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FOREWORD 

Science is based on research; research is based on 

measurement. 

In all areas of scientific investigation, there is a 

constant attempt to improve the techniques and devices for 

measurement in order to obtain greater reliability and 

validity. 

In the field of educational measurement, Dr. Stuart A. 

Courtis has evolved anew theory which he impliments with his 

Courtis Ratio Tests. The ultimate score from these tests is 

termed an Achievement Status Index which is similar to an 

Intelligence Quotient insofar as each is, purportedly, a 

measure of latent ability to succeed in areas of mental 

endeavor. 

Courtis contends that the conventional and generally 

accepted mental tests are too academic in content, and hence 

tend to measure specifics rather than general mental ability. 

A second, and more serious defect, according to Courtis, is 

that scores on the various parts of a mental test are result

ants of many factors; a score of a complex of factors cannot 

be conceived as a measure of any one ability. This second 

defect, Courtis avers, also renders conventional achievement 

tests invalid. 
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The technique developed by Courtis depends on the 

possibility of measuring certain "elements" of human nature 

or ability; it depends on the creation of tests yielding 

scores of a single variable sxich as "ability to think," 

"ability to learn," "ability to act." The scores of these 

"elemental human traits" for an individual must then be 

combined, and the ultimate score (the combination score) 

will then be a measure of the individual's ability to achieve. 

This measure, according to Courtis, will have a higher valid

ity and reliability than scores obtained from the generally 

recognized conventional mental tests. 

A simile from the realm of chemistry has been sxipplied 

by Courtis: If one wishes to study the nature and charac

teristics of the element copper, it is necessary to procure 

a pure copper specimen. Study of copper sulphate, copper 

sulphite, and copper oxide, no matter how carefully done, 

cannot supply the information about the element copper. 

To pursue the simile further, however, poses the follow

ing questions: Through eduction, copper can be obtained in 

pure form and, similarly, it might be possible to determine 

a "pure," elemental, human trait. But, whereas, copper can 

exist In its pure state, any elemental human traits must exist 

in combination with all traits of the individual. Therefore, 

would it be advantageous to measure "pure," elemental, human 

traits? Is the nature of an individual determined by a mix

ture of his traits or a "compound" of them? 
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A fundamental theory underlying the Courtis Ratio Test 

rationale is the contention that a technique can be devised 

to provide a measure of a single variable uncontaminated by 

the omnipresent extraneous factors. Therefore, it is the 

theory of ratio scores as conceived by Courtis which is of 

primary importance. 

Courtis has long been associated with the educational 

measurement movement. He published his first standardized 

educational achievement test in 1909, and the sale of his 

tests to date runs into the tens of millions. Therefore, 

this investigator felt that an innovation of Courtis' in the 

field of education measurement was worthy of study. 

This study deals with Courtis Ratio Scores from the 

Courtis Ratio Tests. The first consideration was determina

tion of the meaning and nature of the Ratio Test Ratio Scores 

by means of an experimental study employing the multiple 

factor analysis technique; the second consideration was a 

deductive, mathematical study of the theories underlying the 

ratio score technique. 

The conclusions drawn from this study tend to support 

Courtis * contention; the ratio score technique does appear 

to have merit. 

During the course of this study, however, this investi

gator has noted several basic concepts of Courtis which might 

be altered to improve the Ratio Score technique. But this 

investigator embarked on a study of the Courtis technique as 

it exists and not on a determination of ways of improving it. 
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CHAPTER I 

INTRODUCTION 

Scores on an educational or psychological test are commonly 

thought of as providing a measure of a specific ability, skill, 

aptitude, knowledge, or even general or specific intelligence. 

There must be, however, a reasonable doubt in the mind of any 

thoughtful test user as to the degree of accuracy of this assump

tion that test scores provide true measures of the intellectual 

traits which these tests purport to provide. The literature in 

the field of educational measurement and evaluation has devoted 

adequate space and placed proper emphasis on this all-important 

question. Both in theory and practice, the validity and relia

bility aspects of test measures are carefully considered. 

