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FOREWORD

The literature and materials of standardized educational tests are in-
creasing so rapidly and becoming so abundant that it is difficult for the
teacher or supervisor to find his way through the maze. llence the purpose
of this bulletin is to place in the hands of school superintendents, principals
and teachers a brief statement of the nature of the scales, tests and measure-
ments now available for the elementary school subjects, with the available
references on each test and a general selected bibliography on the tests for
each subject. It was the original intention of the writer to add another division
to this bulletin setting forth the purpose and value of educational tests and
measurements. Owing to the lack of space that part has been omitted. Most
of this has been covered, however, in another bulletin by the writer on “The
Value of Standardized Educational Tests to the Teacher,” published by Colo-
rado State Teachers College, Greeley, 1920. The general bibliography at the
beginning of this bulletin is also added to aid in covering this deficiency.

The tests most widely used and those which séem to be the most promis-
ing are indicated by asterisks.

The author wishes to express his indebtedness to Dr. J. D. Heilman and
Mr. E. D. Randolph of this institution for helpful suggestions,

The following books on the subject have been consulted:

Chapman and Rusk: The Scientific Measurement of Classroom Prod-
ucts. Silver, Burdett & Co., New York, 1917.

Monroe, De Voss and Kelly: Educational Tests and Measurements.
Houghton Mifflin Co., New York and Chicago, 1917.

Monroe, W. S.: Measuring the Results of Teaching. Houghton Mifflin
Co., New York and, Chicago, 1918.

National Society for the Study of Education, Seventeenth Yearbook,
Part 1I—The Measurement of Eduecational Products. Public School
Publishing Co., Bloomington, Illinois, 1918,

Starch, D.: Educational Measurements. Macmillan Co., 1916.

The most complete bibliographies on the subject are the one by Edna
Bryner, included in the Seventeenth Yearbook of the National Society for the
Study of Education, and the Library Leaflet No. 2, April, 1919, Bureau of
Education, Washington, D. C.

MARVIN F. BEESON.
Greeley, Colorado, May, 1920.
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I—SPELLING

SPELLING, 1897

It is significant that the tests for spelling were the first ones devised. Tt
is one of the most definite of the elementary school branches. The words are
usually either entirely right or wholly wrong. The methods of testing the
subject readily suggest themselves. The spelling lists and the conditions are
easily standardized. The administration of the tests is usually very simple
and the results easily scored.

In general there are, with respect to the method of administering the
tests, two kinds of spelling tests: those in which the words are dietated in
isolated lists, and those in which the words are put in sentences and the
sentences dictated. Furthermore, the sentences may be dictated so as to allow
the children as much time as they desire for writing them, or they may be
timed so that the children will be forced to write at the normal rate of
writing for their grade, as determined by standardized tests in writing. This
latter method seems to be the more natural, since the pupils are then applying
their knowledge of spelling as they usually have occasion to use it, that is,
in writing at a normal rate of speed, without the attention concentrated upon
the spelling of certain words. The words constituting the spelling test are not
known to the pupils, so that attention is not called to the words to be
spelled. In fact it is possible to dictate the words without the pupils’ knowing
at all that it is to be a test in spelling. They might take it to be an exercise
in writing or language.

In general more words are misspelled when the words are dictated in
sentences than when dictated separately, so that the standards for the same
words in the former method must be about 5 to 15% lower than for the latter
method. (Courtis and Fordyce; see Monrce, De Voss and Kelly, p. 20.) In
the Cleveland Survey, however, no difference was found in the results obtained
by the two methods. (See Judd, Measuring the Results of the Public Schools.)

Examples of spelling tests and scales which were not intended primarily
as timed sentence tests are the Ayres Spelling Scale and the Buckingham
Spelling Test. Tests devised as timed sentence tests are the Monroe Timed
Sentence Spelling Test and the Courtis Standard Research Tests in Spelling,
Forms A and B. The Iowa Dictation and Spelling Tests include both word
lists and timed sentence tests.

