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TO THE STUDENT

-

Statistics is a fascinating topic that will serve you well regardless of your
career plans. The 19" century author, H. G. Wells, predicted that “Sta-
tistical thinking will one day be as necessary for effective citizenship as
the ability to read and write.” That prediction has come true. Knowing
more about statistics will provide you with many insights about the
world around you and is a skill that will serve you well. We hope that
our efforts as authors and teachers will help make learning about sta-
tistics a useful and pleasure-full experience.

Statistics is a language. As with any language, statistics is a form of
communication that uses abstract symbols to refer to concepts, events,
and places in an efficient manner. As you will learn in this text, behav-
ioral scientists use statistics to communicate to others the results of
their research. Our responsibility as the authors of the textbook is to
help you learn this language and to help you understand and talk about
research using the language of statistics.

I designed this study guide to help you learn and practice statistics.
Each chapter of the study guide corresponds to a chapter in Fundamen-
tals of Behavioral Statistics, Ninth Edition. I have included exercises,
reviews, and other materials to help you become more conversant with
statistics. Let’s review each of the sections in the study guide and dis-
cuss how you should use these aids.

BEHAVIORAL OBJECTIVES
This list includes the most important skills to develop for each
chapter. These objectives are the focus of the exercises in each
chapter of this study guide.

STUDY QUESTIONS
These questions will:
1) help you understand why you are reading the material,
2) serve as a guide to important material,
3) help you understand the context for the material you are
reading, and
4) help you understand the material.

CHAPTER REVIEW
This section:
1} provides a brief review of the material presented in the text,
2} condense the main points presented in the textbook, and
3) provides additional examples and explanations.

TAKE NOTE SECTIONS

Throughout the Chapter Review section, you will find the “Take Note”
icon like the one to the right. These markers are next to material that is
extremely important and the most likely to be troublesome for students
to learn. Pay special attention to these sections.




SELECTED PROBLEMS

These problems require you to practice skills mastered in the current
and preceding chapters, and will contain a combination of calculation
and writing. In all cases, you will need to use your logical skills and
knowledge of statistics to solve the problems.

PRACTICE TESTS
There are two forms of Practice Tests:
1) True-False Test
2) Multiple-Choice Test

For both practice tests, it is a good idea to write a brief statement of
why you believe your answer to be true. This extra effort will help
you practice and remember this important material. The answers to
the quizzes are printed at the end of each chapter.

GoOD LUCK!

Many students make the mistake of studying the material they under-
stand and avoiding the material that confuses them. If you find that you
are having trouble with a specific set of problems or questions, spend
your time trying to resolve the confusion. Compare your rationale for an
incorrect answer with the material presented in the book. With practice,
you will overcome your confusion and master the material.

As with any language, you can become proficient only if you practice.
Listening to your instructor talk about statistics and reading through
your book will help you to learn about statistics, but these alone are not
enough for you to become conversant in statistics. The only way to
learn any language, and statistics is no exception, is to immerse yourself
into its use daily. You must practice the skills often. In time, you will
become comfortable with this new means of communication and begin to
speak with authority. Indeed, you will even be able to “think” in statisti-
cal concepts and terms.

I wish you the best of luck in your statistics course.

David J. Pittenger
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Chapter 1: Statistics: The Arithmetic of Uncertainty
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STUDY QUESTIONS

These study questions are designed to help you read and review the
material presented in the textbook. Each question is open-ended and
requires a brief written answer. As you read and review the book chap-
ter, take the time to answer the questions in your own words. You may
find it helpful to write the question in the margin of the book next to the
material that contains the answer to the question. The exercise will help
you examine many of the important facts and distinctions presented in
each section.

What is Statistics?
e In what ways do you already use statistics and statistical rea-
soning?

s What do we expect you to learn about statistics through reading
this book?

¢ Define statistics.

e What is the link between statistics and behavioral sciences such
as psychology?
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What are the differences between statistics and personal experi-
ence?

Why do we believe statistics are superior to personal experience?

What does H. G. Wells’ comment about the importance of statis-
tics mean to you? '

Definitions of Terms Used in Statistics

In what ways are variables and constants similar to and different
from one another?

What are dependent and independent variables?