Among educational scientists there is unanimous opinion 

that in theory educational tests have great worth. On the sub

ject of the validity and reliability of test measures there is 

concurrence, too: tests are neither wholly valid nor wholly 

reliable. Of the two qualities, validity is the more closely 

scrutinized because of the assumptions which must be made for 

its determination. 

Walter C0 Cook, writing in Educational Measurement 

states:1 "They (educational tests) are potentially as 

"4c. P. Lindquist, et_ al,, Educational Measurement (Wash
ington: American Council on Education, 1951), P«9. 

1 
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harmful when used improperly as they are valuable when used 

properly. There is no magic in mere use." 

C. C. Ross, in his book Measurement in Today's Schools, 

closes his ninety-nine page consideration of the validity and 

reliability of mental tests with this statement:1 

Then there is the third attitude, that of the 
practical person who has learned through experience 
not to expect perfection. Moreover, he has found 
that excellent work can be turned out with imperfect 
tools, if only they are used with sufficient skill. 
He has also discovered that greater skill is called 
for than if the instruments were perfect, and he 
sets out deliberately to attain the skill needed. 
He realizes that the very existence of these imper
fections imposes a special obligation upon the user 
to seek to understand as fully as possible their 
nature in order to get desired results in spite of 
them. Furthermore, he makes a conscious effort in 
interpreting and using test results in order to take 
into account the existence of errors. In other 
words, he takes the very common-sense point of view 
that the proper thing to be done under the circum
stances is to make the best possible use of such 
tools as exist, while waiting for better ones to be 
developed. 

p 
William A. McCall, in his treatise Measurement. writes: 

But the imperfections of educational measure
ments are, in general, far more glaring than the 
majority of those made in physics, chemistry, and 
like sciences,, Some may have gotten the impression 
that standard tests are perfect instruments. This 
is far from the truth. They have numerous and de
cided limitationso 

As an example of potential error, McCall continues:^ 

Ask a cautious psychologist just what a given 
test measures and he will answer somewhat as follows: 

•'"C. Co Ross, Measurement in Today's Schools (New York: 
Prentice-Hall, Inc., 19l4-7)> p.~9"8. 

p 
William A. McCall, Measurement (New York: The Mac-

millan Co0, 1939), p. 18. 

^Ibido, p. i|9 



3 

"It measures the ability to do so and so with the 
material which you see on the test sheet, when 
the test is applied under certain conditions." 
If you are dissatisfied with this conservative 
statement, you may enquire: "Will the pupil who 
deals with these test difficulties with a given 
degree of excellence deal with these apparently 
same difficulties when imbedded in a real practi
cal life situation with an equal degree of excel
lence?" 

No one knows very much about just how close 
results for the different tests are to the results 
in actual practice ... 

And finally, after a favorable consideration of the vali

dation of 100 Trade Tests designed by Ruml, Robinson, Chapman, 

M e i n e ,  K r u s e ,  W y l i e ,  T o o p s ,  a n d  o t h e r s ,  M c C a l l  a v e r s " F e w  

educational tests are constructed with such careful attention 

to what the tests really measure. The test is usually assumed 

to measure what it looks as though it measures." 

Dr. Stuart A. Courtis, one of the very first designers 

of standardized subject matter tests, in common with other 

1Ibid., p. 52. 

^Dr. Stuart A. Courtis has been active in the field of 
educational testing for well over forty years; he is one of 
the first creators of standardized subject matter tests as 
we know them today. His first tests (rate tests in Arithmetic 
with units based on objective criteria) were constructed in 
1909. He subsequently published tests in the following subject 
matter areas: Composition, Reading, Spelling, Handwriting, 
and Geography. His personal records show "many million copies 
sold * around the world.1" 

In 1939, Dr. Courtis xtfithdrew his tests from the market 
because he had a conviction that the test scores were mislead
ing and valueless. (This feeling is not restricted to his own 
originations.) They did not test what they seemed to measure. 
He comments in his booklet Fact and Fancy in Educational 
Measurements (Bulletin of the School of Education, University 
of Indiana, XVIII (September 191+2), pp. 8-21}., "educational 
measurement, as conventionally practiced, is largely fancy." 
And, again from the same source, "It is a fact that vie have 



k 
experts in the field of educational measurement, feels "the 

measurement movement has been of great benefit. 

