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Course Overview

Statistical Literacy
In this course, you will study the fundamentals of statistical data analysis for individual and community health. Throughout the course, you will build your
literacy in statics by studying basic statistical concepts and approaches, and how they are applied in public health. You will also develop and demonstrate
an awareness of statistical software tools used for analysis and explore the basic statistical methods used in public health to determine policy and
practice.

One of the first assignments in this course is the creation of a Personal Glossary of Statistical Terms. This glossary will come in handy in subsequent
assignments and courses in your academic career at Capella University (such as epidemiology) as it can be used as a personalized study tool that you
tailor to your own learning styles and needs.

Statistical Software
In this course, you will learn to perform, read, and interpret common outputs generated from statistical applications. There are many different software
applications used to analyze data, from spreadsheets to specialized software programs.

Capella University has provided you with access to SPSS software. You will have the opportunity to familiarize yourself with how data can be analyzed
using this statistical software package, but this is not a course designed to teach you how to use the software. Your use of SPSS will remain at an
introductory level throughout the course.

In many of the units, you will find studies designed to give you the opportunities to use the software and the output the software generates to better
understand the statistical analyses you are learning. You will not be tested on software skills. Instead, you will be assessed on your ability to utilize
the output that statistical software generates.

Course Competencies

To successfully complete this course, you will be expected to:

Course Prerequisites

There are no prerequisites for this course. 

Identify data and the other types of information necessary for assessing the well-being of a community.1

Critically assess the source and quality of health information data, as related to community health.2

Explain how a statistical test is applied to testing a hypothesis.3

Interpret the results of a statistical analysis.4

Communicate in a manner that is scholarly, professional, and respectful of the diversity, dignity, and integrity of others
and is consistent with health care professionals.
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Syllabus  Course Materials

Required

The materials listed below are required to complete the learning activities in this course.

Integrated Materials

Many of your required books are available via the VitalSource Bookshelf link in the courseroom, located in your Course Tools. Registered learners in a
Resource Kit program can access these materials using the courseroom link on the Friday before the course start date. Some materials are available
only in hard-copy format or by using an access code. For these materials, you will receive an email with further instructions for access. Visit the Course
Materials page on Campus for more information.

Book

DeShea, L., & Toothaker, L. E. (2015). Introductory statistics for the health sciences. Boca Raton, FL: CRC Press. ISBN: 9781466565333.

Software

Capella University requires learners to meet certain minimum computer requirements. Please note that some software required for a course may
exceed these minimum requirements.

The following software is required to complete learning activities in this course. Refer to the Statistical Software page for general information on
SPSS software, including the most recent version made available to Capella learners.

IBM SPSS Statistics Standard or Premium GradPack, version 24 or higher, for PC or Mac. Capella University arranges access to the more robust
IBM SPSS Statistics Premium GradPack.

External Resource



Unit 1  The Adventure Begins

Please note that URLs change frequently. While the URLs were current when this course was designed, some may no longer be valid. If you cannot
access a specific link, contact your instructor for an alternative URL. Permissions for the following links have been either granted or deemed appropriate
for educational use at the time of course publication.

• Rocchi, M. (2014). Tutorial: Introduction to SPSS [Video]. | Transcript Retrieved from https://www.youtube.com/watch?v=SL2bZXfWQls

Suggested

The following materials are recommended to provide you with a better understanding of the topics in this course. These materials are not required to
complete the course, but they are aligned to course activities and assessments and are highly recommended for your use.

Optional

The following optional materials are offered to provide you with a better understanding of the topics in this course. These materials are not required to
complete the course.

External Resource

Please note that URLs change frequently. While the URLs were current when this course was designed, some may no longer be valid. If you cannot
access a specific link, contact your instructor for an alternative URL. Permissions for the following links have been either granted or deemed appropriate
for educational use at the time of course publication.

• Motulsky, H. (2016). Essential biostatistics: A nonmathematical approach. New York, NY: Oxford University Press.

Introduction

"Biostatistics is the discipline concerned with how we ought to make decisions when analyzing biomedical data. It is the evolving discipline concerned
with formulating explicit rules to compensate both for the fallibility of human intuition in general and for biases in study design in particular." —V. W.
Berger and J. R. Matthews (2006)

For many learners, a course in biostatistics can seem a bit daunting. This course is designed to help make statistics understandable by relating key
concepts to the real world.

The Adventure Begins
Anxiety, cynicism, fear, and contempt are common attitudes associated with statistics. Benjamin Disraeli, a British politician of the 19th century, provided
an often repeated quotation about statistics that reflects those attitudes, “There are three kinds of lies: lies, damned lies, and statistics.” Statistics are
often misquoted or taken out of context, and presented to the public every day.

The public needs statistical literacy to avoid the misrepresentations that surround us. We also need to understand the specifics of the language of
statistics. There are many terms that you will encounter that have no resemblance to words as you use them in normal conversation. Other words have a
similar but more precise meaning in statistics.

Two Types of Statistics
There are two types of statistics:

• Descriptive.
• Inferential.

The descriptive statistics branch is focused on keeping orderly records. Health Department data, such as the recording of births, deaths, and illnesses
are examples of descriptive statistics. Sports statistics is another example of this branch of statistics. Descriptive statistics involves tabulating, describing,
and depicting sets of data.

Inferential statistics is the second branch of statics. It is based on probability and estimates of the characteristics of a total group (population) based on a
smaller set (sample) of observations.



u01s1 - Studies

Creating and Developing Hypotheses
Descriptive statistics often lead to hypotheses tested by inferential statistics. In other words, information exists all around you. It is possible to gather all
sorts of information and to make assumptions about what all that information might be telling you. Statistics can help you determine if your assumptions
are correct or not, ultimately leading toward actions that in turn can help lead to positive outcomes.

Learning How to Learn Statistics
This week, your goal is to begin to familiarize yourself with the language, tools, goals, and benefits that statistics play in everyday life.

Learning how to learn statistics will be driven by your own learning style and the resources you turn to and build as study aids. Some people learn from
texts and others need to see videos, while others need a combination of both. In addition to the resources provided in the units, you will be required to go
outside of the courseroom and find other sources so that later on, when the need arises, you will have built up experience and familiarity with what is
available to you outside of the courseroom.

The Internet is filled with resources and data related to biostatistics. As in other courses, you will use data from national and local public health
databases, such as the CDC or a local public health department, to complete discussion and assignment activities.

Your exploration of resources on the Internet, coupled with readings in the text, discussions, and feedback from peers will be the keys to your success.

APA Style Resource
Capella uses the Publication Manual of the American Psychological Association (commonly referred to as the APA Manual) as its style guide for
scholarly writing. Using a single publication manual ensures a consistent style across degrees, programs, and schools, and APA style is well respected
and widely used in scholarly works and academic publications.

Capella provides a thorough selection of online resources to help you understand APA style and use it effectively. Please visit Capella’s APA Module for
more information.

Reference

Berger, V. W., & Matthews, J. R. (2006). What does biostatistics mean to us?Mens Sana Monographs, 4(1), 89–103. Retrieved from
http://doi.org/10.4103/0973-1229.27608

Course Resources

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 1, "The Frontier Between Knowledge and Ignorance," pages 1–30.

