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The process of analyzing the dispersion of a data set is fundamental in statistics. The sample

variance is a critical measure that quantifies how widely dispersed the data values are relative to

their mean. Unlike the population variance, the sample variance calculation uses a slight

adjustment (dividing by n-1 instead of n) to provide a more accurate, unbiased estimate of the

underlying population variance. Learning how to calculate this metric efficiently on a TI-84

Calculator is essential for students and professionals alike, as it streamlines complex statistical

analysis.

Understanding the Concept of Sample Variance

The sample variance, typically represented by the symbol s2, is a measure of spread. A high

variance indicates that the data points are very spread out from the sample mean, while a low

variance suggests that the data points tend to cluster closely around the mean. This metric is

foundational for many advanced statistical tests, including ANOVA and regression analysis,

providing insight into the reliability and consistency of the data collected.

Understanding the manual formula provides crucial context for interpreting the calculator's output.

The mathematical definition used for calculating sample variance is based on the sum of squared

deviations from the mean, divided by the sample size minus one. This denominator adjustment,

known as Bessel's correction, is what ensures the variance is an unbiased estimator of the

population variance.

The formula is formally defined as follows:

s2 = Σ (xi – x)2 / (n-1)

Where the components represent the following statistical measures:

x: The calculated sample mean of the data set.

xi: The ith individual value observed in the sample.

n: The total count of observations, known as the sample size.

Defining the Example Data Set

To demonstrate the powerful statistical capabilities of the TI-84 Calculator, we will work through a

practical example using a defined set of quantitative data values. This step-by-step methodology

ensures accuracy and repeatability when processing your own research data. It is important to

remember that all methods for finding variance rely on the precision of the initial data entry.

We will calculate the sample variance for the following sample data set, which consists of ten

observations. For illustrative purposes, we will treat this group of ten numbers as a sample drawn
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from a larger population, thus necessitating the use of the sample variance formula (n-1 degrees of

freedom).

Sample Data Set (n=10): 2, 4, 4, 7, 8, 12, 14, 15, 19, 22

Before proceeding with the calculation, it is crucial to understand that the TI-84 does not have a

dedicated button for calculating variance directly. Instead, we must utilize the results generated for

the sample standard deviation (Sx) and then square that value, as variance is simply the

standard deviation squared (s² = s). This two-step process is the most efficient and accurate

method available on this calculator model.

Step 1: Preparing the Calculator and Entering Data

The initial step involves clearing any previous calculations and entering the current data set into a

designated list within the TI-84 Calculator memory. This preparation is essential to ensure that the

subsequent calculations are based only on the intended sample and are not contaminated by

residual data from prior statistical operations.

To begin, press the Stat button, which accesses the primary statistical menus. Then, navigate to

the EDIT option (usually the first choice) and press Enter. If list L1 contains old data, scroll up to

highlight "L1", press Clear, and then press Enter to clear the list before inputting new values.

Carefully input the data values (2, 4, 4, 7, 8, 12, 14, 15, 19, 22) sequentially into list L1. Ensure

that you have exactly 10 entries corresponding to the sample size (n=10). Double-checking your

entry at this stage is vital, as a single transcription error can significantly skew the final variance

result, leading to unreliable conclusions about the data's dispersion.

Step 2: Calculating One-Variable Statistics
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Once all data points are accurately entered into L1, the next phase involves running the powerful

One-Variable Statistics function. This feature is designed to automatically compute dozens of

descriptive statistics simultaneously, including the required sample standard deviation (Sx).

To access this feature, press the Stat button again. This time, instead of selecting EDIT, scroll over

to the right using the arrow keys until the CALC menu is highlighted. This menu houses the

calculation functions for statistical analysis, differentiating it from the data input menu.

From the CALC menu, select option 1: 1-Var Stats. This initiates the calculation sequence for

single-variable data. This function is universally used for determining measures of central tendency

and dispersion for a single sample.

On newer TI-84 models, a setup screen will appear prompting for the input list (List: L1) and

frequency list (FreqList: blank or 1). Ensure that L1 is selected as the data source and that the

FreqList is either left blank or set to 1, indicating that each data point occurs only once. Scroll down

to highlight Calculate and press Enter to execute the computation.
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Step 3: Identifying the Sample Standard Deviation (Sx)

Upon execution, the calculator will display a comprehensive list of statistical outputs. Since the

sample variance (s²) is not displayed directly, we must locate the sample standard deviation,

which is labeled as Sx. The statistical screen provides several key metrics that are useful for data

analysis, including the mean, sum of x, sum of x squared, and both sample and population

standard deviations.

Carefully locate the value corresponding to Sx. This value represents the square root of the final

variance we are seeking. It is critical to differentiate between Sx (sample standard deviation) and

σx (population standard deviation), which the calculator also provides; always use Sx when

determining sample variance, as we are working with a sample set.

For our specific example data set, reviewing the output screen reveals that the calculated sample

standard deviation is Sx = 6.783149056. This number is the foundation for our final variance

calculation. Note that relying on the calculator's stored value minimizes precision loss compared to
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manually rounding this figure.

Step 4: Squaring the Standard Deviation to Obtain Variance

The final, crucial step involves taking the calculated sample standard deviation (Sx) and squaring

it to derive the sample variance (s²). The TI-84 offers an efficient method to retrieve statistical

results directly into the computation line, avoiding potential rounding errors associated with

manually typing the long decimal value.

To find the variance, first press the VARS button. This accesses the Variable menu, which stores

temporary values like statistical results and equation parameters. Next, navigate to the Statistics

menu by pressing the corresponding number (usually 5). This menu lists various statistical outputs

from the last run of the 1-Var Stats function.

In the new window that appears, locate and press 3 to select the Sample Standard Deviation,

which is represented by Sx. This action pastes the exact, high-precision value of Sx (6.783149056)

onto the calculation screen, ready for the next operation.
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To complete the process and obtain the sample variance, press the dedicated x² button, typically

located directly above the log buttons. This operation squares the selected value of Sx. Finally,

press Enter to execute the squaring operation and display the final result, which is the sample

variance.

Step 5: Final Result and Interpretation

The resulting value displayed on the screen is the final calculated sample variance for the given

data set. This value provides a powerful measure of the data's overall dispersion, measured in

squared units. The variance figure itself is often used in subsequent inferential statistical tests

rather than for direct interpretation.

For our sample (2, 4, 4, 7, 8, 12, 14, 15, 19, 22), the calculated sample variance turns out to be

46.0111 (when rounded to four decimal places). This figure indicates a relatively high degree of

spread among the data points. If the data were clustered tightly, this variance value would be much

closer to zero.
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Mastering this technique allows for rapid and precise analysis of data sets using the TI-84

Calculator, enabling quicker progression through complex statistical computations required in

fields ranging from quality control to academic research. Always remember that variance is

measured in squared units of the original data, which is why standard deviation (the square root of

variance) is often preferred for descriptive analysis.
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