As to the method of deriving the tests in apellmg, three general plans
have been followed:

1. Words have been chosen on the basw of their occurrence in several of a
large number of standard spelling books. This was the method used in the
derivation of the Buckingham Spelling Scale.

2. A study of the words actually used most often in business and personal
letters, in newspapers and in standard literature, was made by Ayres for
obtaining the thousand words most often used. Jones employed a similar
method for the derivation of his material of English spelling, except that he
investigated the themes of school children instead of the writings of adults
in order to discover the words used by school children. The total number of
different words occurring in 75,000 themes written by children of all grades
of the elementary school was 4,532,

3. Starch selected for his spelling scale the first non-technical defined
word on the even numbered pages of Webster’s New International Dictionary,
1910, and divided these words into several lists of 100 words each, according
to the length of the words, so that each list is equivalent in difficulty.



RICE SPELLING TEST, 1897

This test is no longer available in printed form and is no longer in
general use. It is of great historical importance, however, in that it marks the
beginning of the modern movement for scientific measurements in education.
Rice made an extensive investigation of spelling by means of his word lists,
and as a result he made the assertion that classes devoting fifteen minutes
daily to spelling proved to be as good in spelling as many classes devoting a
half hour or more to the subject. He found little correlation between the
amount of time spent on the subject and the results achieved.

References: Rice, J. M., The Futility of the Spelling Grind, The Forum
23: March-August, 1897, pp. 163-172 and 409-419.

Tidyman, W. F., A Critical Study of Rice’s Investigation of Spelling
Efficiency, Ped. Sem. 22: September, 1915, 391-400.

NATIONAL BUSINESS ABILITY TESTS IN SPELLING, 1912

“The elementary test consists of fifty words chosen from Ayres’ list of
542 obtained from the examination of two thousand letters. The advanced
spelling test consists of a list of fifty words which are printed incorrectly. In
ten minutes the pupil is to write the words correctly.”

Address: Sherwin Cody, Business Standards Association, 299 Broadway,
New York.

Reference: Commercial Tests and How to Use Them, 1919, same address.

*THE BUCKINGHAM SPELLING SCALE, 1913
(University of Illinois)

The first spelling scale still in general use was that devised by Bucking-
ham. His method of procedure was to select words common to two out of five
standard spelling books. By this method he secured 5,000 words, which by an
elaborate plan he reduced to two lists of twenty-five words each, which were
intended to test children of all grades from the third to the eighth. The
difficulty of each word has been determined experimentally and weighted so
that any number of these words can be given as a test.

The advantage of this test is that the difficulty of each word is known.
The greatest disadvantage is that so few words are included in the test,
and that these short lists are to be used in all the grades. The test is well
standardized, however, and has been used in several of the surveys.

Address: B. R. Buckingham, University of Illinois, Urbana, Illinois.

References: Buckingham, Spelling Ability: Its Measurement and Dis-
tribution, Teachers College Contributions to Education, No. 59, New York, 1913.

Tidyman, W. F., A Descriptive and Critical Study of Buckingham’s In-
vestigation of Spelling Efficiency; Ed. Admin. and Sup. 2: May, 1916, pp.
290-304.

Sackett, L. W., Measuring a School System by the Buckingham Spelling
Scale, School and Sooietyﬂ 2: December 11 and 18, 1915, pp. 860-864 and 894-898.

Lewis, E. E., Testing the Spelling Abilities of Towa School Children by
the Buckingham Spelling Test. Elementary School Journal 16: June, 1916,
pp. 556-564.

Nudd, H. W,, The Buckingham Test of the Gary Schools in New York
City, School and Society 3: April 8, 1916, pp. 529-532. Also in KEducational
Administration and Supervision 2: May, 1916, 311-316.