SPSS Studies
Complete the following:

• Visit the Quantitative Skills Center so you are familiar with the resources available to you.
• View Rocchi, M. (2014, August 14). Tutorial: Introduction to SPSS [Video] | Transcript. YouTube.com. Retrieved from

https://www.youtube.com/watch?v=SL2bZXfWQls

Assignment Research 
Prepare the following to complete the first discussion in this unit:

• Causes of mortality in your county: You will need to perform an online search to find data on the causes of mortality in your own county of
residence, which is usually published in an annual report from the Health Department.

APA Module



u01s2 - SPSS Procurement and Preparedness

u01s3 - Getting Started With SPSS and Other Support Resources

Library Resources
• Public Health Undergraduate Library Research Guide.

Optional Quantitative Skills Resources
• Understanding Statistics.
• Quantitative Skills Center Help Desk.
• Quantitative Skills Labs.

u01s1 - Learning Components

• Develop statistical literacy.
• Understand how to categorize data.

In this course, you will be using SPSS software. Refer to the Course Materials in the Syllabus and the Statistical Software page on Campus for further
information, including expectations for initial procurement as a Capella learner.

Make sure that your SPSS software is downloaded and installed with fully activated licensing on your computer and running properly within your
operating system (PC or Mac). If you need help with these steps, refer to the SPSS Installation Helper.

u01s2 - Learning Components

• Practice working in statistical software.
• Become familiar with statistical software.

SPSS Resources
For support in downloading and getting started with SPSS, or if you need assistance in understanding a concept in this course, consult Academic Skills,
the Quantitative Skills Center, and the Quantitative Skills Help Desk:

• Look over the Quantitative Skills Center and review the list of Skills Labs for topics of interest.
◦ If you have not installed SPSS yet, view an IBM SPSS Download and Installation lab. If the timing works out, attend a live webinar; if not,

recorded sessions are available. There are sessions for PC and MAC users.

• In addition, the Statistical Software page provides information on SPSS, including an SPSS FAQ.
• Visit the Quantitative Skills Help Desk and review the Message Boards for frequently asked questions about SPSS.

In addition, the Understanding Statistics page has a variety of resources to aid you in your journey. Take time to review these resources now, and utilize
them throughout the course as needed.

Required SPSS Sample Files

As part of the SPSS installation, these sample files and others are stored on your computer. The files can be found in the IBM/SPSS/26/Samples folder
created during installation. You will be using the following sample files; copy them to a more accessible folder on your computer hard drive:

• diabetes_costs.sav.
• diet_study.sav.
• pain_medications.sav.
• stroke_invalid.sav.
• stroke_clean.sav.

Multimedia
For further help with SPSS, once it is installed, review the following video:



u01d1 - Statistics in Your Life

u01d2 - Personal Glossary

• Rocchi, M. (2014, Aug. 13). Tutorial: Introduction to SPSS | Transcript. YouTube.com. Retrieved from https://www.youtube.com/watch?
v=SL2bZXfWQls

Statistics are a tool used in science, business, politics, education, and sports. You are exposed to statistics every day. For example, when you look at a
weather report to decide if you need to take an umbrella the next day, statistics are used by the meteorologist to determine how likely it is to rain.

Preparation for Discussion
The second part of this discussion asks you to locate information from reports found online through local health departments. Refer to the Public Health
Undergraduate Library Research Guide, listed in Resources, to assist you in your search.

Instructions
Keeping in mind that statistics are used to reduce data, discuss the following:

• Describe three ways that statistics are present in your life (excluding weather).
◦ Where do you see statistics in your day to day life?
◦ Who cares? Who publishes the statistics and who reads about what was written?
◦ What is the "so what"—why does knowing the "stats" make the information useful or important, or not useful or important?

• Refer to the annual report from the health department in your county on the causes of mortality. Share what you find for your county. Find the 10
leading causes of death in your county.

◦ Is the leading cause of death what you expected?
◦ If not, what did you expect, and was what you expected even on the list?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include one academic reference in your reply, citing it by using APA

style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u01d1 - Learning Components

• Find examples of how statistics are used in the real world.
• Practice academic writing skills in discussions

Statistical Literacy
We use statistical terms in many ways, sometimes in amusing ways. For example, "We are normal and everyone else is skewed." (Take a moment to
read the definition of these two common statistical terms to better understand why a statistician finds this amusing.)

APA Module

Public Health Undergraduate Library Research Guide



Unit 2  Descriptive Statistics

In this discussion, you will begin building a personal glossary of common terms used in biostatistics. Your personal glossary of statistical terms is
designed to be a tool that can be used as a personal reference sheet in subsequent assignments. Format your document in Microsoft Word, separately
from this discussion.

The two things to focus on in this discussion are the act of creating sentences that use the term as it relates to something in the real world (imagine you
are explaining this term to someone who does not know statistics) and making up a couple of creative ways to remember the definition of a particularly
challenging term.

Instructions for Discussion
Step 1: Look up the definition of the following terms, and then use the term in a sentence that clarifies the meaning of the term.

• Parameter.
• Statistic.
• Nominal.
• Ordinal.
• Interval.
• Ratio.
• Dependent.
• Independent.
• Mean.
• Error.

Step 2: Pick one or two terms in the list and offer a tip that would help you (or someone else) to remember it.

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u01d2 - Learning Components

• Develop statistical literacy.
• Find creative ways to learn statistical terms.

Introduction

In this unit, you will learn how to describe and validate a data set.

Understanding Data
Statistics are a way to summarize and understand data that occur in your life. When you are shopping for food at the supermarket, you are more
concerned with the total of your bill, but if you were more interested in understanding the bill and how it looks over time, you can turn to statistics. The
easiest way to start looking at cost is to collect data by looking at your grocery costs over a certain time period. So, from your shopping trips, you can
compile a list of the items and the cost. Keep the list simple and put items in a few categories such as meat, poultry, fish, eggs, dairy, vegetables, fruit,
treats, staples (flour, sugar, and so on). Put each food category as a row of data and the columns as each of ten shopping visits. The amount spent will fill
each cell.

APA Module



u02s1 - Studies

u02s2 - SPSS Exercise - Frequencies and Explore Modules

Levels of Data
So far, we have discussed data and two of the different levels of data. The following levels of data are arranged in hierarchical order:

• Nominal: The classification of the grocery items is the nominal level of data because the items only fit into one category.
• Ordinal: If you added a qualifier to the price of items (for example, very low, low, high, and very high), you would have ordinal data. Ordinal data

occurs where the meaning is more or less, but the difference between levels is not known.
• Interval: With interval data, the scale is known. There is equal spacing between the units.
• Ratio: The cost in dollar and cents is an example of ratio-level data that can be in any range of values. For example, in dollars it is possible to have

no money or an item can be free. Ratio scale has a zero, which means there is nothing there.

Getting Familiar with SPSS
In Unit 1, you installed SPSS on your computer. The activities in this unit involve diving into the software, so you can become familiar with how data can
be analyzed and how some basic reports are run. The discussions will follow up on your learning activities with lessons learned and by generating ideas
on how to ensure that you understand the foundational concepts used in statistics.

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 2, "Describing Distributions with Statistics: Middle, Spread, and Skewness," pages 33–49.
• Chapter 3, "Exploring Data Visually," pages 51–64 and pages 67–75 (starting with box plots).

