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PREFACE

THE present volume on educational measurement is dom-
inated by two main ideas, first, that the work in measurement
should be handled more and more by the individual class-
room teacher; and second, that the chief purpose to be served
by standard tests is the diagnosis of pupil ability and pupil
difficulties. When standard tests were first devised and dur-
ing the experimental stage, it was well to leave their adminis-
tration largely in the hands of experts. But now that the
value of such tests has been fully demonstrated, it is important
that all teachers master the technique of scientific testing,
and that courses in educational measurement be included as
a necessary training for all teachers. Standard tests are a
new and valuable educational tool or set of téols. No teacher
is fully equipped who has not mastered their use.

The value of standard tests for diagnostic purposes is now
generally recognized. Diagnostic tests are replacing others
not well adapted for such purposes. This means that the
tests are used to locate pupil weaknesses in order that such
weaknesses may be corrected. The individual child thus
becomes the center and object of the work. It is not school
systems as such but children that are important. That we
have so quickly, in the use of standard tests, come to recognize
that the child is the true center and the true object of consid-
eration, is an indication that to-day as never before the spirit
of progress and service is dominating and determining all
educational effort.

The purpose of this volume is not a critical evaluation of
all the available tests on different subjects, but a treatment
of those tests which on account of their use, purpose and adapt-
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Vi Preface

ability have been found to be most serviceable to the class-
room teacher. To this end classroom results from the use
of certain tests and the teachers’ reactions to them expressed
in their own words have been freely used. The work will
serve as a handbook for the classroom teacher and also as a
text for use in teacher training classes in high schools, normal
schools, and colleges, or as a basis for reading circle work.

The authors have drawn freely from the many available
sources and they acknowledge the many courtesies, little and
great, extended by authors of standard tests and by codperat-
ing teachers and superintendents.

While the present work is issued as a completed volume,
it is expected that revisions will be necessary, since standard
tests have undoubtedly not reached their final development.
It will be the purpose of the authors to keep the work up to
date by as frequent revisions as may be necessary in order to
provide teachers with the latest and best essential data on
educational measurements.

G. M. WILsON

KrReEMER ]J. HOKE
AMES, ITowa,
January 1, 1920.
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HOW TO MEASURE

CHAPTER 1
THE NEW ATTITUDE TOWARD MEASUREMENT

WHEN Dr. J. M. Rice, a little more than twenty years ago,
published his studies applying scientific measurement to the
results of teaching, there was a storm of protest by educators
from one end of the country to the other. It was apparent
that the educational leaders of the country were not ready to
follow Dr. Rice’s lead. The present movement started with
studies of a somewhat different nature, such as Thorndike’s
notable study on ‘The Elimination of Children from the
School” and studies by Strayer and Elliott upon school
costs. The application of scientific methods to these phases
of education was received with more favor by educators,
and the emphasis was gradually shifted to the measure-
ment of subject matter through the use of scales and
standardized tests. Thus, after two decades, Dr. Rice’s
viewpoint was accepted and his methods improved upon.

It was fortunate that the first scale for the measurement of
subject matter was the one in handwriting. The value of
this scale became apparent immediately, and by degrees
standards for grade attainment in speed and quality were
set up. These standards were first developed by practical
school men through the actual use of the scale.!

1 Wilson, G. M., ““The Handwriting of School Children,”” Elementary School
Teacher, 11 : June, 1011, pp. 540543, and Freeman, Frank W., ““Some Practical
Studies of Handwriting,” Elementary School Journal, 14 : Dec. 1913, pp. 167-179.
Partly reported by J. F. Bobbitt in the Twelfth Yearbook of the National
Society for the Study of Education, Part I, 1913, pp. 7—96.

B I




2 How to Measure

Even so, when it was proposed at the Philadelphia meeting
of the department of superintendence in 1913 that a com-
mittee on school efficiency be appointed, there was vigorous
opposition. The proposal was merely for the appointment
of a committee, yet a decision required a standing vote and
carried by a majority of only one. The next year, at the Rich-
mond meeting of the department of superintendence, it was.
surprising to note the change in sentiment.

The growth that may take place with an individual
in a single year 1s well illustrated by the remarks of Super-
intendent Ben Bluett, of the St. Louis public schools.
At the Philadelphia meeting, in his usual sincere and
thorough way of thinking, he was very much disturbed
that a group of young men should propose the measure-
ment of “childhood,” “mother love,” and other intangible
elements of the educative process. There was, in fact,
never any intention of trying to measure these elements,
but such terms were used by the opposition, and it was Ben
Bluett’s impassioned appeal against such procedure which
had much to do with the large vote against the proposal for
the appointment of a committee on measurement and school
efficilency. A year later it was generally agreed that the
feature of the Richmond meeting was Ben Bluett’s confession.
He had been made a member of the committee appointed at
Philadelphia. He had met with this committee, fifteen in
number, several times during the year, and had studied the
question earnestly with the other members of the committee.
He had begun to realize the significance of the movement
and had secured the codperation of Dr. Withers of the St.
Louis College for Teachers in applying some of the tests in
the St. Louis schools. The loyal, sincere, whole-hearted
manner in which Ben Bluett acknowledged his lack of under-
standing of the movement a year before, and his thorough
conversion to the advantages of the movement, swept away
whatever opposition there may have been in the Richmond
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meeting. From that time forward the progress of the move-
ment has been only a question of ways and means, and
better adaptation to secure the desired results. Even the
school survey movement, that phase of the school efficiency
movement which has been most feared by superintendents
because of its frequent use by an opposition to discredit
the work of the schools, has entered upon new life and
has become an integral part of the American public school
system.

