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Equipment Needs

To run the Introductory Statistics Software Package, you need the following
equipment:

IBM PC

128K memory

color graphics card

one double-sided disk drive
IBM DOS version 2.0 or higher
printer (optional)



PREFACE

If microcomputers are to be employed in any capacity
other than as a substitute for calculators, there must be
tangible advantages for both instructors and students. We
believe that computers should be used as pedagogical tools
which help demonstrate concepts but do not infringe upon or
reduce the importance of quality instruction. Computers
should be employed to build confidence in students who may
be threatened by statistics in general and computers in
particular. Therefore, students and faculty with no com-
puter knowledge must be able to immediately experience suc-
cess and recognize the educational benefits of computers
applied to statistics. To ensure a positive response by
users, it is essential that the computer only be used where
it can be of most benefit.

The student should read chapters 1 (description of the
programs) and 2 (description of the IBM PC computer) prior
to using the programs. Knowledge of information in these
chapters will help insure that the student’s first experience
with the programs and computer will be positive.

The programs contained in the Introductory Statistics
Package are sequenced in a manner consistent with that of
several current introductory statistics textbooks. The
programs were designed to be successfully utilized by indi-
viduals with no previous computer experience. The programs
are self-explanatory to the point that most students will
be able to use them without documentation.

The workbook has been designed to thoroughly explain
the capabilities and limitations of each program. In addi-
tion, the workbook functions to familiarize the student
with computers in general and the Introductory Statistics
Package Programs in particular. Problem sets have been
included at the end of chapters 3, 4, 6, 7, 8, 9, 10, 11,
12, 13, and 14 to allow students to investigate various
statistical procedures and concepts.

Workbook problems have also been included which re-
quire the use of statistical analyses not directly included
in the programs. These problems are related to topics
presented in the package and contained in most introductory
statistics textbooks. For example, the last problem in
Chapter 5 requires that the student use the computer to
group 50 scores into a grouped frequency distribution. Then
the student uses the computer generated grouped frequency
distribution to hand calculate the percentile rank of a
score and the score at a given percentile rank in the
distribution.

Students may use tables included at the end for
hypothesis testing. These tables may be employed to test
the significance of the following statisties: 1) t, 2) r,

3) F, and 4) Chi Square.
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CHAPTER 1. OVERVIEW OF THE MANUAL

This workbook/manual has been developed to provide com-
plete documentation for programs included in Introductory
Statistics. It describes the characteristics of each pro-
gram, including input and editing procedures, sample output
and formulae employed in calculations. In addition, the
workbook/manual contains problems and exercises designed to
demonstrate statistical concepts and applications.

1.1 The Computer Software

This statistical software has been developed to comple-
ment material contained in most introductory statistics
courses. Programs are arranged in the same sequence and use
statistical notation which is consistent with many intro-
ductory statistics textbooks.

1.2 Using The Computer

The next chapter will provide you with an explanation
of how to operate the computer for use with this program.
The chapter includes a description of how to load the program
and general information about its operation.

1.3 Characteristics Of The Programs

All programs have been designed to be user friendly
and easily operated by students not familiar with computers.
They have been tested on students enrolled in introductory
statistics classes. There are no commands to remember; all
instructions necessary for operation are displayed on the
screen. The programs provide students with options which
require a single keystroke to execute. For example, students
may obtain a printout of their data and/or recall previously
stored data from disk. Each time a student enters data from
the keyboard, he/she has the option of storing the data on
the disk. This allows students to recall the data for the
same program or use the data in other programs. The programs
allow easy editing. After scores have been entered, the stu-
dents are able to add new scores, edit existing scores or
delete unwanted scores. Each of the programs is briefly
described in the paragraphs below.

1.4 Grouped Frequency Distribution

This program allows students to enter data from the
keyboard or recall previously stored data. The data are
ordered from highest to lowest. The student has the option
of selecting an interval size or allowing the computer to
calculate the interval size. The steps necessary to combine
scores into a grouped frequency distribution are displayed as
the computer performs the calculations. The scores are then
combined into a grouped frequency distribution with interval
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limits and frequencies displayed on the screen. The next
display includes the above values plus the cumulative fre-
guency and cumulative percentile distributions. The final
output graphs the data in the form of a histogram.

1.5 Histogram And Frequency Curves

This program utilizes the graphics capabilities of the
IBM to combine scores into a grouped frequency distribution
and display the grouped scores in the form of a histogram,
a frequency curve, and a cumulative percentage curve.

1.6 Mean And Standard Deviation

This program calculates the mean and standard deviation
and other scores which must be calculated when hand computa-
tion is necessary. The program prints a table containing
scores and squared scores along with their sums. It also
displays the number of scores, the sum of squared deviations
from the mean and the variance.

1.7 Correlation

Students enter paired scores from the keyboard and
receive an output table including the following: X, X
squared, Y, Y squared, and XY. Sums of each of the above
columns are also displayed. The output also includes means
and standard deviations for both groups as well as the corre-
lation coefficient. Students can view a scatter diagram by
recalling their data for the regression program.

1.8 Regression

Students enter paired scores from the keyboard and
receive the following output: the correlation coefficient,
the formula for the regression line of Y on X, the standard
error of the estimate, predicted Y scores for each value of
X, and the coefficients of determination and nondetermination.
The program also displays a scatter diagram with the regres-
sion line of Y on X.