SPSS Exercises
Career skill: Over the years, your ability to search and sort through online resources related to statistics will serve you in many ways.

• Search for videos, on YouTube.com or another website, that demonstrate how to run Frequencies and Explore modules in SPSS. Note: Restrict
your search to SPSS version 24 or higher. The video posting date should be within the last three years.

Resources
In preparation for discussion, you are first required to complete the SPSS Practice Exercises. The following document, listed in Resources, contains
important background information along with specific instructions.

• SPSS Modules - Frequencies and Explore.

Course Resources

u02s1 - Learning Components

• Develop statistical literacy.
• Learn to use descriptive statistics.
• Locate credible resources that are useful in learning statistics.

SPSS Practice Exercises
You must complete all three SPSS activities in this study in preparation for the discussions in this unit.

It is time to play with data sets. You are encouraged to jump into SPSS and familiarize yourself with some of the basic functions of statistical software.

SPSS Modules - Frequencies and Explore [DOC]



u02d1 - Running Frequencies in SPSS

You will be launching SPSS and getting familiar with the tool, using a file that was downloaded to your computer and saved in the SPSS folder when you
installed SPSS in Unit 1.

There are three activities to complete in this study:

1. Identifying data levels. Data sets may have many different levels of data. The skill you will practice is learning to quickly look through labels in a
data view and know immediately what type of data level you are looking at.

2. Running Frequencies in SPSS. Frequencies are run on all levels of variables. Running Frequencies helps you to identify problems with missing or
out of range values for your variables. Frequencies will provide you with tables and pie charts to help you analyze the data.

3. Running the Explore module. The Explore module is run on the scale (interval or ratio) level data and the ordinal level data. It presents all the
information you need to make decisions about ordinal and above level data (for example, 95% CI of the mean). Because of the way Explore works, it
is less helpful with nominal data.

Activity 1 - Practice Identifying Data Levels

Launch SPSS to begin this activity. Use this data set, located in your SPSS folder on your computer:

• stroke_invalid.sav

In the data view, locate the column titled Label and identify the data level of each variable in that column.

• Instead of typing this in your computer, put pen to paper and rewrite the list of variables found in the data view.
• Jot down the data level after each variable (nominal, ordinal, interval, or ratio).

◦ You will only be asked to do this once. But seriously, if you want this skill to sink in, research supports that the "pen is mightier than the
keyboard" (Mueller & Oppenheimer, 2014).

Activity 2 and Activity 3 

Download and read the SPSS Modules - Frequencies and Explore document, listed in Resources, for specific instructions on how to complete the
following activities:

• Activity 2 - Running Frequencies in SPSS.
• Activity 3 - Running Explore Module.

Reference

Mueller, P. A., & Oppenheimer, D. M. (2014). The pen is mightier than the keyboard: Advantages of longhand over laptop note taking. Psychological
Science, 25(6), 1159.

Course Resources

This is a two-part post. The first part is based on your study activity, "Running Frequencies in SPSS," performed in the studies in this unit. The second
part asks you to impart a bit of wisdom to an imaginary student you may (hypothetically) tutor someday.

Data Description and Data Validation 
Review the results of your Frequency or Explore (tables and charts) study activity and discuss what you have seen in the numbers. Touch on the
following:

• What did you see in frequencies for categorical and ordinal data?
• What was used for the scale data in this data set?
• What were the measures of central tendency, quartiles, interquartile range, standard deviation, minimum, maximum, skewness, and kurtosis?

Lessons Learned Scenario
Imagine that you were going to tutor a high school student on how to run Frequencies in SPSS. Reflect on your first experience using SPSS:

SPSS Modules - Frequencies and Explore [DOC]



u02a1 - Personal Glossary of Statistical Terms

• What flowed easily for you, and what was confusing or could possibly be confusing to someone else?
• What is important for a new student to remember about the process or interpretation of running Frequencies?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u02d1 - Learning Components

• View examples of SPSS interpretations.
• Practice working in statistical software.
• Develop statistical literacy.

Your Personal Glossary of Statistical Terms is designed to be a tool that can be used as a personal reference sheet in subsequent assignments. Format
your document in Microsoft Word.

In your personal glossary, define the terms listed below. In addition to the definition of the term, you must include the following:

• Identify 2–3 statistical terms that could be challenging for the general public to understand. Provide a tip on how someone unfamiliar with statistics
might be able to better understand the term.

• Use an image to help clarify the meaning of at least one statistical term.
• Identify where you found the definition of the term, and apply current APA style and format when citing your source.

Define the following terms:

• Mode.
• Median.
• Mean.
• Range.
• Minimum.
• Maximum.
• Quartiles.
• Quartile range.
• Variance.
• Standard deviation.
• Standard error.
• Confidence interval.
• Skewness.
• Kurtosis.

Additional Requirements
• Page count: 2–3 double-spaced pages, not including cover or reference page. This is a working document that will follow you through the course.
• Font and font size: Times New Roman, 12 point.
• APA formatting: Resources and citations are formatted according to current APA style and format.

Course Resources

APA Module



Unit 3  Distributions and Intervals

u03s1 - Studies

Introduction

Distributions
Distributions and intervals are important concepts in understanding your data. There are different distributions that data can assume. When you have
nominal data that has only two categories (such as on or off), your data will have a binomial distribution.

If you have data that has more categories or represents discreet counts (such as number of children in a family), then you have a Poisson distribution.
However, the normal distribution is what you will encounter and use most often in statistics.

In this unit, you will discuss how the normal distribution relates to the mean, median, and mode, and to standard deviation.

Intervals
In statistics, you are attempting to learn about a population. In research, a population is defined as all of the individuals that make up what you are
interested in studying. So, if you are interested in studying people with Type 2 diabetes, you will have a very large population.

Intervals, or more specifically confidence intervals (CI), are used to help you determine how precisely you made an estimate. CI can be determined for
many measures, such as probability, odds ratio, and the mean. This unit focuses on the CI of the mean.

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 7, "Sampling Distributions and Estimation," pages 157–187.
• Chapter 8, "Hypothesis Testing and Interval Estimation," pages 189–235.

Download and read this file, listed in Resources:

• Distributions and Intervals [DOC].

Assignment Resources
The following documents, listed in Resources, are required to complete the assignment in this unit:

• Data Description [DOC].
• Unit 3 SPSS Output [PDF].
• Annotated Output for Distributions and Intervals [DOCX], which describes the SPSS outputs in more detail.
• SPSS Data Validation Template [DOC].
• Data Validation Example [DOC], with examples of the types of data you must enter into the SPSS Data Validation template.

Optional Resources
• Glossary of Statistical Terms: Continue adding new terms to your personal glossary. Some career and course advice: Statistics is much like

learning a new language. Dictionaries come in handy during an initial learning phase. Reading is never enough to wire a new language into your
brain. Fluency is all about application. The effort of recording new terminology in every week of this course will move you from being a beginner
toward gaining fluency in this new language.

Course Resources

APA Module

Unit 3 SPSS Output [PDF]



u03s2 - SPSS Exercise - Calculating and Interpreting Results

u03s1 - Learning Components

• Learn to identify issues in statistical data.
• View examples of SPSS interpretations.
• Learn to use descriptive statistics.

