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Board of Trustees:
May 2026

Academic Term:
Fall 2026

Subject Code
MATH - Mathematics

Course Number:
1420

Title:
Elementary Probability and Statistics Il

Catalog Description:

Second of two-semester introductory sequence in probability and statistics. Intended for students majoring in liberal arts, business,
sciences, engineering, and education. Includes study of Chi- square distribution and F distribution and

their applications, inferences on variances and proportions, comparing two

means, categorical data, correlation, simple and multiple regression, analysis

of variance, nonparametric tests and use of statistical software packages.

Credit Hour(s):
3

Lecture Hour(s):
3

Lab Hour(s):

0

Other Hour(s):
0

Requisites

Prerequisite and Corequisite
MATH-1410 Elementary Probability and Statistics I, or departmental approval: equivalent coursework.

Outcomes
Course Outcome(s):
Perform hypothesis tests to evaluate claims about population means and proportions for one or two samples.

Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

Identify and verify test assumptions

Perform hypothesis tests using small and large samples

Perform hypothesis tests known and unknown population standard deviations
Identify independent or dependent samples for hypothesis tests

Determine the appropriate hypothesis test based upon a data set.

Use of P-values to carry out hypothesis tests

Find two sample interval estimates to make inferences about population parameters
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Course Outcome(s):
Apply Chi-square tests to solve problems

Objective(s):

1. Use the F test for testing two population variances

2. Use the Chi-square and F tables to carry out specific types of hypothesis tests

3. Use the Chi-square tests for population variance, Goodness-of-Fit & Test for Independence

Course Outcome(s):
Apply a single factor Analysis of Variance (ANOVA) to make inferences about means of several populations

Objective(s):

1. Use the F table to carry out an ANOVA analysis

2. ldentify an ANOVA model

3. Verify the ANOVA model assumptions

4. ldentify the completely randomized design and a treatment effect

5. Use multiple comparison tests to determine the significant differences between means

Course Outcome(s):
Build and Analyze Simple and Multiple Linear Regression models.

Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Build a Simple and Multiple Linear Regression models to determine the line of best fit and prediction
2. Identify and verify model assumptions

3. Make inferences about Beta parameters

4. Check the validity of models

5. Assess the strength of a model

Course Outcome(s):
Compute nonparametric statistics and apply hypothesis tests to solve problems violating parametric assumptions

Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Find various non-parametric statistics

2. Identify when to use non-parametric methods.

3. Perform hypothesis tests using non-parametric methods as appropriate.

Course Outcome(s):
Use a variety of technology, software packages and supplemental websites to solve probability & statistics problems.

Objective(s):

1. Use Graphing Calculators, Excel and Minitab to perform statistical analysis, construct charts & graphs to solve probability and
statistics problems

2. Use Supplemental Websites to solve a variety of probability and statistical problems
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Methods of Evaluation:

1
2
3
4
5

. Periodic exams.

. Quizzes.

. Homework.

. In class collaborative work.
. Comprehensive final exam.

Course Content Outline:

1

2

. Comparing two means
a. Equal variances

b. Unequal variances
c. Paired t-test

. Chi-square distribution and inferences on variances
a. Chi-square distribution

b. Interval estimation on population variance
c. Hypothesis testing on population variance

. Inferences on proportions
a. Estimating a proportion

b. Testing hypothesis on a proportion
c. Comparing two proportions

. The F distribution
a. Table of the F tribution

b. Comparing two variances

. Categorical data
a. Multi-nomial distribution

b. Goodness-of-fit-test
c. Testing for independence
d. Comparing proportions

. Inferences on Regression Models
a. Correlation coefficients

b. The linear regression models
c. Inferences on correlation and regression coefficients

. Analysis of variance
a. The model and notation

b. Treatment effects
c. Statistical inferences

. Non-parametric methods
a. One sample procedures

b. Two sample procedures
c. K-sample procedures

9. Use of technology, software packages and websites

a. Use graphing calculators and software packages for analysis

b. How to interpret results
c. Use of supplemental websites

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other

required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen

(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/

ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under

Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Review from Stats 1
Week 2 Introduction to Hypothesis Testing

Week 3 Hypothesis Testing on a Mean
Hypothesis Testing on a Proportion

Week 4 Comparing Two Means
Comparing Two Proportions

Week 5 Paired t-Test

Week 6 The Chi-Square Distribution
Goodness-of-Fit Test

Week 7 Testing for Independence & Homogeneity
Hypothesis Testing on a Variance

Week 8 MIDTERM

Week 9 The F Distribution and the F Ratio
One-Way Analysis of Variance (ANOVA)

Week 10  Treatment Effects
Comparing Two Variances

Week 11 Linear Equations
Scatter Plots

Week 12 Correlation Coefficients
Inferences on Correlation and Regression Coefficients

Week 13 Prediction & Outliers in Regression
Multiple Linear Regression

Week 14 Wilcoxon Rank Sum Test (Mann-Whitney U Test)
Wilcoxon Signed-Rank Test

Week 15 The Kruskal-Wallis Test
The Spearman Rank Correlation Coefficient

Week 16 FINAL EXAM

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Readings may be selected from the following supplemental materials:

+ Textbooks:
* Bluman, Allen. Elementary Statistics.

+ Sullivan Ill, Michael. Statistics.
« Warren, Carolyn; Denley, Kimberly; Atchley, Emily. Beginning Statistics.
+ Illowsky, Barbara; Dean, Susan. Introductory Statistics.

« Digital Learning Platforms (such as Pearson MyLab & Mastering, Cengage WebAssign, McGraw Hill ALEKS, Hawkes Learning
System, etc.)

+ Open Source Textbooks & Tools (such as OpenStax, MyOpenMath, Carnegie Math Pathways, Ximera, Desmos, etc.)
+ Online Videos & Tutorials (from sources such as Khan Academy, TED-Ed, Purplemath, MathTV, World of Math, etc.)
+ Math & Statistics Software (such as Desmos, Maple, Mathematica, StatCrunch, Minitab, Excel, R, SPSS, etc.)

+ Data Sets & Statistics (from sources such as the US Government’s Open Data, US Census Bureau, Kaggle, Statista, Pew Research
Center, etc.)

+ News Sources (such as AP News, Reuters, BBC, New York Times, Wall Street Journal, CNN, MSNBC, Fox News, Plain Dealer, etc.)

« Journal Articles (from scientific, peer-reviewed journal sources such as Science, Nature, etc.; and from math/educational
organizations such as AMATYC, AMS, MAA, etc.)


https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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+ Informational Websites (for real-life applications of math/statistics, such as regional transit websites, lottery websites, real estate
websites, financial websites, playing cards websites, etc.)

Resources for the Instructor
Allen Bluman. Elementary Statistics. 11th edition. McGraw Hill, 2023.

Michael Sullivan IIl. Statistics, Informed Decisions Using Data. 7th edition. Prentice Hall, 2024.

Carolyn Warren, Kimberly Denley, Emily Atchley. Beginning Statistics. 3rd edition. Hawkes Learning, 2018.

Barbara Illowsky & Susan Dean. Introductory Statistics. 2nd . OpenStax, 2023.

Additional Resources for the Instructor
1. Various statistical software Packages.
2. Publisher websites.
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