THE STARCH SPELLING TEST, 1914
(University of Wisconsin)

This test consists of six lists of 100 words each selected from the diction-
ary by choosing words at regular intervals. The words are arranged accord-
ing to length from the shorter to the longer, since it is found that in
general the longer words are the more difficult ones. The technical and
scientific terms were eliminated, so that the test consists of the non-technical
words of the English language.

The advantage of this test is that the score will give one an idea of
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the per cent of non-technical words included in his spelling vocabulary of the
English language. The disadvantage is that many of them are rarely used,
especially by the younger children, and hence are too difficult for a test for
most of these. The test does not purport to be a test of words ordinarily
used or needed.

The test includes directions for administering and scoring, and standards
for the different grades. It has not been used in surveys.

Address: Daniel Starch, University of Wisconsin.

Price: 5c a sheet. One sheet for each examiner or teacher.

References: Starch, Educational Measurements.

Starch, D. The Measurement of Efficiency in Spelling and Overlapping,
Ete. Jr. Ed. Ps. 6: March, 1915, 167-186.

Starch, D. Measurement of Ability in Spelling. Jr. Ed. Ps. 88: October
3, 1918, 327-328.

#*AYRES SPELLING SCALE, APRIL, 1915
(Russell Sage Foundation)

This spelling scale consists of a list of 1,000 common words selected by
Leonard Ayres from an investigation of personal and business letters and
words contained in novels, newspapers and books. The author’s original
purpose was to select 2,000 of the most common words of the English language,
but he found that a few words recurred very frequently and the remainder
of, the 2,000 words only a very few times, so that he limited his list to 1,000
words. These he called the “foundation spelling vocabulary.”

The amount of written material analyzed in securing these words was
about 368,000 words. The scale is divided into twenty-six columns, according
to the difficulty of the words. The steps of difficulty between all successive
columns are equal. The scale is so arranged that columns of varying degrees
of difficulty may be used for any grade. Words for spelling tests are usually
selected from a column of 73% or 849 difficulty for that particular grade.

The Ayres Scale has been used more widely than any other spelling test,
and has proved its value in very many surveys, so that many different com-
parisons among the results are possible.

Address: The scale may be procured at the price of 5 cents from the
Russell Sage Foundation, New York City. (One copy for each examiner or
teacher.)

References: It is described in a monograph of the same foundation en-
titled: A Measuring Scale for Ability in Spelling.

Ballow, F. W., Measuring Boston’s Spelling Ability by the Ayres Spelling
Scale. School and Society 5: March 3, 1917, pp. 267-270.

Briggs, T. H., and Bamberger, F. E,, The Validity of the Ayres Spelling
Scale. School and Society 6: November 3, 1917, pp. 538-540.

Scofield, F. A. Difficulty of Ayres’ Spelling Scale as Shown by the Spell-
ing of 560 High School Students. School and Society 4: August 26, 1916,
pp. 339-340.

MONROE CLASS RECORD SHEET FOR THE AYRES SPELLING

SCALE, 1915
(University of Illinois, Urbana, Illinois)

This is a convenient arrangement for tabulating the scores in the spelling

test and finding the median.

Address: Bureau of Educational Measurements and Standards, Kansas
State Normal School, Emporia, Kansas.

THE BOSTON SPELLING TESTS, MAY, 1915
(F. W. Ballou, Boston)

This test consists of fifty words for each grade. The words were selected
from words most frequently misspelled by the pupils of the seventy elementary
school districts of Boston. The measuring of each word is illustrated by a
sentence, but the sentences are not to be dictated. Minute directions are in-
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cluded for giving and scoring the tests. The test was used in a survey of the
Boston schools. The tests are not published for use.

Address: Department of Educational Investigation and Measurement,
Boston. ;

References: Bulletins Nos. 1, 4 and 11, of the Department of Educa-
tional Investigation and Measurement, Boston.