Complete this exercise before beginning this unit's assignment.

SPSS Exercise Overview
This SPSS exercise gives you the opportunity to see how tools are used to analyze descriptives. In your first assignment, you will need to be able
describe an output from an SPSS report.

Instructions for the SPSS Exercise
Use the file diabetic_costs.sav.

Run the following analysis:

• In the Menu bar, click Analyze.
• Find Descriptives.
• Under Descriptives, add:

◦ Age, Glycated hemoglobin, Household income, and Treatment costs to variables.

• Select Options and check Mean, S.E. Mean. Then continue.
• Check Save standardized values as variables.
• Click OK.

Practice Calculating and Interpreting Results
A best practice to ensure you understand how to calculate is to break out pen or pencil and paper and write it down. Hint: Use your smart phone or
computer calculator. The horizontal mode might even turn into a scientific calculator... test it out.

• Using the results of your SPSS analysis and the new standardized (z) values added to your data table, calculate the 95% confidence interval (CI)
for Age and Glycated hemoglobin.

◦ You can find the formula and procedure of doing these calculations on pages 180–185 of your text. Note: The SE is in the SPSS output.

• Using your analysis of the diabetic costs, what is the probability of having a patient with a glycated hemoglobin greater than 9.18?
• Calculate the 95% confidence interval of the mean for household income.

◦ What does this probability tell you about your patients?
◦ What does the 95% CI tell out about the mean household income?

Course Resources

u03s2 - Learning Components

• Practice working in statistical software.

Distributions and Intervals [DOC]

Annotated Output for Distributions and Intervals [DOCX]

Data Validation Example [DOC]

Data Description [DOC]

SPSS Data Validation Template [DOC]

Annotated Output for Distributions and Intervals [DOCX]



u03a1 - Descriptive Statistics and Data Validation

• Practice summarizing statistical analyses.

Assignment Overview
Imagine a scenario in which you are applying to become part of the center for research in your organization. Part of the application process is a series of
tests that assess your ability to interpret various statistical analyses. A process that is done as a matter of habit by all statisticians is known as data
validation. The research center wants to see you demonstrate data validation in writing.

The first test you are given contains descriptive analyses that you are instructed to read and interpret. You are given an example of the type of
information you will be looking for, and then you are given the SPSS output data to interpret.

Preparation for the Assignment
The following files, listed in Resources, are needed to complete this assignment:

• Data Description [DOC].
• Unit 3 SPSS Output [PDF].
• Data Validation Template [DOC].

You may also want to take a look at the Data Validation Example document to better understand how your assignment should look. Note: This document
is ONLY an exemplar. Your answers will be different.

Instructions for the Assignment
Complete the Data Validation Template, listed in Resources, by filling in the information listed below. Note: You will need to perform a small number of
calculations with the data presented in order to complete this assignment.

• The information needed for your Data Validation is contained in the Data Description [DOC] document.
• The data you will validate is contained in the Unit 3 SPSS Output [PDF] document.

All of the following information must be entered into the Data Validation Template:

• Minimum value.
• Maximum value.
• First quartile.
• Second quartile.
• Third quartile.
• Interquartile range (interval).
• Outlier lower bound (calculation needed).
• Outlier upper bound (calculation needed).
• Mean.
• Median.
• Variance.
• Standard deviation.
• Skewness.
• Kurtosis.
• Standard error of the mean.
• 95% confidence interval (CI) for the mean.

Based on the output, evaluate each of the variables for level of data and the appropriate descriptive statistics. Identify any potential problems with data
such as outliers.

Summary
Write a summary of your data validation analysis for each variable. Your summary should answer the following questions:

• Based on this information, what can you conclude about the data set?
• Do the histogram or box plot show any potential problems with the data?

Refer to the Data Validation Example document to understand how a summary of an SPSS Interpretation should be constructed.



u03d1 - Diabetic Costs

Unit 4  Hypothesis Testing: t-tests

Additional Requirements
Your executive summary must also meet the following requirements:

• Page count: 2–4 double-spaced pages, not including cover or reference page.
• Font and font size: Times New Roman, 12 point.
• APA formatting: Resources and citations are formatted according to current APA style and format.
• Number of references: Cite at least one peer-reviewed resource.

Course Resources

Preparation for Discussion
You must complete the SPSS exercise in this unit in order to complete this discussion.

Using your analysis of the diabetic costs:

• What is the probability of having a patient with a glycated hemoglobin greater than 9.18?
• Based on your calculation of the 95% confidence interval (CI) of the mean for household income:

◦ What does this probability tell you about your patients?
◦ What does the 95% CI tell out about the mean household income?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u03d1 - Learning Components

• Practice scholarly writing skills.
• Practice summarizing statistical analyses.

Introduction

Data Description [DOC]

Unit 3 SPSS Output [PDF]

Data Validation Example [DOC]

SPSS Data Validation Template [DOC]

APA Module



u04s1 - Studies

u04s2 - SPSS Exercise - t-tests

Hypothesis Testing
Statistics are a way to help you can make sense of associations that you see every day. These observations can be coincidence or they can be
systematic. The ultimate systematic association is the causal relationship, where the known change in one measure causes a specific change in another
measure.

An example of an observed association that is coincidental yet is often thought as causal is observing the people using a salad bar. It is often noticed that
overweight people are using the salad bar. You could conclude that eating from salad bars makes people overweight. Think about all the ways this causal
conclusion is wrong.

Inferential Statistics
From this unit through Unit 7, you will examine how inferential statistics (hypothesis testing) can be used to make sense of relationships. Based on
probability, inferential statistics are used to test hypotheses. Based on the design of the research, the appropriate statistical test is selected.

In this unit, we will focus on designs that have two levels:

• Two independent groups, such as two grocery stores.
• Two levels of data that are paired (or dependent) in some manner, such as time.

SPSS uses the terminology independent, and paired when using two level tests. There are times where you will be asked to compare data to a standard
value; when this occurs, you use the one sample t-test. If you wanted to make another observation and collect data in the winter and the summer at the
same store, you would use the paired t-test.

File Download
Download and read the Introduction to Hypothesis Testing document, listed in Resources, before proceeding to the other activities.

Course Resources

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read about estimations and errors:

• Chapter 9, "Types of Errors and Power," pages 241–273.
• Chapter 10, "One-Sample Tests and Estimates," pages 275–295.
• Chapter 11, "Two-Sample Tests and Estimates," pages 297–351.

Optional Resources
• Glossary of Statistical Terms: Continue adding new terms to your personal glossary.

u04s1 - Learning Components

• Learn to identify issues in statistical data.
• Develop statistical literacy.

SPSS Exercises Overview
In this study, you will use these data files to perform the following types of t-tests :

Introduction to Hypothesis Testing [DOC]



• Use the file stroke_clean.sav to perform:
◦ Independent t-tests.
◦ A Mann-Whitney U test.
◦ A Wilcoxon test.

• Use the file diet_study.sav to perform:
◦ A paired t-test.

Independent t-test

Perform a one sample t-test on time to hospital (units are hours). In this instance, the standard time to hospital is 3.1 hours. Perform an independent t-
test for each of the following:

• The mean difference between smokers and non-smokers on time to hospital.
• The mean difference between arriving dead on arrival (DOA) or alive on time to hospital.

