
Scores On A Test Are Normally Distributed
With A Mean Of 63.2 And A Standard
Deviation Of 11.7. Find

Understanding Normal Distribution and Its Significance
in Test Scores

Scores on a test are normally distributed with a mean of 63.2 and a standard deviation of
11.7. Find how these statistics help us interpret student performance, determine percentiles, and
make informed decisions based on test data. In this article, we explore the concept of normal
distribution, how to analyze test scores within this framework, and practical applications for
educators, students, and statisticians.

What Is Normal Distribution?

Normal distribution, often called the bell curve, is a probability distribution that is symmetrical about
the mean. It describes how the values of a variable are distributed, where most observations cluster
around the central value, and fewer observations appear as you move farther from the mean.

Characteristics of Normal Distribution

- Symmetrical shape around the mean
- The mean, median, and mode are all equal
- Approximately 68% of data falls within one standard deviation of the mean
- About 95% of data falls within two standard deviations
- Nearly 99.7% of data lies within three standard deviations

Understanding these characteristics allows us to interpret test scores and predict the percentage of
students scoring within specific ranges.

Key Statistical Terms

Before diving into calculations, it’s essential to grasp the core concepts:

- Mean (μ): The average score, in this case, 63.2
- Standard Deviation (σ): Measures the spread or variability, here 11.7
- Z-Score: The number of standard deviations a data point is from the mean



Calculating Z-Score: The Foundation of Normal
Distribution Analysis

The Z-score standardizes individual scores, enabling comparison across different tests or populations.

Formula:

\[ Z = \frac{X - \mu}{\sigma} \]

Where:

- X is the raw score
- μ is the mean
- σ is the standard deviation

Example:

Suppose a student scored 75 on the test. To find how this score relates to the distribution:

\[ Z = \frac{75 - 63.2}{11.7} \approx \frac{11.8}{11.7} \approx 1.009 \]

This Z-score indicates the score is roughly 1 standard deviation above the mean.

Finding Percentiles and Probabilities

Using the Z-score, we can determine the percentage of students scoring below or above a specific
score.

Using Standard Normal Tables or Calculators

Standard normal distribution tables or online calculators provide the cumulative probability associated
with a Z-score.

Steps:

1. Calculate the Z-score for the raw score.
2. Find the corresponding probability from the Z-table.
3. Interpret the percentage accordingly.

Example:

Find the percentage of students scoring below 75 (Z ≈ 1.009):

- Z ≈ 1.009
- From the Z-table, P(Z < 1.009) ≈ 0.8438



Interpretation:

Approximately 84.38% of students scored below 75.

Practical Applications: What Can You Find? Now, Let’s
Explore Specific Scenarios

Given the mean (63.2) and standard deviation (11.7), we can answer various questions related to test
scores, such as:

- What percentage of students scored above or below a particular score?
- What is the cutoff score for the top 10% or bottom 15%?
- How to determine the score needed to be in a specific percentile?

1. Finding the Probability of Scoring Below a Certain Score

Suppose you want to know what percentage of students scored below 80.

Step 1: Calculate Z-score:

\[ Z = \frac{80 - 63.2}{11.7} \approx \frac{16.8}{11.7} \approx 1.4368 \]

Step 2: Find cumulative probability:

From Z-table, P(Z < 1.437) ≈ 0.9251

Result:

Approximately 92.51% of students scored below 80.

2. Determining the Score Corresponding to a Specific
Percentile

Suppose you want to find the score that marks the top 10% of students (90th percentile).

Step 1: Find Z-score for 90th percentile:

From Z-table, Z ≈ 1.28155

Step 2: Convert Z-score to raw score:

\[ X = Z \times \sigma + \mu \]

\[ X = 1.282 \times 11.7 + 63.2 \approx 15.0 + 63.2 = 78.2 \]



Result:

Scores of approximately 78.2 or higher place students in the top 10%.

3. Finding the Score for the Bottom 15%

Step 1: Find Z-score for 15th percentile:

From Z-table, Z ≈ -1.04

Step 2: Convert to raw score:

\[ X = -1.04 \times 11.7 + 63.2 \approx -12.2 + 63.2 = 51.0 \]

Result:

Scores below approximately 51.0 are in the bottom 15%.

Understanding Variability and Its Impact on Test
Scores

Standard deviation (11.7) indicates the spread of data around the mean (63.2). A larger standard
deviation means more variability, while a smaller one indicates scores are closely clustered.

Implications:

- With an SD of 11.7, most scores fall within a range of approximately 40 to 86 (mean ± 2 SDs).
- Educators can interpret the distribution to identify high and low performers.

Using Normal Distribution to Make Educational
Decisions

Normal distribution analysis assists in various decisions:

- Grading Curves: Establishing cut-offs for letter grades based on percentiles.
- Identifying Outliers: Scores significantly above or below the mean.
- Designing Interventions: Targeting students in the lower percentile ranges for additional support.
- Setting Realistic Expectations: Understanding what scores are typical or exceptional.