1.9 Sampling Distribution

This program allows students to investigate the proper-
ties of sampling distributions. Students enter the mean and
standard deviation of a population along with the number of
samples they wish to take and the sample size for each
sample. Samples are randomly selected; the means for the
samples are calculated and presented in the form of a
histogram. The mean and standard deviation of the sampling
distribution of means are also computed.



1.10 Independent T-Test

The program calculates the t ratio for independent
groups. It also includes a listing of the following values
necessary for computing ts (1) N for each group, (2) sums
of scores, (3) sums of squared scores, (4) sums of
squared deviations, (5) means, (6) standard deviations,
(7) difference between means, (8) standard error of the
difference between means, (9) degrees of freedom, (10)
estimate omega squared.

1.11 Correlated T-Test

This program calculates the correlated t-ratio using
the direct difference method. The output includes the
following values: (1) means, (2) sums of squared deviations,
(3) standard deviations, (4) sum of differences, (5) sum
of squared differences, (6) the mean of the differences,
(7) the standard error of the mean difference, (8) the
degrees of freedom, (9) the t-ratio, (10) the correlation
coefficient.

1.12 O0One-Way Analysis Of Vvariance

This program displays the means and standard deviations
for each group along with an ANOVA table and estimate of
omega squared.

The means and their 95 percent confidence interval are
then displayed in a graphic format.

1.13 Two-Way Analysis Of Variance

This program allows students to enter data from the
keyboard and perform a two-way analysis of variance. The
output consists of a two-way ANOVA table and the means and
standard deviations for each group. The means are then
displayed in a graphic format.

1.14 Chi Square

Students enter observed frequencies for each cell of
a contingency table and receive output of the contingency
table with row and column totals and expected frequencies
beneath the observed frequencies. The chi square value and
degrees of freedom are also displayed.



CHAPTER 2. USING THE IBM PC

2.1 Getting Started

Before you begin to use the Introductory Statistics
Package, you should first copy IBM DOS onto your ISSP
diskette. Copyright restrictions prevent us from distribu-
ting DOS with the ISSP programs. You therefore need to
provide a DOS system disk that contains the following:

1. DOS version 2.0 or higher, but less than 3.0
2. the program GRAPHICS.COM

Assuming the computer is not turned on, proceed as
follows:

1. Place a write-protect tab on your DOS diskette, if
there isn’t one already. Then insert your DOS
diskette into the disk drive (use Drive A if the
computer has two drives). The label on the disk
should be facing up and the oval cutout pointing
inward. Make sure that the disk is completely
inside before closing the hatch.

2. If you have a two-drive system, insert your ISSP
program diskette into Drive B.

3. Turn on the monitor and the computer. The red
light will glow and the disk drive will be
activated.

4. Wait several seconds for the monitor to prompt you
with a message requesting the current date. You
can respond simply by pressing the RETURN key. When
a second message asks you for the time, press
RETURN again. A copyright notice will appear on the
screen, followed by the symbol A>.

5. Immediately after the A> prompt, type:
b:install

and press RETURN. [1f you make a typing error, use
the backspace key (on the top row at the right side
of the keyboard with an arrow pointing left) to
move the cursor over your mistake. Then retype the
necessary characters and press RETURN.

6. Follow the directions on the screen for copying the
programs.



2.2 Using the Menu

So far the program has run without much help from you,
but now you must become more active. A "menu," which is a
list of options that you can choose from, will appear on the
screen. The menu lists 11 programs which may be run by
entering the number of the program from the keyboard and
pressing the Return key. For instance, you would enter
"1™and then press "Return” to start the *“GROUPED FREQUENCY
DISTRIBUTION" program.
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2.3 Editing Your Input

If you make a mistake when entering a number (or a ‘Y*
or °*N‘’ when responding to a question), you can make a
correction quite easily so long as you have not yet pressed
the RETURN key (a large key on the right side of the key-
board labeled with a bent arrow). To make the correction,
you press the “Backspace™ key (on the top row at the right
side of the keyboard with an arrow pointing left) to move
the cursor over your mistake. Then type in the correct
letter or numbers and press the Return key.



2.4 Using the Computer as a Calculator

It is sometimes convenient to use the computer as a
calculator. To do this on the IBM-PC, you must start (boot)
the computer with the PC-D0OS disk in drive A. After entering
date and time or simply pressing Return twice, you see the
following prompt: A>. Now type the following command:
BASICA.

After BASICA is loaded into memory, the "A>" prompt is
replaced by "0K."™ Now the computer will perform basic
mathematical calculations such as addition, subtraction,
multiplication, division, and exponentiation in what is known
as the "immediate”™ mode. This means that the computer will
perform the operations that you desire without having to be
programmed in BASIC or some other language. You simply ask
the computer to perform the addition, subtraction, or what-
ever by typing in a question in a specific format and the
computer responds with the answer. You can perform single
operations (e.g., addition) or multiple operations with one
statement. All of the arithmetic operations that are
described below begin by typing a question mark (as if to
say "What is....?) and end by pressing the RETURN key.

Addition:
To add on the IBM, use the + (plus) symbol.
For example, to add 7 and 2 you would type the
following:
? 7 + 2 (and press RETURN)
The computer responds with: 9
By the way, the computer ignores any blanks
between characters, so the following would work
just as well as the above example:
?27+2(RETURN)
Subtraction:
To subtract on the IBM, use the - (minus) symbol.
For example, to subtract 2 from 7 type the
following:

? 7 - 2 (and press RETURN)

The computer responds with: 5