Complete the following steps:

1. In the menu, select Analyze/Compare Means/Independent samples t-test.
2. Select time to hospital as test variable, and smoker as the grouping variable, and define as "0" and "1."
3. Click OK.
4. Review results.

Repeat and change "smoker" (in step 2 above) to DOA, and define as "0" and "1."

Reflection

What is your conclusion about smoking on time to the hospital. Did DOA patients take longer to get to the hospital?

Mann-Whitney U Test
Perform a Mann-Whitney U test, comparing the initial ranking score between smokers and nonsmokers:

1. In the menu, select Analyze/Nonparametric tests/Legacy dialogs/2 independent samples.
2. Select Grouping variable Smokers (0,1).
3. Select test variable Initial Rankin Score.
4. Select Mann-Whitney.
5. Click OK.
6. Review results.

Reflection

Were there differences in the Rankin scores between smokers and nonsmokers?

Wilcoxon Test
Perform a Wilcoxon test between the initial Rankin score and the 1-month Rankin score.

1. In the menu, select Analyze/Nonparametric tests/Legacy dialogs/2 related samples.
2. Select Initial Rankin, Rankin score at 1 month.
3. Select Wilcoxon.
4. Click OK.
5. Review results.

Reflection

Were there differences in the Rankin scores at the two time points?

Paired t-test

Use the data set diet_study.sav for this test.

Perform a paired t-test between Triglyceride and Final Triglyceride:

1. On the menu, select Analyze/Compare Means/Paired t-test.
2. Select Triglyceride 0 Final Triglyceride.
3. Click OK.



u04d1 - T-tests in Your World

u04d2 - Interpretation of t-tests

4. Review results.

Reflection

Was there a difference in the triglycerides between the two time points?

u04s2 - Learning Components

• View examples of SPSS interpretations.
• Practice summarizing statistical analyses.

Preparation for Discussion
To prepare for this discussion, you must be familiar with the concept of t-tests in statistics.

Overview
Inferential statistics can change the way you observe the world around you.

What is an example of something in your own life that could be studied at two levels (for example, looking at two different groups or looking at two
different time points)?

• What do you want to know more about in this situation?
• What would you want to learn from performing a t-test?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u04d1 - Learning Components

• Find examples of how statistics are used in the real world.
• Practice academic writing skills in discussions

Preparation for Discussion
In order to complete this discussion, you will must run the t-tests in the SPSS study in this unit.

Overview
Based on the results from the t-tests run in the SPSS exercises for this unit, answer the following questions:

• Do you think setting p of less than or equal to 0.05 (that you would find the difference between means of two groups by chance alone 5 percent of
the time) is a reasonable decision point, or should it be changed to another value?

APA Module



Unit 5  Hypothesis Testing: ANOVA

u05s1 - Studies

• What is the rationale behind your response?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

Introduction

Comparing Prices (Levels)
In the previous unit, you examined the comparison of two levels. In public health, data often has more than two levels. Intuitively, it seems that we should
just be able to test each pair of levels and determine the results.

Consider the following scenario:

A new store opens in your town and advertises that its average price for groceries is lower than the competition. You also hear that online shopping will
lower grocery costs.

You can repeat the comparisons between your original store and the new store and online shopping with multiple independent t-tests. In that case, you
would be performing six t-tests to make all the comparisons between stores (levels).

However, this method becomes unwieldy quickly (5 levels is 10 pairs), and opens you up for getting bad results because you made too many
comparisons (a Type I error) that can result in false positive results and decisions.

ANOVA to the Rescue
Statisticians have worked out another method to compare all of the levels of a study at the same time. This method is called analysis of variance
(ANOVA).

The ANOVA is an omnibus test that evaluates all the levels together and determines if there is a difference between the levels somewhere. Because of
this omnibus results, you can now compute the multiple comparisons in a more protected way.

The readings and discussions in this unit will give you a solid foundation in understanding how comparisons are run in statistics.

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read about comparing two or more levels:

• Chapter 9, "Types of Errors and Power," pages 241–258.
• Chapter 12,"Tests and Estimates for Two or More Samples," pages 355–397.

Download and read this file, listed in Resources:

APA Module



u05s2 - SPSS Exercise - Running ANOVA Tests

u05d1 - Contrasting ANOVA and t-test

• Introduction to ANOVA [DOC].

SPSS Research
Use the Internet to search for videos related to ANOVA tests, such as YouTube.com, Lynda.com, or other website. Note: Restrict your search to SPSS
version 22 or higher (the video posting date should be within the last three years).

Optional Resources
• Glossary of Statistical Terms: Continue adding new terms to your personal glossary.

Course Resources

u05s1 - Learning Components

• Learn to identify issues in statistical data.
• Develop statistical literacy.

The most effective way to gain a better understanding of statistics is to run statistical tests and interpret the results.

In the following SPSS exercises, you will run two different types of analysis of variance (ANOVA) tests:

• One-way ANOVA.
• One-way repeated measures ANOVA.

Refer to the ANOVA Exercises document, listed in Resources, to complete these exercises. The ANOVA Example might also be useful to review.

SPSS Exercises

Exercise 1: One-way ANOVA

• Use the data file stroke_clean.sav located on your computer in your SPSS folder. (Recall that these files were installed on your computer when you
installed SPSS).

Exercise 2: One-way repeated measures ANOVA

• Use the data file diet_study.sav located on your computer in your SPSS folder.

The results from both of these exercises are required to complete the discussions in this unit.

Course Resources

The ANOVA allows you to compare multiple levels of data.

• Discuss the findings of the analyses you did in the ANOVA study exercises in this unit, and what advantage(s) they have over the t-tests.
• Include the results of the tests in your post.

Introduction to ANOVA [DOC]

ANOVA Example [PDF]

ANOVA Exercises [DOC]



u05d2 - Personal Reflections on ANOVA

Unit 6  Hypothesis Testing: Chi-Square

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u05d1 - Learning Components

• Expand your statistical vocabulary.
• Practice interpreting statistical data.
• Demonstrate statistical literacy by using correct statistical terminology.

What is an example of something in your life where you might be able to impart better understanding by doing a study based on an ANOVA design (either
independent or repeated)?

• Describe your test variable and what you hope to learn as a result of running a statistical test.

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

Introduction

The Chi-square tests and the associated distribution are some of the most widely used tests in biostatistics. They are used to test nominal data for
goodness of fit and independence.

These tests are also used in test results in other nonparametric tests. At this point, this unit is focusing on how you will use the Chi-square to analyze
data collected in a study and reported as results for the study. A Chi-square for independence is often reported in the literature to discuss information
about the equivalence of intact groups.

Download and read the Chi-square document, listed in Resources, to ensure that you understand the contexts in which Chi-square is used.

APA Module

APA Module



u06s1 - Studies

u06s2 - SPSS Exercise - Chi-square

Course Resources

Learning Activities

Required Readings
Before proceeding with the activities in this unit, use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 14, "Analysis of Frequencies and Ranks," pages 448–470.

Download and read this file:

• Chi-square [DOCX].

Optional Resources
• Glossary of Statistical Terms: Continue adding new terms to your personal glossary.

