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How do you find the T Critical Value on a TI-84 Calculator?

Determining statistical significance in t-tests requires a precise benchmark against which the
calculated test statistic is measured. This essential threshold is known as the T critical value. For

researchers and students relying on the powerful T1-84 Calculator, finding this value accurately is

fundamental for conducting robust hypothesis testing. This comprehensive guide provides a

detailed, step-by-step methodology for utilizing the inverse T-distribution function, known as i nvT,
to quickly and reliably calculate the required critical values based on your specific inputs, namely
the degrees of freedom and the chosen level of significance.

The core procedural steps involve accessing the Distribution menu on your calculator by pressing
the 2nd key followed by the VARS key, navigating to option 7, i nvT, and supplying the necessary
parameters. The calculator will then immediately output the exact T critical value needed. This
value defines the boundary of the rejection region. If the absolute value of your computed test
statistic exceeds this T critical value, the evidence strongly suggests that the results are statistically
significant, leading to the rejection of the null hypothesis.

The Role of the T Critical Value in Hypothesis Testing

When conducting any t-test, whether it is one-sample, two-sample, or paired, the output will include
a calculated test statistic. This statistic quantifies how far your sample mean is from the
hypothesized population mean, measured in terms of standard error. However, a large test statistic
alone does not confirm significance; it must be compared to a threshold specific to the T-
distribution, which is the T critical value.

The T critical value acts as the boundary separating the acceptance region from the rejection
region in the sampling distribution. If the absolute magnitude of the calculated test statistic falls
beyond this critical boundary, it means that observing such a result is highly unlikely if the null
hypothesis were true. Consequently, the test is deemed statistically significant. This rigorous
comparison prevents researchers from mistakenly attributing random chance to a genuine effect.

Choosing the appropriate T critical value is paramount and depends entirely on two factors: the
specified significance level (often denoted as $alpha$) and the number of degrees of freedom ($v$

or $df$). Since the shape of the T-distribution changes based on the degrees of freedom, the
corresponding critical value must be uniquely calculated for each specific test scenario. The TI-84's
i nvT function is specifically designed to handle this complexity efficiently.

Understanding the Inverse T-Distribution Function (invT)

The i nvT function, short for "inverse T-distribution," performs the reverse calculation of the
standard T-distribution functions. Instead of taking a test statistic and returning the probability (p-
value), the i nvT function takes a desired probability (the area under the curve) and returns the
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corresponding score--in this case, the T critical value. This function is essential because it allows
us to define the exact point on the T-distribution curve that corresponds to our chosen significance
level ($alpha$).

The general syntax required by the TI-84 calculator for this calculation is structured as follows:
invT(probability, v)

The correct definition and input of these two parameters are non-negotiable for obtaining an
accurate critical value. The probability argument represents the cumulative area to the left of the
desired T critical value, which changes depending on whether you are conducting a left-tailed,
right-tailed, or two-tailed test. The v argument, which stands for degrees of freedom, dictates the

shape of the T-distribution curve itself.

It is crucial to note that the TI-84 is programmed to calculate the T score corresponding to the
cumulative area from the far left tail up to the specified point. This programming detail is why
adjustments must be made to the probability input when calculating critical values for right-tailed or
two-tailed tests, as detailed in the examples below.

Prerequisites for Calculation: Degrees of Freedom and Significance Level

Before utilizing the i nvT function, you must first precisely determine the two required inputs. The
significance level ($alpha$) is typically set by the researcher prior to data collection, with 0.05

being the most common choice, though 0.01 or 0.10 are also used. This value represents the
maximum acceptable probability of committing a Type | error--rejecting a true null hypothesis.

The degrees of freedom ($v$) are calculated based on the sample size ($n$) and the specific type

of t-test being performed. For a simple one-sample t-test, the calculation is straightforward: $v = n -
1$. For more complex tests, such as two-sample tests with unequal variances, the calculation is
more involved, often requiring a pooled variance or the Welch-Satterthwaite equation, but the
resulting integer value must be supplied as the second argument to the i nvT function.

A clear understanding of these parameters ensures that the calculated T critical value accurately
reflects the distribution specific to your sample size and the intended risk level. If either the
significance level or the degrees of freedom is entered incorrectly, the resultant critical value will be
flawed, potentially leading to an incorrect statistical conclusion regarding the null hypothesis.

Accessing the invT Function on the TI-84 Plus

The i nvT function is located within the Distribution menu of the TI-84 Calculator. Follow these

exact steps to access the function:
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Press the 2nd key. This activates the secondary functions printed above the keys.

Press the VARS key (which has "DISTR" printed above it). This opens the Distribution menu.
Scroll down the list of distributions until you find option 7: invT().

Select invT() by pressing the number 7 or by highlighting it and pressing ENTER.