What is a way of determining which variable is the independent
variable and which is the dependent variable?

What are subject and manipulated variables?

What is a way of determining which variable is a subject variable
and which is a manipulated variable?

What are the differences and similarities between a population
and a sample?

How are parameters and statistics similar to and different from
one another?

What are the differences between random sampling and random
assignment?

What are the three primary functions of descriptive statistics?
How do we define induction?
How do behavioral scientists use inferential statistics?

What are three types of inferences behavioral -scientists make
from statistics?

Fundamentals of Research

What are three primary features of all scientific research?
Define research design.
What is the purpose' of an operational definition?

What are direct replication and systematic replication, and what
are their roles in scientific research?

Types of Research

What are the four general categories of research?

What is the purpose of research that examines the correlation
between two variables?

When conducting a correlational design, what statistical conclu-
sions can the researcher make?

What is an intact group?
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What is the goal of conducting research where intact groups are
used?

When conducting an intact group design, what statistical conclu-
sions can the researcher make?

Why is it that researchers cannot infer cause and effect from ei-
ther correlational research or intact group design research?

What is a confounding variable?

What is the importance of random assignment of subjects for in-
ferring cause and effect?

Why are double-blind procedures important in research with
humans?

Experimental Methods

What are the three essential features of a true experiment?

How are random assignment and random selection similar to and
different from one another?

What is the difference between a true experiment and an intact
group design with respect to the independent variable?

%t A E
THRERFEMOE T, ERREH, EfEEC ELHEAXEAR
HEHEALE Lo
cause and effect REMER nuisance variable TIA &
comparison 553 population =73
confounding R operational definition #4ExE X
constant wE variable TR
correlation Hx random assignment LMK
data g random sample FEVLEEA
dependent variable (DV) HZE replication -k
descriptive statistics HiRgeit research design BTkt
direct replication HEEH sample =7
experiment SLIg statistic Zit&E
experimental variable LA E statistics Biitse
extraneous variable P o subject variable AR
independent variable (IV) & & systematic replication 45 #{
inferential statistics it

intact group TERA
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CHAPTER REVIEW

What Is Statistics? ]
For many people, statistics is a collection of numerical facts and general
trivia about people and the world in which we live. These people may
believe that statistics include such information as: Mark McGuire hit 70
home runs in 1998, Rhode Island is the smallest state, and the Sears
Tower in Chicago is 1,454 feet tall. Many people also believe that statis-
tics is a dull and boring topic that has no relation to their lives and is
unrelated to any of the behavioral or social sciences. They find it hard
to believe that the study of probability and the mathematics of chance
can help them in their day-to-day lives or can be used as a way to learn
more about human behavior.

Our definition of statistics is much different from these common be-
liefs about statistics. Statistics is the process of collecting data and
making decisions based on those data.

Statistics is a set of procedures for:
measuring behavior,
collecting data,
organizing, summarizing, and describing the data, and
making decisions or inferences from those data.

Why Should You Learn Statistics?

A course in statistics is one of the most common courses in the behav-
ioral sciences. Almost all students studying psychology, sociology, or
any other social science major will complete at least one statistics course
before they graduate. Saying this, however, is like saying you have to
take statistics because all the other kids have to take statistics. There
has to be a better reason to take this course. We believe that there are
several good reasons to study statistics. They are:

Psychology is the scientific study of behavior and
mental processes.
Psychologists use the scientific method to study why
people do the things they do.
Statistics are very much a part of the scientific
method.
Statistics help us remain objective when analyzing
information.
Statistics help talk about the results of a research
project.
Statistics help us make rational decisions about our
research results. .
Statistics are very much a part of every day life.
Many people use statistics in their career regardless
of their profession.

Important Terms to Master:
The following are important terms that researchers use when they talk
about research and statistics. Work on mastering these terms.



How are samples
-and populations

similar to and differ-

ent from each other?

How are constants
and variables differ-
ent from each other?

i
i
i
i
!

Be sure you under-
stand the difference
between the inde-
pendent and de-
pendent variable.

What is the main
difference between a
subject variable and
a manipulated vari-
able?

Why are subject and
manipulated vari-
ables both forms of
independent vari-
able?
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What Are Data?