Course Resources

u06s1 - Learning Components

• Develop statistical literacy.
• Practice interpreting statistical data.

You must complete the following exercises before proceeding to the discussion in this unit.

Instructions for SPSS Files
Launch SPSS and locate the stroke_clean.sav data file on your computer.

To perform Chi-square analyses, on the menu select Analysis/Nonparametric Tests/Legacy Dialogs/Chi-square.

Goodness of Fit
Test for goodness of fit on the variable History of Angina:

1. Select Analyze/Nonparametric Tests/Legacy Dialogs/Chi-square.
2. Select Variable History of Angina.
3. Expected values 650, 398, where the expected value is to have 62 percent without a history of angina.
4. Click OK.

Crosstabs - Tests of Independence
Perform crosstabs on the following variables for tests of independence: Smoker, Died in Hospital. Refer to the Crosstabs Example [PDF], listed in
Resources.

Using the menu, choose the following, in order:

1. Analyze/Descriptive Statistics/Crosstabs.

Chi-square [DOCX]

Chi-square [DOCX]



u06d1 - Talking About Tests

2. Rows: Smoker.
3. Columns: Died in Hospital.
4. Statistics/Chi-square, then click Continue.
5. Select Cells Observed, Expected Residuals unstandardized.
6. Click Continue.
7. To complete, click OK.

Reflection
Is dying in the hospital dependent (contingent) on smoking?

Course Resources

u06s2 - Learning Components

• Practice working in statistical software.
• Practice interpreting statistical data.

Over the past few units, you were exposed to different ways to evaluate data:

• From two groups or levels.
• From two or more groups or levels for ordinal and scale data.
• With Chi-square analyses for nominal data.

When first learning statistics, this process can be confusing. One of the best ways to further your understanding on this topic is to discuss it with others.

Instructions for Discussion
Based on your experience in the course thus far, discuss the following:

• Identify each test by name.
• Select one of the tests and describe a real life example that represents a circumstance when it makes sense to run that test.
• If you were asked by a supervisor to discuss results of that test, what would you want to highlight about the test result?

Response Guidelines
These guidelines are slightly different than previous discussions. It will be important to seek out posts whose topic are different from your own.

Please respond to posts that have had few responses thus far. Focus on posts from learners who chose to describe a different test, with the following:

• Engage. Tell them specifically why you chose to respond to their post.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u06d1 - Learning Components

• Learn to identify issues in statistical data.
• Understand how to categorize data.

Crosstabs Example [PDF]

APA Module



u06a1 - Hypothesis Testing: Grouped Inferential Statistics

Unit 7  Hypothesis Testing: Correlation

Overview
In this assignment, you will perform hypothesis testing on grouped data related to the SPSS output you used in the Unit 3 assignment. Based on the data
in the following scenario, choose and interpret appropriate inferential statistical analysis.

Scenario
The program coordinators need to make a report to the stakeholders and asked you to provide information about the data collected. You evaluated the
data for validation, and now you need to run analyses to determine if there are differences in the following:

• Residency program and the year of resident in the program.
• Residency program and gender.
• Residency program and race.
• Resident year and gender.
• Resident year and race.
• Gender and year.
• Did knowledge and confidence change as a result of the training?
• If knowledge and confidence changed, were there differences in the change based on gender?
• Was there a difference in the change in knowledge and confidence based on the residency?

Instructions for the Assignment
Create a 2–3 page report interpreting the results from the above scenario. Use the Data Description document and the Unit 6 SPSS Output report [PDF],
listed in Resources.

To successfully complete this assignment, you must be able to demonstrate the following:

• Describe the statistical tests that were used to compare variables when analyzing by groups.
• Determine if the data in the analyses are normally distributed.
• Identify the type of data and errors (if any) in the data sets.
• Use the SPSS cross tabs to identify contingencies (the nature of the relationship between categories).
• Interpret statistical analyses when comparing two groups or more than two groups.

◦ Describe the results and align the data with the test that was used.
◦ Summarize the results of the statistical analyses. Note: Remember to address where the data differ (or do not differ) and the reporting of the

statistical results.

Additional Requirements
In addition to the criteria in the Scoring Guide, you must also ensure your assignment meets the following requirements:

• Page count: Your assignment must be 2–3 double-spaced pages in length (not including a cover page or reference page).
• Font and font size: Times New Roman, 12 point.
• APA formatting: Resources and citations are formatted according to current APA style and formatting.
• Number of references: Cite at least one peer-reviewed resource.

Submit your document as an attachment to this assignment.

Course Resources

Introduction

Unit 6 SPSS Output [PDF]

Data Description [DOC]



u07s1 - Studies

Now, it is time to look at the relationship between two variables that are ordinal data or scale (the SPSS terms for interval and ratio data). Correlation
determines the direction and strength of the relationship between pairs of data.

In this unit, you will work with three types of bivariate correlations:

• Pearson correlation (parametric). The Pearson correlation works with scale data that meets parametric assumptions.
• Spearman correlation (nonparametric). The Spearman correlation works with ranked data (ordinal) or scale data that violate the parametric

assumptions.
• Point biserial correlation (nonparametric). The point biserial correlation examines the relationship between a binomial variable and scale variable.

Correlation Concepts
Note: It will be important to read the Correlation document, listed in Resources, in order to ensure you have a strong understanding of the following:

• Bivariate correlations.
• Symbols used to report correlations.
• Correlation coefficients.
• Scatter plots.
• Reading reports that use correlations.
• Statistical significance.
• Hypotheses for correlation.

Course Resources

Learning Activities

Required Readings
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 2, "Describing Distributions with Statistics: Middle, Spread, and Skewness," pages 109–131.
• Chapter 13, "Tests and Estimates for Bivariate Linear Relationships," pages 399–409.

Download and read this file:

• Correlation [DOC].

Multimedia
• Click SPSS Tutorial: The Pearson and Spearman Correlation to launch the media piece.

◦ Develop an understanding of how to perform the Pearson correlation and Spearman correlation by viewing and listening to this tutorial.

Optional Resources
• Glossary of Statistical Terms: Continue adding terms to your personal glossary.

Course Resources

u07s1 - Learning Components

• Expand your statistical vocabulary.

Correlation [DOC]

Correlation [DOC]

SPSS Tutorial: The Pearson and Spearman Correlation



u07s2 - SPSS Exercise - Scatter Plots

u07d1 - Correlation is Not Causation

• Understand how to categorize data.

In this SPSS exercise, you will practice making scatter plots, calculating correlations, and interpreting the results. In order to prepare for the discussion in
this unit, the practice you do here when interpreting the findings will strengthen your discussion post.

Use the following data sets:

• diabetes_costs.sav.
• pain_medications.sav.
• stroke_clean.sav.

Pearson Correlations
• From diabetes_costs.sav, make scatter plots for each of the variable pairs, and calculate Pearson correlations among all the variables.

Spearman Correlations
• From stroke_clean.sav, calculate Spearman correlations between the Rankin and the Barthel indices.

Point Biserial Correlations
• From pain_medications.sav, calculate point biserial correlations among health, treatment, dosage, status, and time. Note: You are only interested

in the correlation of time with each of the other variables.