Limitations and Considerations

While the normal distribution provides valuable insights, it’s essential to recognize its limitations:

- Not all data follow a normal distribution perfectly.
- Skewed or bimodal distributions require different analysis methods.
- Outliers can distort the mean and standard deviation.
- Test scores can be affected by external factors unrelated to student ability.

Conclusion: Applying the Calculations to Real-World
Scenarios

By understanding how to compute Z-scores, percentiles, and raw scores based on the mean and
standard deviation, educators and students can better interpret test results. Whether determining the
top performers, identifying students who need help, or setting academic standards, the principles of
normal distribution serve as a vital tool in educational assessment and decision-making.

Remember, with a mean of 63.2 and a standard deviation of 11.7, you can answer numerous
questions about test score distributions. Use the formulas and methods outlined here to analyze your
data effectively and make informed educational choices.

In summary:

- Calculate Z-scores to standardize scores.
- Use Z-tables or calculators to find probabilities.
- Convert Z-scores to raw scores for specific percentiles.
- Understand the spread of scores through standard deviation.
- Apply these insights to improve educational outcomes.

---

Maximize your understanding of test score distributions and make data-driven decisions with
confidence.

Frequently Asked Questions

What percentage of students scored below 50 on the test?
First, calculate the z-score: z = (50 - 63.2) / 11.7 ≈ -1.11. Using standard normal tables, the area to
the left of z = -1.11 is approximately 0.1335. Therefore, about 13.35% of students scored below 50.

What score corresponds to the 90th percentile on this test?
The z-score for the 90th percentile is approximately 1.28. Using the formula: score = mean + z
standard deviation = 63.2 + 1.28 11.7 ≈ 63.2 + 14.98 ≈ 78.18. So, about 78.2 is the 90th percentile



score.

What is the probability that a randomly selected student
scored between 55 and 70?
Calculate z-scores: for 55, z ≈ (55 - 63.2)/11.7 ≈ -0.72; for 70, z ≈ (70 - 63.2)/11.7 ≈ 0.58. Using
standard normal tables, P(z < 0.58) ≈ 0.7190 and P(z < -0.72) ≈ 0.2358. The probability between 55
and 70 is 0.7190 - 0.2358 ≈ 0.4832 or 48.32%.

What is the minimum score a student must achieve to be in
the top 10%?
Find the z-score for the 90th percentile, which is approximately 1.28. Calculate score: 63.2 + 1.28
11.7 ≈ 78.18. Therefore, students scoring above approximately 78.2 are in the top 10%.

What is the score corresponding to one standard deviation
below the mean?
One standard deviation below the mean is: 63.2 - 11.7 = 51.5. So, a score of approximately 51.5 is
one standard deviation below the mean.

If a student scored 80, what is their z-score?
Calculate z = (80 - 63.2) / 11.7 ≈ 16.8 / 11.7 ≈ 1.44. The student's z-score is approximately 1.44.

What is the probability that a student's score is more than
70?
Calculate z for 70: z ≈ (70 - 63.2)/11.7 ≈ 0.58. Using standard normal tables, P(z > 0.58) ≈ 1 - 0.7190
≈ 0.2810 or 28.10%.

Additional Resources
Scores on a Test Are Normally Distributed With a Mean of 63.2 and a Standard Deviation of 11.7. Find

---

Introduction

In the realm of educational assessment and statistical analysis, understanding the distribution of test
scores is fundamental. When scores are normally distributed, they follow a bell-shaped curve, which
allows us to make precise predictions about student performance, identify outliers, and interpret data
meaningfully. In this article, we will delve into the scenario where test scores are normally distributed
with a mean (μ) of 63.2 and a standard deviation (σ) of 11.7, exploring how to interpret this data,
perform relevant calculations, and extract valuable insights.



---

Understanding Normal Distribution

The Significance of Normal Distribution

Normal distribution is arguably the most important probability distribution in statistics because of its
natural occurrence in countless phenomena, including test scores. When data is normally distributed,
most observations cluster around the central mean, with fewer observations appearing as we move
further away in either direction.

Characteristics of a normal distribution:

- Symmetry about the mean.
- The mean, median, and mode are all equal.
- About 68% of scores fall within one standard deviation of the mean.
- Approximately 95% fall within two standard deviations.
- Nearly 99.7% fall within three standard deviations.

These properties enable statisticians and educators to determine the likelihood of certain scores,
identify outliers, and set benchmarks.

---

The Scenario: Test Scores with Known Parameters

Given data:

- Mean (μ): 63.2
- Standard deviation (σ): 11.7

This information indicates that the test scores are centered around 63.2, with most scores expected
to be within a range around this value.

---

Key Objectives

When analyzing such data, common questions include:

- What proportion of students scored above or below a certain value?
- What is the probability that a student scored within a specific range?
- What percentage scored exceptionally high or low?
- What scores correspond to particular percentiles?

To answer these, statistical tools such as the z-score and the standard normal distribution table (z-
table) are employed.

---

Calculating Z-Scores: The Gateway to Probabilistic Analysis



What is a Z-Score?

A z-score indicates how many standard deviations a particular score is from the mean. It standardizes
scores for comparison across different distributions.

