 
beyond the obtained data set in the orderi~g. Since the sum of probability 
of occurrence of all data sets must be unity, the significance level ranges from 
0 to 1. When seen as a distance, the significance level's values are a little 
strange: zero when it is beyond the other potential data sets and unity when 
the distance to the other possible data sets is infinitesimal. 

There is one analysis technique in common use that actually manipulates the mod
el. In Fisher's Exact Test the total number of data sets is theoretically figured, then the 
number of possible data sets more distant than the obtained data set is logically devel
oped. From this the significance level is computed. In all of the other approaches to 
analysis common in psychology's usage, distributional assumptions are made. 
Even the favorite "distribution free" technique, chi-square, is based upon the "approxi
mate distributional property of C" (Kempthorne & Folks, 1971, p. 229). C, of course, 
is the sum of the (0 .:._ E)2/ E. The term "distribution free" refers to the as
sumptions made about the data rather than the test statistic. 

In order to understand the significance level, let us consider analysis of 
variance _(ANOV A). Here we use a model which proposes constant additive 
differences between types of observations - between groups. We study the 
phenomenon of interest so that if our theoretical hypothesis is correct, our 
obtained data set will have constant additive differences. Because the model for 
ANOV A has been considerably studied, we know that the summary statistic 
for the variability within the groups (the "error mean sq~are") has a known 
distribution given the model and some assumptions. Because of the way the 
ANOV A model is developed, we are interested only when the significan~e 
level approaches the zero end of its range. 

Other models have significance levels of interest thoughout their ranges. 
For example, consider Fisher's transformation of the product-moment cor
relation coefficient · into a Normal deviate. The Normal distribution 
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as a model for the transformed correlation is of interest at either extreme and 
in the middle. The Normal distributiqn, like all continuous probability models, 
must be dealt with along intervals - the probability of occurrence of a given. 
single value, even in the middle, is zero. But since we would generally be 
interested in an interva-1 anyhow, this is no problem. Our most frequent 
interest is in the tails of the Normal distribution. We could, however, be 
interested in an interval around the middle. For example, the probability 
that the standard Normal deviate will fall between -.1 and +.l is about .08; 
unfortunately, when one transforms back to the correlation, with n = 30, this 
represents a correlation of about plus or minus .02. 

Fisher, who did not seem to think much of hypothesis testing as a means 
of analysfa, would have had us use his significance levels as guides to forming 
an opinion of the quality of our data. If, for example, we were concerned 
with discovering if there was a detectable association between two variables, 
we should consider how probable (or actually how improbable) our data were if we 
~ssumed the summaries from the population of data sets we could have gotten 
from our study approximated a Normal distribution with mean of zero. As we 
know, the Normal distribution is the best guess for an appoximate distribution 
for any summary statistic regardless of the distribution from which the data 
are drawn. 

Psychology has chosen, for the most part, to say they pref er hypothesis 
testing (This is all right; some of the nicest people do, too). Before we branched 
out to deal with significance testing, we saw researchers setting up a straw
person which represented everything but the hypothesis they wished to prove, 

. only so that they could make it look so silly that they could believe what 
they had wanted to believe in the first place. 

Those who support the hypothesis testing approach over significance 
testing put forward two main arguments. The first is clearly untrue. Hypothesis 
testers claim that it is only by the a priori setting up ·of the decision rules 
(establishing a given level necessary for alpha) in hypothesis testing that 
the researchers can prevent themselves from fudging their requirements for 
sufficiently stringent significance level. How silly. We can say, "Only a 
significance level equal to or less than .05," either before the data collected 
or ex post facto. Moreover, if there is anything that might encourage fudging, 
it is the rigid requirement for either alpha equal to or less than .05 or nothing 
(One always thinks, and then applies the usual rounding rules to an obtained 
alpha of .051). 