But Courtis has long decried the assumptions of validity 
p 

in no uncertain terms, "Deductive assumptions that one knows 

in advance what a given test will measure, or that a test 

measures what its name denotes are the products of grossest 

ignorance and pseudoscientific activities." 

And Courtis is disturbed about the unreliability of test 

scores as usually obtained, as they pertain to the individual 

"To base judgments, correlations, profiles, aptitudes, etc. on 

raw scores from a single testing, even when batteries of tests 

are used, would seem to be the height of folly or ignorance."^" 

Stemming from this question of the acceptability of mental 

test scores from the standpoint of validity and reliability 

many instruments of measurement, but our assumptions that they 
measure intelligence, reading, personality, etc., can easily be 
proven to be gross superstitions." 

Therefore, because of this strong conviction, Courtis 
writes (see Appendix A, p. 120), "In honesty, the author could 
do nothing less than withdraw his tests from the market." 

^"Stuart A. Courtis, "Pact and Fancy in Educational Meas
urements," Bulletin of the School of Education, University of 
Indiana, XVIII (September 19^2), pp. 8-2I4.. 

^Appendix B, p. 133. 

3 Appendix B, p. lL|5. 

s writer had numerous consultations with Dr. Courtis 
in the process of studying the rationale behind his Ratio 
Tests. Every effort has been made to fully understand the 
theories and practices suggested by Courtis. Courtis is ear
nest and forthright in his utterances, and this writer feels 
that the language used in the last two statements was not meant 
to impute ridicule nor derogation toward others; the strong 
wording is for emphasis. 



are two possible courses of action: (a) to make use of the 

available test instruments, always bearing in mind the weak

nesses which can be expected in the resulting scores, or (b) 

endeavoring to create improved tests which will have a greater 

reliability and validity,. 

The creation of tests with improved validity and relia-

bility can be undertaken in two ways: (a) to improve the 

mental tests now in existence, or (b) to create a new type 

of measure. 

In an attempt to effect an improvement in the validity 

and reliability of test measures, Courtis chose the second 

possibility; he originated the Ratio Tests. These tests 

purportedly provide"'" "an index of all thinking and learning"0 

But through modification of the test instruments, specific 

aptitudes, skills, or abilities might be measurable by use of 

2 the Ratio Test technique0 

The rationale of the Courtis Ratio Tests cannot be ade

quately expressed in few words, but the major premises of the 

Courtis Ratio Test theory can be provided in abbreviated form0 

"'"Stuart Ao Courtis Ratio-Test Test Manual, Chapter 60 
2 For examples of the Ratio Test technique applied to 

subject matter tests see: Appendix H, p0177. Samples of 
Academic Subject Matter Tests of the Ratio Te3t Pattern; 
Appendix B, po130. "A Statement of Facts, Concepts, Theory 
and Practices Involved in the Use of the Courtis Ratio Tests, 
etCo", (Prepared by Stuart A. Courtis); Stuart A0 Courtis, 
"Fact and Fancy, etc0", p. l|.l. 
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(The statements which follow are not quotations; they are a 

summarization of the writings of Courtis which pertain to his 

Ratio Testso) 

The general premises which could pertain to academic 

tests in general, as well as to the Ratio Tests specifically, 

are: A score on a mental test is influenced by many factors0 

These factors combine multiplicatively to provide the scoreo 

If two specially designed tests are administered, one contain

ing just one more factor than the other, the scores can be 

ratioed to eliminate by cancellation all factors except the 

one additional factor0 Such a "ratio score" is a measure of 

a single variable, an elemental trait, ability, or skillo 

This "ratio score" has high reliability because certain error 

factors are cancelled out« 

Premises concerning the Ratio Tests specifically follow 

this pattern: The level of achievement of an individual is 

determined by that individual^ ability to think and then to 

acto Knowing the individual^ potential in these "elemental" 

abilities would permit a close estimate of his achievement 

potentialo The Courtis Ratio Tests provide indices of these 

"elemental" abilities~«thinking ability and motor ability. 