The formula:

\[
z = \frac{X - \mu}{\sigma}
\]

where:

- X is the score in question.
- μ is the mean.
- σ is the standard deviation.

Example: To find how a score of 75 compares:

\[
z = \frac{75 - 63.2}{11.7} \approx \frac{11.8}{11.7} \approx 1.01
\]

This means a score of 75 is approximately 1.01 standard deviations above the mean.

---

Practical Applications: Finding Specific Probabilities and Scores

1. Probability of a Score Less Than a Certain Value

Suppose we want to know: What percentage of students scored below 70?

Step 1: Calculate the z-score:

\[
z = \frac{70 - 63.2}{11.7} \approx 0.59
\]

Step 2: Use the z-table or calculator to find the cumulative probability associated with z = 0.59.

From standard normal distribution tables:

\[
P(Z < 0.59) \approx 0.7224
\]

Interpretation: Approximately 72.24% of students scored below 70.

---



2. Finding the Score Corresponding to a Given Percentile

Suppose we want to find the score that 90% of students scored below:

Step 1: Find the z-score corresponding to the 90th percentile.

From z-tables:

\[
z_{0.90} \approx 1.28
\]

Step 2: Convert z-score back to the raw score:

\[
X = z \times \sigma + \mu = 1.28 \times 11.7 + 63.2 \approx 15.0 + 63.2 = 78.2
\]

Result: About 78.2 is the score below which 90% of students scored.

---

3. Determining the Percentage of Students Scoring Within a Range

Suppose we are interested in students who scored between 55 and 70.

Step 1: Calculate z-scores:

\[
z_{55} = \frac{55 - 63.2}{11.7} \approx -0.72
\]
\[
z_{70} = \frac{70 - 63.2}{11.7} \approx 0.59
\]

Step 2: Find cumulative probabilities:

\[
P(Z < 0.59) \approx 0.7224
\]
\[
P(Z < -0.72) \approx 0.2360
\]

Step 3: Calculate the probability between these z-scores:

\[
P(55 < X < 70) = P(Z < 0.59) - P(Z < -0.72) \approx 0.7224 - 0.2360 = 0.4864
\]

Result: About 48.64% of students scored between 55 and 70.



---

Outlier Detection and Exceptional Performers

Using the properties of the normal distribution, we can identify outliers—scores that are significantly
higher or lower than typical.

Common criterion: Scores more than 2 standard deviations away from the mean are considered
outliers.

- Lower outlier threshold:

\[
X_{low} = \mu - 2\sigma = 63.2 - 2 \times 11.7 = 63.2 - 23.4 = 39.8
\]

- Higher outlier threshold:

\[
X_{high} = \mu + 2\sigma = 63.2 + 23.4 = 86.6
\]

Interpretation:

- Scores below 39.8 are unusually low.
- Scores above 86.6 are unusually high.

Using the z-scores for these thresholds:

\[
z_{low} = -2
\]
\[
z_{high} = 2
\]

From z-tables:

\[
P(Z < -2) \approx 0.0228
\]
\[
P(Z < 2) \approx 0.9772
\]

Conclusion: Approximately 2.28% of students scored below 39.8, and 2.28% scored above 86.6,
highlighting the distribution's tails.

---

Real-World Implications and Educational Strategies



Understanding the distribution of scores informs educators and policymakers about student
performance and helps tailor interventions:

- Identifying at-risk students: Scores below the lower outlier threshold signal students needing
additional support.
- Setting realistic benchmarks: Using percentile scores helps establish performance standards.
- Curriculum adjustments: Recognizing the spread of scores can influence teaching strategies to
target gaps in understanding.

---

Limitations and Considerations

While the normal distribution provides a powerful framework, some caveats include:

- Assumption of normality: Not all test score distributions are perfectly normal, especially with small
sample sizes or skewed data.
- Score ceiling and floor effects: Actual tests may have maximum or minimum scores affecting the
distribution shape.
- Context-specific factors: External influences like test difficulty, student demographics, and
instructional quality impact scores.

---

Conclusion

The analysis of test scores modeled by a normal distribution with a mean of 63.2 and a standard
deviation of 11.7 offers rich insights into student performance. By leveraging z-scores, probability
calculations, and percentile conversions, educators and statisticians can interpret data with precision,
identify outliers, and inform decision-making processes. Whether determining the percentage of
students scoring above a certain threshold or identifying scores corresponding to specific percentiles,
understanding the properties of the normal distribution proves invaluable in educational assessment
and beyond.

---

Summary of Key Points

- Normal distribution features symmetry, with most scores around the mean.
- Z-score calculations standardize scores for comparison.
- Probabilities can be obtained via z-tables or statistical software.
- Percentile ranks help interpret student standing.
- Outliers are scores more than 2 standard deviations from the mean.
- Practical applications include benchmarking, identifying at-risk students, and informing curriculum
design.

By mastering these concepts, stakeholders are better equipped to analyze and utilize test score data
effectively, ensuring informed decisions that enhance educational outcomes.
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