The other argument is that by designing the study to produce data 
addressing the null hypothesis, we are, somehow or another, protected from 
unconsciously biasing our study to support our own theory, the alternative 
hypothesis. While we do not know where the unconscious is, nor even if we 
have one for sure, we are sure that our unconsciouses are capable of realizing 
that we are not really interested in the null hypothesis. And if, perchance, 
the null hypothesis does turn out to be unlikely given our data, all will not be 
lost. 

The other version of this second argument is that if our study is aimed at the 
null hypothesis then "random variation" will operate to make our opinion of the 
data more conservative. If this "random" is the mathematical random, then 
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this statement fails by the clear logic · that mathematical randomness is 
exactly what significance testing theory addresses. The significance level 
is exactly a probability statement based upon the expectations we have of this 
type of randomness. If "random" is meant to signify a fickleness in nature 
which is at heart unlawful, then we could never have dealt with it in a systematic 
way regardless of our approach. 

Hypothesis testing does work; it does let us establish rules to make a 
decision. If making a decision is the point of our research - for example deciding 
if we are to use a regression equation score to admit graduate students in 
place of the traditional subjective, "clinical" approach - then it is our 
choice (But note how different this example is from creating an hypothesis ofno 
value only · to allow us to use hypothesis testing). We do not believe most 
psychological researchers are trying to make decisions. They are rather 
trying to form opinions about the relationships between variables so that they 
can predict the outcomes when they measure and/or set the levef of these 
variables. 

We also do not believe psychologists really use hypothesis testing theory. 
If we did use it, why would the APA Publication Manual have rules for marking 
different significance levels in a table? If one uses hypothesis testing, one 
either accepts. or rejects upon the basis of the significance level either 
reaching or failing to reach the criterion. You cannot have two or three all or none 
decision points. The pretense of using hypothesis testing when actually using 
significance testing is what leads to the absurd misstatements presented at 
the beginning of this paper. It is only when one has to pretend to have 
an hypothesis before using statistical inference that one says, "I'm going to 
state my hypothesis in the null form since I'm not ready to predict direction 
yet." This comes about when insufficient opinion has been formed to allow 
directional expectations. 

Why do psychologists who write statistical texts and teach students 
continue to stress hypothesis testing over significance testing? We can 
think of three reasons. One is that psychology as a science often falls into the 
trap of trying to copy the Newtonian physics we took in high school. Newtonian 
physicists of the last century proved things. Rejecting a null hypothesis and 
accepting the alternative makes one feel as though something has been proved. 

Another reason is that considerations of the sensitivity of statistical 
tests becomes easier when the alpha value is fixed - fixed as it is in 
hypothesis testing. Given several statistical tests which can be compared 
with sample size, significance level, and supposed differences between data 
sets or groups, then if two of these three are fixed, a graph may be drawn -
showing the probability of rejecting the null hypothesis as either sample 
size or supposed differences vary. Thus, theoretically, one may choose the 
uniformly most powerful test from those available given the fixed criterion size 
and supposed differences between groups; or, given the criterion, test, 
and supposed differences, the sample size may be adjusted within the context' of 
cost-effectiveness. In actual fact, once we get beyond the simplest designed 
experiments or beyond 3 or 4 variables, we have no real choices (The exception is 
in multivariate designs, but here the power curves exist in multidimensional 
space such that the movement to increase power on one variable often decreases it 
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on others). Moreover, to us, the consideration of supposed differences is 
just as fishy as the prior distributions of the so-called Bayesian approach. If you 
do really have qpinion as to how your data will look, specify your model and test it 
with goodness of fit to actual data. 

The last of our reasons echos the spirit with which we began this p~per. 
Perhaps the best reason to pretend to prefer hypothesis testing to 
significance testing is to provide muitiple choice questions for course, pre
liminary, and licensing examinations. "Which of the following is more likely 
to produce a Type II error when the null hypothesis is false?" If we knew the null 
hypothesis was false, we would not care about statistical error! 

FOOTNOTES 

'If we were doing a study and planning to use the t-test for differences in means, the "phenomenon" 
would be our procedure, and the "model" would be Student's distribution. 
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