This action will bring you to the DISTR screen where you can input the necessary values. Newer
models of the TI-84 (CE models) will prompt you for the "Area" (probability) and "df* (degrees of
freedom) labels clearly. Older models may simply display i nvT( on the home screen, requiring you
to input the parameters in the correct order: probability, comma, degrees of freedom.

DRAW
1:normalpdf(
2:normalcdf(
3:invNorm(
EHinvT(
S:tpdf(
6:tcdf(
7:X2pdf(
8:X2cdf(

The following examples demonstrate how to correctly manipulate the probability input for various
types of hypothesis tests to ensure the calculator provides the correct T critical value.

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

A t-test is considered left-tailed when the alternative hypothesis predicts that the true population
mean is less than the hypothesized value. In this scenario, the rejection region is entirely
concentrated in the lower (left) tail of the T-distribution curve.

When performing a left-tailed test, the probability input for the i nvT function is simply equal to the
significance level ($alpha$), because the function calculates the T score corresponding to the area

accumulated from the far left up to that point.

Question: Find the T critical value for a left-tailed test with a significance level ($alpha$) of 0.05

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

Procedure: Enter the following command into the TI-84:

Answer: invT(.05, 11) = -1.7959
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invT(.05,11)
-1.795884781

Interpretation: The calculated T critical value is -1.7959. This negative value makes sense as the
rejection region is in the left tail (negative side) of the distribution. If the test statistic resulting from
the t-test is less than -1.7959 (i.e., further into the negative region), then the results of the test are
statistically significant at $alpha = 0.05%, and the null hypothesis must be rejected.

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

A right-tailed test is used when the alternative hypothesis suggests that the population parameter
is greater than the hypothesized value. In this case, the rejection region is located entirely in the
upper (right) tail of the distribution.

Since the TI-84's i nvT function requires the cumulative area to the left of the critical value, we
must adjust the probability input. For a right-tailed test, the area in the rejection region is $alpha$.
The area in the acceptance region to the left of the critical value is therefore $1 - alpha$. This
adjusted probability ensures the calculator locates the correct positive T score.

Question: Find 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.

Procedure: The probability input must be $1 - 0.05 = 0.95%. Enter the following command:

Answer: invT(1-.05, 24) = invT(0.95, 24) = 1.71088
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invT(1-.05,24)
1.710882023

Interpretation: The T critical value is 1.71088. This positive value defines the boundary of the
upper tail rejection region. If the calculated test statistic is greater than 1.71088, we conclude that
the results are statistically significant, providing strong evidence against the null hypothesis at the
0.05 significance level.

Case Study 3: T Critical Value for a Two-Tailed Test

A two-tailed test is employed when the alternative hypothesis simply states that the population
mean is different from the hypothesized value, without specifying a direction (i.e., not equal to).
This requires two rejection regions--one in the extreme left tail and one in the extreme right tail--
due to the symmetric nature of the T-distribution.

For a two-tailed test, the total significance level ($alpha$) must be divided equally between the two
tails. Therefore, the area in each tail is $alpha/2$. To find the critical values, we calculate the T
score corresponding to the area in the lower tail ($alpha/2$) and the T score corresponding to the
cumulative area up to the upper tail ($1 - alpha/2$). Due to symmetry, calculating only the lower
critical value ($alpha/2$) is sufficient, as the upper critical value will simply be its positive
counterpart.

Question: Find 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.

Procedure: The area in the lower tail is $0.05/2 = 0.025%. We input this value:

Answer: invT(.05/2, 13) = invT(0.025, 13) = -2.1604
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invT(.05/2,13)
~2.160368652

-----------------------------------------------------

Interpretation: Since this is a two-tailed test, we actually have two critical values: the lower critical
value is -2.1604 and the upper critical value is 2.1604. If the test statistic of the t-test is less than
-2.1604 or greater than 2.1604, it falls into one of the two rejection regions, and the results are
considered statistically significant at $alpha = 0.05%. Any test statistic falling between these two
bounds is within the acceptance region.

Summary of Probability Input Rules for the TI-84

To summarize the usage of the i nvT function on the T1-84 Calculator, the input for the probability
(Area) must be adjusted according to the type of hypothesis test being conducted:

Probability Input (Area to the Left):

Left-Tailed Test: Use $alpha$. The result will be a negative critical value.

Right-Tailed Test: Use $1 - alpha$. The result will be a positive critical value.

Two-Tailed Test: Use $alpha/2$. The result will be the negative critical value; the positive critical
value is its symmetric opposite.

Mastering these input adjustments is the key to correctly utilizing the i nvT function for finding the T
critical value without relying on complex statistical tables. This quick calculation capability is
invaluable for efficient statistical analysis and decision-making during hypothesis testing.
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