Correlation Tables
You can create an easier to read correlation table by using syntax:

• After you enter all the variables into the variables window and have Pearson checked, select Paste.
◦ The syntax window will open and you will see the line/variables = health treatment dosage status time.

• Type with between status and time.
• You will get a correlation table with one column for time, and four rows for the other variables with the correlation for each.

Interpretation of Correlation
Interpret the correlation coefficients for each of the correlations you calculated above.

• Based on the scatter plots and results, are the any problems with the data?

u07s2 - Learning Components

• View examples of SPSS interpretations.
• Expand your statistical vocabulary.
• Practice interpreting statistical data.

You often hear the statement "correlation is not causation."

Describe an instance where you were presented with information that was correlational, but you thought at first that it was causal.

• Why do you think you initially misinterpreted the information?
• What helped to make you recognize that the information was misrepresented?
• In your particular circumstance, what might be a negative consequence of a misinterpretation of the information?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:



Unit 8  Hypothesis Testing: Simple Regression

u08s1 - Studies

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u07d1 - Learning Components

• Find examples of how statistics are used in the real world.
• Learn how to identify potential issues in collected data.
• Practice interpreting statistical data.

Introduction

Oatmeal and Brown Sugar
Continuing with the grocery example: You learned that the price of oatmeal correlated with the price of brown sugar. Based on this finding, you are
curious to see, if the price of brown sugar increases by 20 cents per package, how much oatmeal will increase in price. To find the answer, you will use
simple linear regression (SLR).

Another question can be asked with SLR that cannot be asked with correlation.

You put the brown sugar as the predictor or explanatory variable, and the oatmeal as the dependent or outcome variable. Thus, you can manipulate the
price of brown sugar and see if that manipulation has an effect on the price of oatmeal. When variables are found to pair up in a linear manner, predicting
an unknown value of y from a value for x is often desired. Linear regression is a statistical method that is often used.

Regression
Although we are focusing on SLR in this course, but you will see multiple regression used frequently where multiple x variables are used to predict y
(multiple regression needs a whole other course to cover it adequately). Regression is another parametric statistical test for hypothesis testing
(inferential).

As with the other parametric tests, the dependent variable (y) meets the parametric assumptions. A criterion or outcome variable is often used when
referring to the y variable in regression and a predictor or explanatory variable is used for x. Depending on the design, the x variable can be independent.

In preparation for the activities in this unit, download and read the Simple Linear Regression document, listed in Resources.

Course Resources

Learning Activities

Required Reading
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 13, "Tests and Estimates for Bivariate Linear Relationships," pages 409–437.

APA Module

Simple Linear Regression [DOC]



u08s2 - SPSS Exercise - Simple Linear Regression

u08d1 - Diabetes Costs and SLR

Download and read this file, listed in Resources:

• Simple Linear Regression [DOC].

Optional Resources
• Glossary of Statistical Terms: Continue adding terms to your personal glossary.

Course Resources

u08s1 - Learning Components

• Practice interpreting statistical data.
• Learn how to test hypotheses.

You will need to complete these exercises before proceeding to the discussion in this unit.

SPSS Data Sets
You will need the to use the following SPSS data sets (located on your computer) to complete these exercises:

• diabetes_costs.sav.
• pain_medications.sav.

Diabetes Costs - SLR Exercise
Use the data set diabetes_costs.sav for this exercise.

Calculate a simple linear regression with the following pairs:

1. Open SPSS and select the following from the menu: Analyze/Regression/Linear.
2. Select Dependent: Glycated hemoglobin level, independent(s) or Block 1 of 1: Treatment cost.
3. Under Statistics, check Estimates, Confidence intervals, Model fit, and Descriptives.
4. Click Continue.
5. Select OK.

Pain Medication - SLR Exercise
Use the data set pain_medication.sav.

Calculate a simple linear regression with the following pair:

• Dependent = Time; Independent (or Block 1 of 1) = dosage.
• Determine the mean of each level of status for time.

Compare these results to an independent t-test, using status as the grouping variable and time as the test variable.

u08s2 - Learning Components

• Learn how to identify potential issues in collected data.
• Practice interpreting statistical data.

Linear regression allows you to predict an unknown outcome from known data, based on the strength of the relationship.

Simple Linear Regression [DOC]



u08a1 - Hypothesis Testing: Correlation and Simple Regression

• How would you use a simple linear regression analysis of diabetes costs to help with treatment of diabetes?

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their posts.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner and scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by

using APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u08d1 - Learning Components

• Practice interpreting statistical data.
• Demonstrate statistical literacy by using correct statistical terminology.
• Practice academic writing skills in discussions

Assignment Overview
In this assignment, you are given data to determine the relationship between pairs of variables.

Based on the descriptive data, you will choose the appropriate correlation analysis and interpret the strength and direction of the correlation and its
statistical significance. Note: For some of the correlation pairs, it is appropriate to examine the ability to predict one variable from the other.

To successfully complete this assignment, you must address the following:

• Describe the types of relationships that can occur between two variables.
• Determine which correlation analysis is appropriate, based on the type of data collected.
• Describe the information that can be gleaned from a correlation analysis.
• Describe the role of linear regression analysis.
• Interpret a simple linear regression output.

Preparation for the Assignment
The following files must be downloaded from Resources to complete this assignment:

• Correlation and Simple Regression Tables Template (includes Data Description).
• Unit 8 SPSS Output [PDF].

Instructions for the Assignment

Step 1: Data Validation

As with all new data sets, your first step is to do the data validation.

• Review the Unit 8 SPSS Output [PDF] and note any issues with the data.

Step 2: Correlation

Establish the relationships of the variables using the following correlation procedures. Based on your data validation, choose the appropriate correlation
coefficient and interpret the strength, direction, and significance of the correlation for six variable pairs of your choice.

• Review both the Pearson correlations (parametric) and the Spearman rank-order correlations.

APA Module



Unit 9  Statistics in Action

u09s1 - Studies

Step 3: Simple Regression

• Interpret the appropriate simple regression results for your variables.

Additional Requirements
• Create a document that is clearly written and generally free of grammatical errors.

Course Resources

Introduction

A key benefit that comes from taking an introductory biostatistics course like this one is your ability to read a peer-reviewed article, determine the
suitability of the statistical methods the authors chose, and to write a critical review of the authors' interpretations of the results.

In earlier units, you focused on the appropriate statistical method for the task at hand, which is a key skill in developing statistical literacy and the ability
to critically report on a peer-reviewed article.

Descriptive Writing
Reporting on the Discussion and Results sections from a peer-reviewed journal are two different tasks and call for different kinds of academic writing
skills:

• Descriptive writing.
• Critical writing.

The Results section of an article usually has little to do with interpreting the actual results. Your main job reading and reporting Results is:

• Are you reporting the results accurately and without inserting an opinion?

This kind of reporting is called descriptive writing, that is, you are describing the results as objectively as possible.

Critically Reviewing a Study
When you read the Discussion section of a peer reviewed article, the authors develop the interpretations of their findings in this section. Your reporting of
the Discussion section of an article calls for both describing the results and describing your review of those results. In other words, critical writing.