Hence, the Courtis Ratio Tests can provide an index of 

general ability to achieve. 

Qualifying premises are offered: An index of emotional 

status may need to be determined for combination with the 

indices of the two "elemental" abilities for a more valid and 



7 

reliable index of general ability to achieve. It is also true 

that indices for a certain few specific abilities might be 

needed to modify the measure of general ability for more valid 

and reliable prediction in specific areas of mental endeavoro 

(This would seem to be a modification of the Spearman "two-

factor" theory0) 

And, as a final premise: The Ratio Tests are adequate, 

as they are designed, to provide valid and reliable measures 

of the general ability to achieve. But the validity and re

liability of this measure will become optimal when cumulative 

records are kepta These records will make determination of 

an individual1s "growth curve" possible, and thus permit the 

transformation of the Ratio Test scores into isochron units. 

Isochron units^, Courtis feels, make possible the most valid 

and reliable prediction of an individual's level of achieve

ment at a given time« 

This dissertation is concerned with a validation of the 

rationale underlying the Courtis Ratio Tests. The rationale 

is too extensive to permit proper examination of it in toto 

in one study. Therefore this study will be restricted to 

consideration of the "general" premises—those premises which 

could pertain to academic tests in general. 

Limitation of this investigation to the area of the 

"general" premises was decided on for two reasons: 

^Por a description of isochron units see: Stuart A. 
Courtis, "The Factor Concept", University of Michigan School 
of Education Bulletin IV (December 1932), pp« 36-380 
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1. The worth of the whole Courtis Ratio Test rationale 

rests on the validity of the "general" premises, the premises 

pertaining to the Ratio Test scores« 

2. If the "general" premises, those pertaining to the 

"ratio test" theory are valid, a new, and possibly extremely 

useful, type of educational test can be created,, 

In this study, no suggestions will be made for altera

tion or improvement of the theories and practices stated or 

described by Courtis. This is strictly a study of the 

rationale as it exists at the time of this writingo 

The plan of this study will show two major areas of in-

vestigation<, 

lo First area of investigation: An experimental research 

program was designed to answer the following questions: 

a0 Can it be shown, by means of a multiple-

factor analysis, that the Ratio Scores are single 

factor scores? If they are, what descriptions of 

the single factors would seem most fitting? 

b0 Is there any apparent correlation between 

the Courtis Ratio Scores, singly or in combination, 

and levels of achievement in academic subject mat

ter as evidenced by a battery of standardized 

criterion achievement tests? 

c. Do the indices obtained from the Ratio 

Scores and the scores from the criterion tests by 



9 

the technique described by Courtis seem to imply 

an individual pattern for each testee? Is the 

premise set forth by Courtis that the Ratio Score 

indices (i.e.: the indices of "thinking ability", 

"motor ability", or a combination of the two) 

indicate the general level of achievement appar

ently valid? 

The questions have been asked in relative terms ("would 

seem", "apparently", "3eem to imply") because the population 

sample for the experimental testing program was, admittedly, 

too restricted (125> cases) to provide conclusive evidence. 

It is felt, however, that an experimental program of this 

scope should provide definite indications of the conclusions 

which would be obtained from the same testing program admin

istered to a more adequate population sample. 