It must not be assumed, however, that the work in measure-
ment in the public schools has been perfected. It has passed
the first stages. Leaders are convinced. Useful scales and
tests have been developed. The technique of formulating a
test has been further perfected and the value of a scientific
test is better understood. In some respects we have entered
the second stage of measurement. We have come to the
point of discriminating between good and bad tests. Already
a few standardized tests have been discarded.

We are now.quite surely approaching a third stage of
development, and that i1s the stage in which the tests shall
be thoroughly weighed and judged as to the fundamental
considerations of curricula making involved, whether they
are or are not testing desirable school products, and whether
their use will or will not lead to better methods of teaching
and better selection of subject matter. In this stage the
standard tests will be used more and more for the diagnosis
of the weaknesses of individual pupils, more and more in
testing the efficiency of methods of teaching. It is in this
third stage that the rank and file of the teaching profession
are necessarily involved. If the tests are to be of service,
not merely as a general measure of the efficiency of a school
system, but also of service to the teacher and for the pupils in
the schoolroom, then it becomes necessary that the individual
teacher shall master the details for actually using the tests
in her own schoolroom. This is not too much to expect if a
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man well beyond sixty, as was Superintendent Bluett,
could approach this movement with an open mind and
accept its benefits after a year of conscientious study.

That teachers are interested and keen to master the
accumulated knowledge with regard to measurement is more
and more apparent. Hence this effort is made to bring to-
gether the various contributions on the subject in form for
use by the teacher. It is true, of course, that we shall make
slow progress in educating the entire teaching profession
until teachers become a trained body of professional educa-
tors with permanent tenure. But for this it were unwise
to wait. In the meantime, may we not expect that any
one who has accepted the responsibilities of the teaching
profession will consider that she owes it to herself and to her
pupils to master the details of using scales and standard-
ized tests for the measurement of subject matter?




CHAPTER 11

THE MEASUREMENT OF SPELLING

THERE are at present several spelling tests available. Before
deciding on which one to select for use, it will be well to
consider what should be tested in spelling.!

It appears that a person needs to spell only when he writes.
People are therefore good spellers, for all social purposes,
when they spell correctly the words which they use in their
written work, such as writing letters, articles, club papers,
compositions, school exercises, business notes, and the like.
Manifestly the words used under such circumstances are the
foundation words of the English language. The first require-
ment of a test in spelling, therefore, is that it be based upon
the common fundamental words of the English language.

What to Test. — Much progress has been made in deter-
mining the fundamental words in the English language.
Dr. W. Franklin Jones, at the University of South Dakota,
studied the writifig vocabulary of grade pupils by analyzing
the words in the composition work of 1050 pupils residing in
four different states. The work was so managed as to lead
pupils to cover all the various fields of experience, and so
exhaust the words in their several vocabularies. The pupils
continued to write until new words ceased to appear in their
compositions. In all, 75,000 themes were secured, consisting

! The teacher who wants further help on the value of measurement in edu-
cation should take time to read Chap. XII before proceeding with the present
chapter. The teacher unfamiliar with statistical terms will need to consult
Chap. XTI as terms occur in this and succeeding chapters. For the practical
uses of the spelling tests, see the last section of this chapter, beginning on
page 19.

S
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of a total of 15,000,000 words. Dr. Jones spent eight years
collecting and scoring these data. When completed, it was
found that a total of only 4532 different words had been
used by all these pupils. The largest single vocabulary
consisted of 2812 words, the vocabulary of an eighth grade
gir. The result of this study was to give a list of words
which accurately represents the fundamental words used by
school children. Apparently, it contains also the funda-
mental words of the English language.

Other studies have been made. One of similar character,
which has led to the formation of a spelling scale, was
conducted by Dr. Leonard P. Ayres. Dr. Ayres examined
a total of 368,000 words written by 2500 different persons.
This was a summary of previous studies. The first of these
studies included in all about 100,000 words taken from
- standard literary selections. The second was an analysis of
250 different articles which appeared in four ‘Sunday news-
papers published in Buffalo. The third consisted of.the
tabulations of 23,629 words from 2000 short business letters.
The fourth consisted of some 200,000 words taken from the
family correspondence of 13 adults.

The Ayres study has the advantage of being based upon
the words used by adults, and if we assume that the schools
must prepare for active social participation on the adult
level, then certainly Dr. Ayres’ study would be above criticism
from the standpoint of determining the fundamental words
of the English language in common use for writing purposes.
The Jones study and the Ayres study are in complete agree-
ment as to the simplicity and small compass of the writing
vocabulary. g

Any adequate test must be based upon the words of the
language that are in common use and fundamental in written
work.

