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EDITOR’S INTRODUCTION

In recent years much has been added to the necessary
and still more to the desirable equipment of the educa-
tional administrator. Appreciation of the fact that he
should be professionally trained, and that training for
administration includes much that may not be insisted
upon or even recommended to the class-room instructor
is becoming general. There is slowly developing the
idea that even the academic preparation for the future
administrator should recognize the fact that his success-
ful grasp upon the wider aspects of his problem may be
strengthened more through work in some branches of
knowledge than in others.

One of the most neglected phases of professional
training is that which has to do with educational
statistics. This has become more obvious through
the increasing emphasis which is laid upon certain
types of educational measurement. The use of the
graph, the median, the mode, quartiles, standard devia-
tion, coefficient of correlation, and normal frequency
curve in superintendents’ reports illustrates the need
for intelligent preparation in statistical procedure. As
the author of this volume has pointed out in his preface,

there is a real place in educational literature for a text-
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vi EDITOR’S INTRODUCTION

book aiming to present the elementary facts upon which
statistical procedure is developed. A relatively small
percentage of school principals or superintendents have
secured any special higher mathematical training, yet
they are continually confronted with the necessity of
trying to use statistical formule or at least to read
educational discussions based upon educational statis-
tics. There are few books available to which they may
turn for enlightenment, and not infrequently even they
are couched in language too technical for the lay reader.

While it is impossible to discuss educational statistics
without some use of mathematical formule, the author
has attempted to keep in mind at all times the fact that
many who may use the book have had limited training
in advanced mathematics. It is believed that any
intelligent layman can understand the language used
and gain a reasonably useful comprehension of the
topics discussed.

This volume is designed therefore to meet two
demands; first, the need for an elementary text in edu-
cational statistics for colleges of education and teachers’
colleges; second, the need for a discussion of statistical
procedure for the use of superintendents of schools and
others whose professional training has not included
work of this nature.



PREFACE

In preparing this volume the writer has made an
attempt to meet the needs of teachers, supervisors,
administrators, and others interested in the field of
education for an elementary knowledge of statistical
methods and their application to educational problems.
In the course of several years’ experience in teaching
the subject of educational statistics he became con-
vinced of the fact that no satisfactory text-book for
such a course had appeared. The majority of the
persons who make use of statistical methods in educa-
tional work and who therefore need such a course have
not had more than a moderate amount of training in
mathematics, and in few cases has even this moderate
amount been used sufficiently to be at their command.
Therefore, it is impracticable to employ any one of
several excellent texts which are properly suited for
use in a general course in statistics given by a depart-
ment of mathematics. In the writer’s judgment there
is only one book on the market which treats educational
statistics in any adequate way. There are, however,
a number of topics not dealt with at all in it and also
others which receive incomplete treatment. In the

present volume several of the first type are included
vii



viii PREFACE

and also the treatment of a few of the second type is
amplified. It is true that a number of books dealing
with educational measurements have appeared which
contain one or a few chapters dealing with educational
statistics. Although some of these chapters are very
good, the amount of space devoted to the subject is too
small to do more than present the bare minimum
essentials.

The writer has attempted, therefore, to prepare a
volume dealing with the subject of educational statistics
which will not require for its understanding more
mathematical knowledge than is possessed by the
ordinary individual who has completed a year of high
school algebra. There are, of course, many formule
used whose derivations cannot be understood unless one
has studied a considerable amount of higher mathe-
matics. It is not, however, necessary to understand
their derivations to employ them. Although no at-
tempt has been made to give a complete and exhaustive
bibliography, enough references have been included to
enable any one who wishes to pursue the subject further
to do so with little or no difficulty.

The writer wishes to acknowledge his indebtedness to
many persons. There is very little in this volume which
is original with him. Although he feels some degree of
indebtedness to all the authors mentioned in his list of
references, yet the major part of his indebtedness is to



PREFACE i

a comparatively few of them. Chief among these are
Rugg, Monroe, Kelley, Yule, and several of the co-
authors of ‘ The Handbook of Mathematical Statistics”
by Rietz and others. He is also greatly indebted to
Mr. G. W. Reagan of the College of Education of the
University of Illinois for his careful and painstaking
reading and criticism of the entire manuscript.
C. W. OpELL.
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EDUCATIONAL STATISTICS

CHAPTER 1
TABULATION AND CLASSIFICATION

1. General suggestions as to statistical procedure.
Educational data usually are collected by single cases.
They consist of scores, measurements, or other descrip-
tions of numbers of individuals. It is therefore neces-
sary that they be combined or tabulated in some way
whenever very many individuals are concerned. It is
furthermore practically necessary that, if more than a
few cases are being dealt with, some method of check-
ing or numbering be adopted in place of writing out
a description of each case in full. That is to say, a
table is drawn up containing headings which describe
or limit a number of groups or classes into which all
the cases are to be placed.

In its most elementary form such a table resembles
the accompanying simple tabulation. This shows the

Passed LK1 U1 U U 1 22
Failed |[|]] 4

tabulation of the members of a class according to

whether they passed or failed. In making it, one mark
3



4 EDUCATIONAL STATISTICS

for each member of the class is placed after the proper
heading. In this instance the marks so made indicate
that there were 22 members of the class who passed
and 4 who failed. It is customary and convenient to
do as has been done in the example, and for each fifth
case in the same row to make a cross or diagonal
mark through the last four. This sets off the marks
into groups of five and thus renders counting easier.
It is also common to write the number of cases in each
row at the right, as shown.

In simple tabulation of the sort just illustrated there
are frequently more than two classes: or divisions.
For example, if conditions were in use the data given
above would be tabulated in three instead of two
classes, the third being labeled ‘Conditioned.” In
case the pupils of a whole elementary school were
being tabulated by grades, there would ordinarily be
eight headings, one for each grade. In addition to
the classes themselves it is usually well to have an
additional row, placed at the bottom, labeled “Total,”
which contains no marks but merely a number show-
ing the total number of cases in all classes. Sometimes
a more detailed system of classification is usedin-
volving classes numerically defined. The discussion of
such a system will be taken up in some detail in the
section that deals with the grouping of data into
classes.
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For many purposes it is necessary to use a double
system of classification having both rows and columns,
with appropriate headings at the left of the former
and above the latter. The accompanying table illus-
trates such a double classification. In it pupils are

Boys Girls Both

Passed 10 ' 12 22
Ut 1 | L U

Conditioned | || 2 [l 3 5

Failed -8 | 1 4

Fotal ' - 15 16 31

divided according to their sex as well as their scholastic
record. As is the usual practice in such tables there
is a totals row at the bottom and a column for the same
purpose at the right. Therefore the entry in the com-
partment at the lower right-hand corner of the table
shows the whole number of pupils included.

The process of the initial tabulation of frequency,
which has been illustrated by the examples given, is
often called ‘‘primary” tabulation, and the later
statistical treatment, for which this primary tabula-
tion serves as the basis, ‘““secondary” tabulation.
Since the process of primary tabulation is relatively
simple, statistics devote most attention to the later or
secondary work.



