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Mastering the T Critical Value on the TI-84 Calculator

Executing a T-test is a cornerstone of inferential statistics, allowing researchers to evaluate
hypotheses about population means when the population standard deviation is unknown. The
result of this procedure is a calculated test statistic, which measures the observed difference
between the sample data and the expectations set forth by the null hypothesis. To translate this

numerical output into a firm statistical decision--whether to reject the null hypothesis or not--we
must utilize a crucial benchmark: the T critical value. This value functions as the definitive
threshold, precisely separating the rejection region from the non-rejection region within the T-
distribution curve.

The core decision rule governing hypothesis testing hinges on comparing the absolute value of

the calculated test statistic against the absolute T critical value. If the test statistic is more extreme
(i.e., further away from zero) than the critical value, the result is deemed statistically significant,
leading to the rejection of the null hypothesis. Conversely, if the test statistic falls within the range
bounded by the critical values, we lack sufficient evidence to support the alternative hypothesis at
the chosen level of risk, and consequently, we fail to reject the null hypothesis. Given the
importance of setting this threshold accurately, mastering the use of the invT() function on the
T1-84 calculator is essential for reliable statistical inference.

Essential Inputs for T Critical Value Determination

Before accessing the computational power of the calculator, statisticians must first determine two
fundamental parameters that define the specific characteristics of the hypothesis test: the
significance level and the degrees of freedom. These values are not merely inputs; they
embody the researcher's commitment to risk tolerance and reflect the size and uncertainty inherent
in the sample data.

The significance level, commonly represented by the Greek letter alpha ($alpha$), quantifies the

maximum acceptable probability of committing a Type | error--the risk of incorrectly rejecting a true
null hypothesis. While the standard practice in many fields dictates setting $alpha$ at 0.05 (or 5%),
this value can be adjusted based on the required confidence level and the potential consequences
of error in the specific study. It is imperative to understand that a smaller $alpha$ demands
stronger, more extreme evidence (a larger absolute critical value) before the null hypothesis can be
rejected.

The second vital input is the degrees of freedom (often written as $df$ or $v$). This value relates

directly to the sample size ($n$). In the simplest case of a single-sample T-test, the degrees of
freedom are calculated as $n-1$. The degrees of freedom are critical because they dictate the
exact shape of the T-distribution. Unlike the standard normal (2) distribution, the T-distribution is
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more spread out and has heavier tails when the sample size is small (i.e., when $df$ is low),
reflecting greater uncertainty. As $df$ increases, the T-distribution gradually converges toward the
standard normal distribution.

The interplay between the selected significance level and the calculated degrees of freedom
uniquely specifies the T critical value. Furthermore, since the T-distribution is symmetric around
zero, the sign of the critical value (positive or negative) is entirely dependent on the structure of the
alternative hypothesis--specifically, whether the test is designated as left-tailed, right-tailed, or two-
tailed. Accurate calculation of these underlying parameters is the indispensable first step for
utilizing the TI-84 effectively.

Accessing the Inverse T Distribution Function: invT()

The specialized function required to locate the T critical value on the T1-84 graphing calculator is

known as invT(probability, v). This command, which stands for "inverse T distribution," operates
similarly to the inverse normal function (invNorm), but it uses the T-distribution rather than the Z-
distribution. Crucially, the function calculates the T-score (the critical value) that corresponds to a
specified cumulative area (probability) under the T-distribution curve. A key rule for the TI-84 is that
the input 'probability’ must always represent the cumulative area extending from the extreme left
end of the distribution up to the point of the desired T critical value.

To successfully utilize this powerful statistical utility on your TI-84 calculator, follow this precise
sequence of keystrokes:

Press the 2nd button.

Press the vars button. This action opens the DISTR (Distribution) menu.

Navigate down the list within the DISTR menu until you locate the invT() function.

Select the function, which will prompt you to input the two required variables based on your
statistical problem.

The required syntax for the invT() function is defined by two mandatory inputs:

probability: This is the cumulative area under the T-distribution curve to the left of the desired
critical value. For one-tailed tests, this will be either $alpha$ or $1 - alpha$. For two-tailed tests,
this must be $alpha / 2$.

v: This represents the degrees of freedom, calculated as the sample size minus one ($n-13$).