JONES, CONCRETE INVESTIGATION OF THE MATERIAL
OF ENGLISH SPELLING, DECEMBER, 1915
(University of South Dakota)

This monograph includes a study of the spelling vocabulary of 1,050
pupils from four states. The study was made by examining over 75,000
themes which included about 5,000,000 words. From the study it was found
that the total number of different words used was only 4,532. From this it
appears that this number of words is the limit of the writing vocabulary of
the 1,050 school children from these four states. It is possible, however, that
many words whose meanings were known to the children might have been
omitted by them in their written compositions because of their hesitancy to
attempt to spell the words or to use them in sentences. Very likely many of
these would be understood by the children if used by other people. Jones
gives the list of words misspelled in each of the grades of the elementary
school, and finds that nine-tenths of all the different kinds of misspelled words
occurred in the second and third grades.

From the total list he selected 100 “Spelling Demons” with which the
children have the greatest difficulty. Four-fifths of these words also occur in
the Ayres Scale. The four most frequently misspelled words were found to be:
which, their, there and separate. These hundred words may be used as a
spelling test, or they may be used as a supplementary list for teaching. The
other words included in the investigation, or a selection from these lists, may
be used for teaching. From the results of this study Jones has compiled a
spelling book called “The Child’s Own Spelling Book,” which may be obtained
from the Capital Supply Company, Pierre, S. D.

It will be observed that Ayres and Jones applied opposite methods in the
collection of their material. Ayres’ plan was to discover what words were
used by business mén, and in actual life, while Jones’ purpose was to find
out what words the children used in their own themes and compositions.
Thus the two tests supplement each other, though the former method seems
on a whole to be superior, since it inquires what words will be best adapted
to the actual needs of life.

Reference: Jones, Concrete Investigation of the Material of English
Spelling, Vermillion, S. D., 1914, pp. 27. i

THE NEBRASKA SPELLING TEST, 1916
(Dean C. Fordyce, University of Nebraska)

This is a timed sentence test taken from column O of the Ayres Seale.
Directions for giving the test, time limits for each grade, and standards are
given on the test sheet. The test words are indicated in bold type.

Address: The Nebraska Bureau of Educational Measurements, Lincoln,
Nebraska.

*MONROE TIMED SENTENCE SPELLING TEST, 1917

(University of Illinois, Urbana, Illinois) -

There are three of these tests: the first for grades 3 and 4; the second
for grades 5 and 6; and the third for grades 7 and 8 and the high school. The
tests consist of fifty words each, each chosen from one column of the Ayres
list, and arranged in sentences with the time for beginning to dictate each
sentence indicated in the margin. The significant words are italicized, and
oceur in the first or middle parts of the sentences, so that the children may
begin a new sentence if they do not have time to complete the one on which
they were working.

Complete directions for giving and scoring the tests are given on each
test sheet. A class record sheet is included with the test. The test is mot
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standardized, but tentative standards can be taken from the Ayres Scale,
remembering that the children usually spell from 5% to 15% less accurately
in the timed sentence tests than in the tests with isolated words. Effective
standards are being determined. Ome copy of the test is needed for each
examiner.

Address: W. S. Monroe, University of Illinois, Urbana, Illinois.

*THE COURTIS STANDARD RESEARCH TESTS IN SPELLING, 1917
(Bureau of Research, Detroit, Michigan)

This test consists of two series of timed sentences, each containing twenty-
five words chosen from the Ayres Scale. The first is a preliminary test for
training the children in taking dictations; the second part is the actual
test. The sentences are dictated to the children according to the time indi-
cated in the margin of the test sheet.

For the second grade lists of words are provided instead of timed sentences
on account of the difficulty which second grade children experience with the
dictation of sentences.

The method of testing spelling by mistakes in compositions is also dis-
cussed. Record blanks and graph sheets and very complete directions for giv--
ing and scoring the tests are included with the test material.

Price of envelope for testing forty children, 30c.
Address: S. A. Courtis, 82 Eliot Street, Detroit, Michigan.

