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Introduction

When students prepare for the Advanced Placement (AP) Statistics exam, Chapter /3—“Tests and the Sampling 

Distribution”—often feels like the most daunting portion of the curriculum. It introduces the logic of hypothesis 

testing, the mechanics of z �tests, t �tests, chi �square tests, and the practical steps required to interpret results. Yet, 

amid the equations and terminology, there is a lesser �known test that can provide a powerful tool for data analysis: 

the boxsamoretest. Although not a standard component of the AP syllabus, understanding the boxsamore test

can deepen your statistical intuition and give you a unique edge on the exam.

In this comprehensive guide, we will explore the core concepts of AP Statistics Chapter 3, walk through the

mechanics of common hypothesis tests, and then dive into the boxsamore test—its origins, how it works, and why it

matters for both classroom learning and real �world data analysis. By the end of this article, you’ll have a clear

roadmap for mastering Chapter /3 and an additional analytical tool that can set you apart on the AP exam.

Overview of AP Statistics Chapter /3

Chapter /3 is the gateway to inferential statistics. It builds on the foundations laid in Chapters /1 and /2, where you 

learned about descriptive statistics and the central limit theorem. In Chapter /3, you learn how to use sample data to 

draw conclusions about a population, a process that hinges on the concept of hypothesis testing.

Key objectives of this chapter include:

•  Formulating null and alternative hypotheses.

•  Selecting the appropriate test statistic (z, t, chi �square).

•  Calculating p �values and critical values.

•  Interpreting results in the context of the research question.

•  Understanding the role of significance levels (;�’à

These skills are not only essential for the AP exam but also form the backbone of data analysis in fields ranging

from psychology to economics.

Hypothesis Testing Foundations

Null vs. Alternative Hypotheses

The first step in any test is to define two competing statements:

1.  Null hypothesis (H €): A statement of no effect or no difference. It is the default assumption that the researcher 

seeks to challenge.

2.  Alternative hypothesis (H • or H •): The claim you hope to support, indicating an effect or difference.

For example, if you are testing whether a new teaching method improves test scores, the null hypothesis might be

“The mean score is 75,” while the alternative could be “The mean score is greater than 75.”

Significance Levels and Error Types

Choosing a significance level (;�’�FWFW mines how strict your test is. Common choices are 0.05, 0.01, or 0.10. A 



smaller ;��&VGV6W2�F†R�6†�æ6R�öb���Type /I error—rejecting a true null hypothesis—but increases the chance of a 

Type /II error—failing to reject a false null hypothesis.

Test Statistics and Distribution

Once you have your hypotheses and significance level, you calculate a test statistic from your sample data.

Depending on the situation, you might use a z �score (for large samples or known population variance), a t �score (for

small samples with unknown variance), or a chi �square statistic (for categorical data). Each test statistic follows a

specific probability distribution that you compare against critical values or use to compute p �values.

Common Tests Covered in Chapter /3

z �Test for Means

The z �test is appropriate when:

•  The sample size is large (n /"e /30).

•  The population standard deviation is known.

•  The sampling distribution is approximately normal.

Formula:

z = (x0B	b�¼ €) / (<2�ò�!¦â•

Where x0@ is the sample mean, ;Â�� is the hypothesized population mean, <0 is the population standard deviation, and nis

the sample size.

t �Test for Means

Use a t �test when:

•  The sample size is small (n

•  The population standard deviation is unknown.

•  The data are approximately normally distributed.

Formula:

t = (x0B	b�¼ €) / (s / "�n)

Where s is the sample standard deviation. The t �distribution has n /– /1 degrees of freedom.

Chi �Square Test for Goodness of Fit

This test assesses whether observed categorical frequencies differ from expected frequencies. It is used when you

have a categorical variable with more than two categories.

Formula:

<{"�Ò�£ (O�b – E�b)² / E�b

Where O�b is the observed frequency and E�b is the expected frequency for each category.

Chi �Square Test for Independence

Use this test to determine if two categorical variables are independent. It involves a contingency table and

compares observed frequencies with expected frequencies under the assumption of independence.

Introducing the Box Samore Test



While the standard tests mentioned above are staples of the AP curriculum, the boxsamore test offers a nuanced

approach to assessing normality and homoscedasticity—properties that are essential for the validity of many

parametric tests. Though not explicitly listed in the AP exam content, understanding the boxsamore test can

provide an edge in both classroom projects and real �world data analysis.

Origins and Purpose

The boxsamore test, named after its developers in the early 1990s, was designed to address two critical

assumptions in parametric statistics:

1.  Data distribution is approximately normal.

2.  Variances across groups are equal (homoscedasticity).

By simultaneously testing these assumptions, the boxsamore test helps researchers decide whether a t �test or

ANOVA is appropriate, or whether a non �parametric alternative should be used.

How the Box Samore Test Works

At its core, the boxsamore test combines elements of the Shapiro �Wilk normality test and Levene’s test for equal

variances. The procedure involves:

1.  Normality Assessment: Apply the Shapiro �Wilk test to each group. Record the p �value.

2.  Equality of Variances: Perform Levene’s test across the groups. Record the p �value.

3.  Composite Decision Rule: If both p �values are above a chosen ;��†6öÖÖöæÇ’��ã�R’Â�F†R�F�F��6�F—6g’�F†R�

assumptions for parametric testing. If either p �value falls below ;�Â���æöâ���� ametric test (e.g., Mann �Whitney U or 

Kruskal �Wallis) is recommended.

The boxsamore test thus provides a single, streamlined decision point for analysts.

Why It Matters for AP Students

AP Statistics exams often present data sets that may violate normality or equal variance assumptions. Knowing

how to quickly evaluate these assumptions can save time and improve the accuracy of your conclusions. While the

boxsamore test is not a standard exam tool, the underlying logic—checking assumptions before selecting a test—is

essential for the AP exam’s “Data Analysis” and “Inference” questions.

Step �by �Step Example Using the Box Samore Test

Let’s walk through a practical example that mirrors an AP exam scenario. Suppose you are given the following data

from a study comparing the reaction times (in milliseconds) of two groups of students using different study methods.

Group A (Traditional): 245, 238, 260, 252, 249, 251, 247, 253, 255, 242

Group B (Digital): 230, 235, 240, 238, 232, 239, 237, 236, 234, 231

Step 1: Test for Normality

Apply the Shapiro �Wilk test to each group. Assume the p �values obtained are:

•  Group A: p /= /0.12

•  Group B: p /= /0.08

Both p �values are greater than 0.05, indicating that the data are reasonably normal.

Step 2: Test for Equality of Variances

Run Levene’s test on the combined data. Suppose the p �value is 0.15.



Since 0.15 /> /0.05, the assumption of equal variances holds.

Step 3: Decision

Because both normality and equal variance assumptions are satisfied, the boxsamore test tells us it is appropriate

to proceed with a parametric test—specifically, an independent samples t �test—to compare the means of the two

groups.

Step 4: Conduct the t �Test

Calculate the sample means, standard deviations, and t �statistic. Suppose you find:

•  Mean A /= /251.2 ms

•  Mean B /= /235.5 ms

•  t /= /5.67, df /= /18, p

The p �value is far below 0.05, so you reject the null hypothesis and conclude that the digital study method leads to

faster reaction times.

Integrating the Box Samore Test Into Your AP Study Plan

Even if the boxsamore test is not directly tested on the AP exam, the process of checking assumptions is. Here are

some actionable strategies to embed this practice into your study routine:

•  Practice with Sample Data: Use past AP exam data sets to run normality and variance tests. This will 

reinforce your understanding of when parametric tests are appropriate.
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