2. Second area of investigation: A deductive mathe

matical study was made of the "general" premises. This study 

was made to answer these questions: 

a. Can the multiplicative theory of factor 

influence on the score of a test be accepted as a 

valid hypothesis? Can this theory be defined by 

a mathematical.equation which can be logically sus

tained? 

b. What is the theoretical reliability of the 

various Ratio Test scores and indices? 
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c. Is there theoretical validity in the pre

mise that a "ratio score" provides a valid measure 

of a single variable or element? 

The answers found for these questions, the questions 

which delineate the scope of this study, might well accent 

the belief held by Courtis that the Ratio Test technique 

could provide new and valuable testing instruments for 

academic subjects. 



CHAPTER II 

THE COURTIS RATIO TEST RATIONALE 

A brief outline of the Courtis Ratio Test rationale was 

presented in Chapter I. The present chapter will provide a 

detailed description of this rationale0 

The information on which this description is based was 

obtained by personal interview with Dr0 Courtis and from a 

wealth of material (much unpublished as yet) provided the 

writer by the originator of the Ratio Tests0 This descrip-

tion is, therefore, a restatement of Courtis' ideas© 

A summary of the Ratio Test rationale can be given: 

Individuals differ in ability; this difference is due to the 

variable elements1 of human nature0 It is possible to meas

ure the status of the individual in the several basic elements; 

these separate measures can be combined to provide a measure 

of general ability to achieve* 

Courtis implies these concepts in his writing thus: "A 

new era in scientific measurement of human beings is opening 

up., New elements in human nature are being discovered, and 

new techniques for measuring them are being devisedo" And, 

"if one knows and measures the basic natural elements in a 

^"Elements are entities which do not change under train« 
but operate to determine the effects of training." See 
Stuart A. Courtis, "New Concepts in Education," Journal of 
Educational Research^ April, 19^2, p. 5%o 

11 
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person, and gives him measured training, the scores he makes 

each year can be predicted in advances" 

Scientific Law 

At this point, it would be well to interject Courtis* 

reasoning on the nature of an element and his beliefs con-

cerning the need for tests which measure elemental traits: 

Scores from conventional educational and psychological tests 

are compounded from many factors and influences; therefore, 

they measure no single thing; they measure a complex,, Until 

determination, definition, and measurement of elements are 

achieved, experimental research in education cannot result 

in scientific law. 

Courtis states in Toward a Science of Education 

In astronomy, in mechanics, in every field 
where scientific progress has been made, the story 
is the same. In general outline it is (l) crude 
analysis of observed phenomena, (2) assumptions to 
explain the observations, (3) development of crude 
measuring instruments and crude experimentation, 
(I4.) discovery of discrepancies between explanations 
and observations, (5) rapid collection of quanti-
tative information leading eventually to the 
formation of concepts of "elements" and precise 
definition of "elements", (6) similar rapid develop-* 
ment of improved measuring instruments and improved 
techniques of experimentation, and (7) finally 
decisive experimentation leading to the discovery 
of law. 

As one generalizes the development of science 
one can generalize the conditions essential for success: 
(1) objective definition of entities (elements) 

•^Stuart Ao Courtis, Toward A Science of Education 
(mimeographed) „ 
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which defy further analysis, (2) development 
of linear units and scales, (3) study of the 
processes of nature under conditions which 
enabled the scientists to determine the effect 
of one variable on another, without conflicting 
inf luences<> 

The formal statement of these essential 
conditions is called the law of the single vari* 
ableo-'- It is the basis of the "scientific 
method"o The law is as follows: "An observed 
effect can be ascribed with certainty to a given 
factor or cause ONLY WHEN all other factors have 
been held constant, or changes in them allowed 
for in terms of the known laws governing their 
action." 

The Ratio Tests 

p 
The Courtis Ratio Tests are an attempt to measure two 

elemental traits deemed basic determinants of the level of 

achievement which can be expected for an individual. 

