
A new standard score: Student’s t-test for a single sample

As we’ve noted repeatedly, in the “real” world we would be unlikely to know population parameters.  In
other words, although we might be able to test an assertion that a population mean is some value (e.g., µ = 100),

we would never know for sure what µ or σ might equal.  However, a very frequently occurring situation would
be that we have a sample and want to test the likelihood that the sample was drawn from a population with a
hypothesized value of µ.

For example, suppose that we are interested in seeing if Skidmore students’ IQ’s were randomly
sampled from the population of IQ scores (e.g., one with µ = 100).  One approach to this problem would be to
take a random sample of 9 students and determine their IQ scores.  Suppose we get the following data:

108 110 115 107 120 113 129 112 118

First, compute ΣX and ΣX2, then X , s2 and s.  {All of this information is totally fabricated, although it is
probably true that most college students have above-average IQ scores.}  In effect, we are testing the null
hypothesis (H0) that the Skidmore students have normal IQs [H0: µ = 100] against the alternative [H1: µ ≠ 100].
[Note that this assertion would actually call for a one-tailed test, but we’re going to do a two-tailed test
anyway!]

If you knew σ,  you would know exactly how to proceed (right??).  Well, not too much changes!  You

are going to use the best estimate you have for σ, which is the sample standard deviation (s).  Your standard
score is no longer a z-score, but is a t-score.  The formula will look just like the formula for z when you’re
interested in standardizing a sample mean, with the exception that you substitute s for σ in the formula for the
standard error.  Thus

Obtt =
X −

X s
and X s = s

n
The major change occurs when you are ready to test your hypothesis, because you can no longer use the

all-too-familiar unit normal table.  Instead, you will be using a new table (B.2, The t distribution, p. A-24).  We
will always be conducting a two-tailed test with α = .05, so we’ll always be using the same column, but note
that the t-scores needed to put .025 in each of the tails of the distribution change as the degrees of freedom
change.  For this example, because we have 9 scores, the df we use in computing the sample variance and
standard deviation would be n-1, or 8.  Looking up the critical value of t for df = 8 gives us tcrit = 2.306.



1. A sample of 25 reaction time scores was selected from a group of professional athletes to see if their reflexes
were faster than those found in the normal population.  The sample had a mean of 10 sec and a sum of squares
of 600.  On the basis of years of study of normal, randomly selected people, we know that the distribution is
normal with µ of 13 sec.  How likely is it that the sample was obtained from the normal population?

2. How would your computations differ if you were told that the sample size was 100?

3. If you were told that the standard deviation of the population (σ) was 2, what would you do differently from
part 1?