The Ayres Scale. — In undertaking to form a scale for
testing the spelling of school pupils, the first thing which
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Dr. Ayres did was to determine the words which were most
fundamental. The 368,000 words of his study were made up
largely of repetitions. Fifty different words were repeated
so frequently that they made up approximately half of the
entire list. Dr. Ayres had fixed upon 1000 words as the
number which he should select. In order to get the 1000
words, he finally took all words which had been repeated as
many as 44 times in the entire study.

The next step was to arrange the different words according
to difficulty, in order to secure a graded test, or, in other
words, a spelling scale. To determine the relative difficulty of
the words in the 1ooo list, Dr. Ayres arranged to have the
words spelled by school pupils. Fifty lists of 20 words each
were constructed, and the words included in these lists were
pronounced to the pupils of the various grades in the middle
of the school year in the schools of 84 cities scattered through-
out the United States. The data secured from these tests
gave a total of 1,400,000 spellings by 70,000 school children.
On the basis of these data, the 1000 words were divided into
26 groups according to difficulty. This will be understood
by reference to the scale. (See scale inserted herewith.)

Group “A” consists of “me” and ‘““do,”” and these
words were spelled by 999, of the second grade pupils. At
the other extreme, Group “Z,” consisting of * judgment,”
‘““ recommend,” and “ allege ”’ were spelled by only 509, of
the eighth grade pupils. The scale is simple, and easily
understood. At the top of each column is shown the average
per cent of the words spelled by each grade, except that
report is not made upon any grade for per cents below so.
The blank spaces to the left, however, if filled in, would
indicate in each case 1009, — that is to say, the eighth grade
pupils spelled all of the words correctly from columns “ A"
to “N ” inclusive.

Giving a Test. — A good test should be so difficult that
no pupil in the grade will make a perfect score, and sufficiently
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easy that most pupils in the grade will secure a fairly satis-
factory score. In selecting words, therefore, to test the
spelling ability of a particular grade, it would be well to
choose the words spelled correctly by about 4%0Y, of the
children of that grade. If pupils in the third grade were
being tested, the best test would result from the use of words
selected from column ““ L.” A test, in order to be valid for
individual pupils as well as for the group, should consist of
at least 20 words. A smaller number of words would be
equally valid for an entire school system, but the teacher
will desire to know the standing of individual pupils, and so
will need to use 20 words for the test. If 40 words were used,
the results would be more reliable for individuals.

The tabulations of the scale are based upon tests given by
the column method. This is the usual method of dictating
words for pupils to spell by writing in columns. The Cleveland
Survey shows that the returns from testing by this method
differ very little from returns secured when the words are
used in context. Other studies show that the contextual
method (including words in complete sentences, the entire
sentence being written) gives a slightly lower score. It is
recommended, therefore, that teachers test by the column
method. All that is necessary is that the pupils be given
sufficient time to write a word before proceeding to the next
word. The teacher should also be accommodating in re-
pronouncing a word when necessary, in order to have it
understood. Pronounce the words clearly, but do not sound
them phonetically, or inflect them so as to aid the pupils in
spelling. Give the meaning of words that sound like words
with a different meaning and spelling. In case of difficulty
in understanding a word, the best way to explain it is to use
it in a simple sentence.

Scoring the Papers. — If there were 30 pupils in the third
grade class above referred to, that would give a total of 600
spellings. Suppose that of these 6oo spellings, 480 were
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correct. Then 80Y, of the words were correctly spelled.
Referring now to column ““ L’ of the scale, it will be observed
that the class, as a whole, is 79, above the standard of third
grade pupils in the 84 cities which formed the basis for the
scale. They are at the same time 89, below the standard
for fourth grade pupils. Suppose that a particular child in
the grade has spelled 17 words out of the 20, — that would
mean a grade of 859,. This is better than the class average
and only a little below the standard for the fourth grade.
In the same way, the standing of each pupil in the grade may
be determined.

In order to see at a glance the condition of her class, the
teacher will find it worth while to arrange the scores for her
grades in a distribution somewhat as follows:

TABLE 1.—— DISTRIBUTED SPELLING SCORES FOR 30 THIRD GRADE
PuPIiLS. STANDARD 73

Grade:; /. . C:’?‘_{ffd _____________ Ebe e o TS e O AS
Score . . .|40]|45|50|55|60|65|70]|75|8 |85 |00/ 05| 100
No. of pupils TAUH o e e T - e W

This table means that one pupil made a score of 55, one
a score of 6o, two a score of 65, four a score of 7o, etc.
This distribution emphasizes the needs of particular pupils.
If the teacher of this particular third grade class can, by special
work with the one pupil at 55, the one at 6o, the two at 65,
and the four at 70, bring these pupils up to the grade’s stand-
ard, she will have a very satisfactory situation.

One of the advantages of the Ayres spelling scale is its
simplicity and the ease with which it can be used. Because
it contains the fundamental words of the language and the
words on which the pupil should place his attention, the
changes which it effects in the character of the spelling work

L}