A Critical Review Checklist
When you review any peer-reviewed study, apply the following checklist to make sure the authors have met the burden for a quality article:

• What is the hypothesis (or hypotheses)?
• What are variables used?
• What statistics were used?
• What are the results of the statistics?
• Was the hypothesis confirmed, or did the researchers fail to reject the null hypothesis?
• How do you interpret the results?

This checklist will useful in both the discussion and the final assignment in this course.

Learning Activities

Unit 8 SPSS Output [PDF]

Correlation and Simple Regression Tables Template



u09d1 - Critical Review Checklist

Required Readings
To prepare for the discussion and assignment in this unit, read:

• How to Read and Take Notes on a Scholarly Article.

Assignment Research 
• Perform a search of the Internet and locate examples of YouTube.com videos on "how to annotate an article (or a text)."
• Use the Public Health Undergraduate Library Research Guide to locate a public health article in the Capella library. Choose from the following

topics:
◦ Vaccination.
◦ Health equity.
◦ Health education.

Optional Resource
• Glossary of Statistical Terms: Continue adding terms to your personal glossary.

u09s1 - Learning Components

• Read the results sections of peer reviewed articles.
• Locate credible resources that are useful in learning statistics.

Note: This discussion must be completed before beginning the Unit 9 Assignment.

Place yourself in the role of a Public Health research associate. As part of your training, your supervisor has given you the task of using a Critical Review
Questions Checklist to analyze a peer reviewed article.

Preparation for Discussion
As mentioned in this unit's Studies, use the Capella library or Internet to locate a peer-reviewed article of your choice. Refer to the Public Health
Undergraduate Library Research Guide, listed in Resources. As you move through the article that you selected, ask the following questions:

• In the Introduction to the article, ask:
◦ What is the hypothesis (or hypotheses)?

• In the Methods section of the article, ask:
◦ What variables were used?
◦ What statistics were used?

• In the Results section of the article, ask:
◦ What were the results of the statistics?
◦ Was the hypothesis confirmed, or did the researchers fail to reject the null hypothesis?

Instructions for Discussion
In your post, cite the article and describe why you selected it. Summarize the main point of the article in a few short sentences that capture the answers
to the questions you asked when you were reading the article. Discuss what the results mean to you, using appropriate statistical terminology.

Remember to post a citation in current APA style and format with a link to your selected article.

Response Guidelines
Please respond to posts that have had few responses thus far. Based on what was presented, respond with the following:

• Engage your peers. Tell them specifically why you chose to respond to their post.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.

Refer to the Faculty Expectations for Response Guidelines.



u09a1 - Practical Application of Statistical Analysis

Unit 10  Biostatistics as Part of the Bigger Picture

Course Resources

u09d1 - Learning Components

• Learn to identify issues in statistical data.
• Read the results sections of peer reviewed articles.
• Practice academic writing skills in discussions

Refer to the u09a1 Articles document, listed in Resources. In each article, locate the Results section and find the appropriate analyses (Chi-square, t-
tests, one-way ANOVA, correlation, or linear regression).

• Article 1 – Interpreting Chi-square and t-tests.
• Article 2 – One-way ANOVA and t-test.
• Article 3 – Correlation and linear regression.

Instructions for the Assignment
Read the results and draw your own conclusions, using the checklist questions to help frame your conclusion:

• What was the hypothesis (or hypotheses)?
• What variables were used?
• What statistics were used?
• What were the results of the statistics?
• Was the hypothesis confirmed, or did the researchers fail to reject the null hypothesis?
• How do you interpret the results?

In your own words, write a one-paragraph interpretation of these results to help a team to decide if these results can be used in a recommendation to
change practice for an organization.

• You must cite the page number and the specific data from each article, using current APA style and format. For example:
◦ When you cite a t-test, include group means, t value, degrees of freedom, p value. Note: You will need to include the same kinds of

descriptions for each different type of data (Chi-square, one-way ANOVA, correlation, or linear regression).

Additional Requirements
• Create a document that is clearly written and generally free of grammatical errors.

Course Resources

Introduction

Biostatistics is what you use to summarize and make inferences about data. Any statistic by itself is meaningless.

If you read that the mean cost was $89.24, you would ask, "a mean cost of what"?

Or, if you read that 75 percent are in favor, you would ask "in favor of what"? And, how many made up the 75 percent (3 of 4; 300 of 400)?

APA Module

Public Health Undergraduate Library Research Guide

u09a1 Articles [DOC]



u10s1 - Studies

u10d1 - Personal Topic of Research

The statistics need a context for how much data made up the calculations. How much data was collected? How precise was the measurement? And, am
I given a standard deviation or confidence interval? Biostatistics provide all of this information, and more, to research.

The Bigger Picture
Research is the way that data is presented in the peer-reviewed journals. There are three components to research that work together so that what you
read makes sense:

• Biostatistics.
• Data management.
• Research design.

Download and read The Bigger Picture document, listed in Resources, to deepen your understanding of the way each of these elements relate to and
with one another.

What Is Next?
As this course ends and your next course begins, remember to retain your Personal Glossary of Statistical Terms. It will come in handy in subsequent
courses in your program.

In the final discussions in this unit, you will make a connection between a topic that interests you and the roles that statistics can play in furthering your
understanding of that topic. In addition, a bit of statistical humor will close out the course.

Course Resources

Learning Activities

Required Reading
Use DeShea and Toothaker's text Introductory Statistics for the Health Sciences to read:

• Chapter 15, "Choosing an Analysis Plan," pages 493–526.

Resources
• The Bigger Picture document, listed in Resources, needed to complete discussions in this unit.

Required Research
Use the Internet and the Capella Library to complete the following:

• Search for articles related to a topic of personal interest.
• Find examples of "statistical T-shirts," "statistical jokes," or "statistical bumper stickers."

u10s1 - Learning Components

• Develop statistical literacy.
• Find creative ways to learn statistical terms.

Create a statistical type of question related to a topic that interests you, that is, a question where research may help you understand the topic further.

Identify the variables you would use to answer the question:

The Bigger Picture [DOC]



u10d2 - Key Concepts in the Bigger Picture

• Include the level of data you would need to find.
• The statistical analyses you would use to analyze the results.
• Speculate on how you would interpret the results if you had statistically significant findings.

Response Guidelines
Please respond to posts that have had few responses thus far. Address all of the following:

• Engage your peers. Tell them specifically why you chose to respond to their post.
• Seek clarification. Talk about what is unclear. Ask questions. Offer suggestions.
• Add perspective. Include personal examples or work experiences to add perspective to your reply.
• Be a practitioner/scholar. In addition to your personal or work experience, include at least one academic reference in your reply, citing it by using

current APA style and format. Refer to the APA Module for tips.

Refer to the Faculty Expectations for Response Guidelines.

Course Resources

u10d1 - Learning Components

• Find examples of how statistics are used in the real world.
• Demonstrate statistical literacy by using correct statistical terminology.

Refer to The Bigger Picture document for this discussion.

Based on the key concepts learned in this course, create or select a slogan that you could put on a T-shirt or bumper sticker. The slogan can be
humorous.

In the discussion, explain why you chose the slogan.

Response Guidelines
This discussion does not require a response.

Course Resources

u10d2 - Learning Components

• Find creative ways to learn statistical terms.
• Expand your statistical vocabulary.

APA Module

The Bigger Picture [DOC]