THE MINNESOTA SPELLING TEST, 1918

This test, intended for grades 2 to 8, consists of fifty words divided into
three lists, two of fifteen words each, and one of twenty words. One list is
given each day. The objection to the test is that there are probably too
few words, since these are to be given in all the grades beginning with the
second. Directions for giving and scoring the tests are included with the
material. Class Record Sheet No. 1 contains lines for a tabulation for fifty
pupils, and Class Record Sheet No. 2 on the same sheet is for the purpose of
tabulating the frequency distribution,

Address: Bureau of Cooperative Research, University of Minnesota.

IOWA DICTATION EXERCISE AND SPELLING TEST, 1918-19

This test consists of three forms, one for each two grades, beginning
with the third. Each form is printed on a different color of paper so as to
prevent confusion. It is a timed sentence test, and 30 seconds are allowed for
writing each sentence. There are ten sentences, each sentence containing
two significant words chosen from the Ayres list. The words are under-
scored in the key provided with the spelling test. The significant words are
not known to the children, but they are placed near the middle of the sentence
so that the children who write very slowly will have an opportunity to spell
them. The children need not be informed that they are to take a spelling
test.

In addition to the ten sentences, a list of twenty words is provided for
an additional spelling test. Directions for giving and scoring the tests, and
a card for class records are also provided.

Address: E. J. Ashbaugh, University of Towa, Iowa City, Towa.

*THE IOWA SPELLING SCALE, SEPTEMBER, 1919
(E. J. Ashbaugh, University of Iowa)

This test really consists of three separate scales, one for grades II, III
and IV, one for grades IV, V and VI, and the other for grades VI, VII and
VIIL. The scale was derived from results of tests in more than one hundred
schools in the state of Towa. The entire series consists of 2,977 words from
the written correspondence of Towa people. “Accuracy of each word was
determined on the basis of 200 or more spellings by children in each grade.
Thus more than 650,000 spellings were used in each grade. . . . The words
were then placed in a separate scale for each grade, the scale being divided
into twenty-five steps on the basis of the normal probability curve of dis-
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tribution. This means that the difference in difficulty of spelling between the
words of any two successive steps is approximately equal. . . .”

“Ag the increase in spelling accuracy from grade to grade was found
to be irregular, it was decided to consolidate the seven grade scales into three
separate scales instead of into a single scale as Dr. Ayres did with the 1,000
commonest words.” (Reference).

The plan of these scales is very extensive, and they have seemingly
been well standardized on Iowa children, so that it promises to become a
very useful measuring scale.

One copy of each of the three scales needed for every examiner.

Address: Ernest J. Ashbaugh, University of Towa, Iowa City.

References: University of Iowa Extension Bulletins Nos. 53, 54 and 55,
September and October, 1919.

Foster, The Results of a Recent Spelling Test at the University of Towa.
School and Society 5: April 28, 1917, pp. 506-508.

*BUCKINGHAM’S EXTENSION OF THE AYRES SPELLING SCALE,
OCTOBER, 1919
(University of Illinois)

This extension consists of 505 words which have been added to the Ayres
Scale. Most of these words are more difficult than the words Ayres used.
Accordingly the scale is enriched at the upper end. These words were also
selected in a different manner than Ayres’ list. They were chosen according
to agreements among spelling books. The words added by Buckingham are
printed in italics so that they can be distinguished from the Ayres funda-
mental vocabulary. 1

In addition to the supplement to the scale, Buckingham has added valu-
able comments and explanations as to the method of using the scale, and
has shown the difference in the standards to be used when giving the spelling
tests in dictated lists and in timed sentences.

Very convenient record blanks in duplicate form and in different colors
with explanations for tabulating and for finding the median, are supplied with
the scales. :

One scale needed for each examiner. ;

Address: B. R. Buckingham, University of Illinois, Urbana, Illinois.