Data is a plural noun that represents a set of scores or
observations. In statistics, we typically consider data
to be a set of numbers we have collected as a part of
our research project.

What Are Populations and Samples?

The population represents all the individuals we want
to describe and understand. A population is a com-
plete set of individuals, objects, or measurements
having some common observable characteristics.

A sample is a subset of a population. We assume that
the sample represents the population.

What Are Constants and Variables?

A constant is a value that does not change. For exam-
ple, w, the ratio of the circumference of a circle to its
diameter is always 3.1416.

A variable is a value that can change. For example,
each person can have a different weight. In addition a
person’s weight can change over time.

What Are Independent and Dependent Variables?
The difference between the independent and dependent variable is a dis-
tinction that many students find troublesome. Make sure that you un-
derstand the difference between these important variables.

The independent variable is the variable that the ex-
perimenter manipulates or controls in order to explain
the differences in the dependent variable or to cause
changes in the dependent variable. :

The dependent variable is the outcome of interest that
the researcher observes or measures. The data of the
research represent the dependent variable.

What Are Subject Variables and Manipulated Variables?

Subject variables are characteristics of the subject
that the researcher cannot change.

Manipulated variables are variables that the re-
searcher can control.
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What Are Random Sampling and Random Assignment?

Random Sampling is a process of creating a sample in
such a way that each member of a population has an
equal likelihood of being selected.

How are random
sampling and ran-
dom assignment
similar to and differ-

Random Assignment is a process of putting subjects ent from each other?

into different treatment conditions in such a way that
each subject has an equal likelihood of being placed in
any condition.

The following figure illustrates the difference between independent and
dependent variables and between subject and manipulated variables.
There are several things to remember:

INDEPENDENT VARIABLE II:> DEPENDENT VARIABLE
Subject Variable |—:'> Performance on Memory Test
Men
Women [ > Performance on Memory Test
Manipulated Variable Perf M Test
e o, [——>> Performance on Memary Tes
20 Unrelated Words [:> Performance on Memory Test

The researcher uses the independent variable to explain the depend-
ent variable.

A subject variable represents something about the subject that the

researcher cannot change as a part of the experiment.

¢+ The researcher cannot use random assignment with a subject
variable.

+ In the first example, the researcher uses gender (men vs. women)
as the independent variable.

A manipulated variable is a condition that the researcher can control

as a part of the experiment.

¢+ The researcher can use random assignment with a manipulated
variable.

¢ In the first example, the researcher uses gender (men vs. women)
as the independent variable.

How are subject
variables and ma-
nipulated variables
similar to and differ-
ent from each other?

%ake Note!

| S ————

Many students
confuse the differ-
ence between sub-
ject and manipu-
lated variables.



How are samples
and statistics re-
lated?

How are populations
and samples related?

How are statistics
and parameters re-
lated?

How are samples
and populations re-
lated?
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What are Parameters and Statistics?

A statistic is a number resulting from the manipula-

tion of sample data according to rules and procedures.

+ Statistics are variable.

¢ Statistics describe characteristics of the sample.

¢ Use Roman letters (e.g., r, X, t, F) to represent sta-
tistics.

A parameter refers to a characteristic of a population.

¢ Parameters are constant.

¢ Statistics estimate the value of a parameter.

¢ Use Greek letters (e.g., p, u, o) to represent pa-
rameters.

Here is a simple diagram that may help you understand the difference
between populations and parameters, and samples and statistics. The
figure illustrates that we take a sample from the population. Using
sample data, we calculate sample statistics. From the statistics, we in-
fer the value of population parameters.

POPULATION SAMPLE

PARAMETERS
puo

STATISTICS
rX,s

What Are Descriptive and Inferential Statistics?

There are two general types of statistics: descriptive statistics and infer-
ential statistics. You will learn about both in the textbook. Following is

a brief description of the two.

Descriptive statistics help us:
¢+ organize the data,

¢ summarize the data, and

¢+ present the data.

Inferential statistics are procedures to accomplish

one of three tasks:

¢ generalize about the value of a population pa-
rameter using sample statistics.

¢ determine if there is a systematic relation between
the independent and dependent variable.

¢ determine if there is a cause and effect relation
between the independent and dependent variable.