The following visual aid confirms the exact location of the invT() function within the distribution
menu of the TI-84 calculator, providing a clear reference point for calculating these essential
statistical thresholds.
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The subsequent case studies provide practical, worked examples demonstrating how to correctly
determine and manipulate the 'probability’ input based on the type of hypothesis test being
conducted.

Case Study 1: Determining the Critical Value for a Left-Tailed Test

A left-tailed test is employed specifically when the alternative hypothesis ($H_a$) posits that the
population parameter is less than the hypothesized value. Under this structure, the entire rejection
region is concentrated within the left (lower) tail of the T-distribution.

Scenario: Determine the T critical value for a left-tailed test using a significance level ($alpha$)

of 0.05 and degrees of freedom ($v$) equal to 11.

For a left-tailed test, the significance level $alpha$ directly corresponds to the area in the far left
tail, which is exactly the cumulative area required by the TI-84's invT() function. Therefore, we use
the significance level (0.05) as the probability input. The calculation executed on the TI-84 is as
follows:

invT(.05, 11) =-1.7959

The resulting T critical value is -1.7959. As expected for a left-tailed test, this value is negative,
establishing the boundary of the lower rejection region.
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invT(.05,11)
-1.795884781

Interpretation: If the calculated test statistic from the T-test is less than -1.7959, the result is
considered statistically significant at the $alpha = 0.05% level. This extreme result provides
sufficient evidence to reject the null hypothesis in favor of the alternative hypothesis.

Case Study 2: Determining the Critical Value for a Right-Tailed Test

A right-tailed test is utilized when the alternative hypothesis ($H_a$) suggests that the population
parameter is greater than the hypothesized value. This construction places the rejection region
entirely within the upper (right) tail of the T-distribution.

Scenario: Determine the T critical value for a right-tailed test with a significance level ($alpha$) of
0.05 and degrees of freedom ($v$) equal to 24.

A crucial adjustment is required here because the invT() function relies on the cumulative area to
the *left* of the desired critical value. If $alpha = 0.05% is the area defining the rejection region in
the right tail, then the cumulative area to the left of that positive critical value must encompass the
entire non-rejection region. Therefore, the probability input must be calculated as $1 - alpha$. In
this case, $1 - 0.05 = 0.95%. This value represents the cumulative area stretching from negative
infinity up to the boundary of the rejection region.

The calculation performed on the TI-84 is:
invT(1-.05, 24) = 1.71088

The resulting T critical value is 1.71088. This positive value establishes the boundary for the upper
rejection region.
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invT(1-.05,24)
1.710882023

Interpretation: If the calculated test statistic exceeds 1.71088, we conclude that the results are
statistically significant, providing robust evidence to reject the null hypothesis at the chosen
significance level.

Case Study 3: Determining the Critical Values for a Two-Tailed Test

A two-tailed test is appropriate when the alternative hypothesis ($H_a$) simply claims that the
population parameter is different from (not equal to) the hypothesized value, without specifying a
direction. Because this test structure requires checking for extreme deviations in both directions,
the total significance level ($alpha$) must be symmetrically divided between the left and right tails.
Consequently, a two-tailed test always results in two T critical values: one negative and one
positive, reflecting the perfect symmetry of the distribution.

Scenario: Determine the T critical values for a two-tailed test with a significance level ($alpha$) of
0.05 and degrees of freedom ($v$) equal to 13.

To find the lower critical value, we must first split the total $alpha$ in half: $0.05 / 2 = 0.025%. This
$0.025% represents the area in the far left tail (the lower rejection region). Since invT() requires the
area to the left, we input $0.025% directly to find the negative critical value.

The calculation performed on the TI-84 for the lower critical value is:
invT(.05/2, 13) =-2.1604

Due to the perfect symmetry inherent in the T-distribution, the upper T critical value is simply the
positive counterpart of the lower value. Thus, the two T critical values are -2.1604 and 2.1604.
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invT(.05/2,13)
~2.160368652

Interpretation: We reject the null hypothesis if the calculated test statistic is less than -2.1604
(falling into the lower rejection region) or greater than 2.1604 (falling into the upper rejection
region). If the test statistic falls between these two critical values, the result of the T-test is not
considered statistically significant at $alpha = 0.05%, and we fail to reject the null hypothesis.
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