THE GUHIN “TEST YOURSELF IN SPELLING”
(Date unknown.)
This is a simple spelling test for seventh and eighth grade pupils.
Address: Tub City Supply Co., Aberdeen, S. D.
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Sackett, L. W.—Disparity of Spelling Scales. Jr. Ed. Ps. 6; Dec. 1915, 627-630.

Sears, J. B.—Spelling Efficiency in the Oakland Schools. Sch. & Soc. 2: Oct.
9 and 16, 531-537 and 569-574. Full report in Bulletin of Public Schools,
Oakland, Calif.

Starch, D.—The Meéasurement of Efficiency in Spelling and the Overlapping
of Grades in Combined Measurements of Reading, Writing and Spelling.
Jr. Ed. Ps. 6: March 1915, 167-86.

Studebaker, J. W.—Results of an Investigation of Pupils’ Ability to Spell.
New York, Newson and Co., 1916, pp. 57.

Thorndike, E. L.—Means of Measuring School Achievement in Spelling. Ed.
Admin. & Super. 1: May, 1915, 306-12.

Tidyman, F. W.—The Teaching of Spelling, World Book Co., Yonkers, N. Y.,
1918.

Woody, C.—Application of Scientific Method in Evaluating the Subject Matter
of Spellers. Jr. Ed. Research 1: 119-128, Feb., 1920.

Zirbes, L.—An Experimental Evaluation of Method in Spelling. EL Sch. Jr.
19: 1918, 778-798.

II—ARITHMETIC

ARITHMETIC, 1908

The tests in arithmetic are of two kinds, the reasoning tests and the tests
in the fundamental operations. The former of course generally include the
latter, but the two do not require the same abilities, so that a pupil may
do well in a test in arithmetical reasoning and yet fall below the average of
the class in speed or in accuracy in the fundamental processes. On the other
hand a high performance in the fundamental operations does not necessarily
insure superiority in arithmetical reasoning.

It is rather strange that the first standardized tests in arithmetic should
have been tests in arithmetical reasoning rather than in the fundamental opera-
tions. The latter phase of the subject is simpler, more definite, and certainly
easier to test and to score. In fact it is still thought by many authorities
that there is mnot yet a suitable standard test for reasoning ability in
arithmetic, while there are several good ones for the fundamental operations.
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Stone, the author of the first standardized test in arithmetic, showed in
the references cited below that the subject of arithmetic involves a number of
specific, and more or less distinct, abilities. Courtis has analyzed further the
types of abilities involved in operations in the fundamental processes, and
finds at least seven in addition, three in subtraction, six in multiplication and
nine in division.

In the following discussion the tests in reasoning ability, the fundamental
operations, and the practice tests will be considered successively.

1. Reasoning Tests in Arithmetic

*THE STONE REASONING TEST, 1908 AND 1917
(Teachers College, Columbia University)

There are twelve problems included in this test. The first five receive a
value of one point each, the sixth a value of 1.4 points, the seventh a value
of 1.2, the eighth 1.6, and the last four a value of 2 points each, if worked
correctly. The test is scored by adding the values of the problems worked
correctly. Only the method of working the problem is considered, and credit
is given for examples partially correct and for those incomplete. Fifteen
minutes are allowed for the test. .

The test has been widely used in surveys, and so good standards and
means of comparison are available for it. One of the disadvantages of it is
that the method of scoring is ssmewhat subjective and open to criticism, since
it is difficult to decide how much credit shall be allowed for problems incom-
plete or partially correct.

Address: Teachers’ College, Columbia University, New York City.

References: Stone, Arithmetical Abilities and Some Factors Determining
Them, Teachers’ College Contributions to Education, No. 19, 1908. Stone, C.
W., Standardized Reasoning Tests in Arithmetic and How to Utilize Them.
Columbia University, New York, 1916.

THE BONSER ARITHMETIC REASONING TEST, 1910
This test consists of ten problems divided into two lists of equal difficult