It is an unfortunate circumstance that the "law of the 
single variable" has been so narrowly "defined" in the field 
of educational researcho This term implies matching of two 
classes, one to be the experimental group, the other the con
trol group, etCo The assumptions of "identical groups" and 
"controlled conditions" are obviously naive. Experimentation 
following this type of"law of the single variable" is, there~ 
fore, in disrepute» (See Educational Research: "A New View", 
Phi Delta Kappan. XXXV", No« 1, October, 1953* PP® 33> 3&, 60o) 

Because experimentation under the "law of the single 
variable" as conventionally implied in educational research 
is in disrepute, Dr. Courtis* theories often do not get 
proper consideration, this writer has found« When "single 
variable" is mentioned, there is a strong tendency for the 
audience to lose interest. 

But the Courtis "single variable" is an element of human 
nature, and not a controlled group situation. 

Throughout this dissertation, "single variable" will 
mean "elemental trait" or "elemental skill". 

O 
See Appendix G for samples of the Ratio Tests0 



111. 

The first is the Motor Control Test yielding an ultimate 

score called a Motor Status Index (MSI). This test depends 

on the premise that the rate an individual adopts as his usual 

or most comfortable rate for marking circles and X's on a 

paper is highly correlated with his ability to act. Courtis 

states, "The Motor Control Tests measure the rate at which a 

person releases energy. Individuals differ both in the amount 

of energy they have available to release and the amount they 

release under a given stimulus." 

Second, there is the Thinking Teat providing a measure 

called a Quality Status Index (QSI)0 This test is based on 

the assumption that the ability to think "opposites" is high

ly correlated with a general ability to think. Courtis avers: 

"The Thinking Tests measure, of course, the ability to think 

opposites, but the QSI apparently is an index of all thinking 

and learning, not just thinking opposites." 

Finally, a combination of the QSI and MSI is expected 

to give the Achievement Status Index (ASI) of the individual. 

This concept is stated by Courtis: "The ASI is believed to 

measure individual differences in all achievement. Of course 

there are many complicating factors..e" 

Three of the possible complicating factors can be notedc 

If the QSI and MSI are valid measures of what they purport to 

measure and the hypothesis of the predictive ability of the 

ASI cannot be experimentally verified, then: 
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First: The method used to combine the QSI and MSI could 

be faulty. "The laws of combination are just being worked 

out," Courtis states. At present the method used is deter

mination of the mean of the QSI and MSIo 

Second: There may be a third element of human nature 

essential for determination of the ASIo This could well be 

a measure of temperament, for within the area of temperament 

would be found the will to endeavor. 

Third: It is possible that prediction of achievement may 

require inclusion of measures of specific elemental skills in 

the AS I formula. Courtis alludes to this in his paper contain

ing this statement: "Some persons are 'born short* in spelling 

while others are just naturally good spellersPostulation 

of the need for a specific elemental ability measure to be 

coupled with a general elemental ability measure recalls the 

Spearman "two-factor" theory of mental ability. 

The Status Indices 

The Quality Status Index and the Motor Status Index are 

scores of special design. These scores are obtained by re-< 

lating the Ratio Score of an individual to the Ratio Score of 

the mid-person of the score distribution. The score of the 

mid-person was chosen as the measure of central tendency for 

use in determining the indices for two reasons: (a) such a 

score is "real" and therefore better understood by teachers 

in general, the ultimate users of the Ratio Tests, and 
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(b) effects of the cases at the extreme of the score distribu

tion are eliminated. 

The Ratio Scores 

The Ratio Scores are, Courtis avers, element scores. 

These Ratio Scores are based on the premise that the factors 

combining to produce a score on a test combine multiplicatively0 

On this premise, if two test scores are ratioed, the common 

factors cancel out. And if two tests are designed so that the 

scores on both tests are determined by the same factors except 

for one additional factor introduced into the score of one of 

the tests, then the ratio of these scores will provide a meas

ure of the additional factor,, As the added factor evidences 

its difficulty to different individuals, the ratio will assume 

values between zero and oneQ 

An equation demonstrating the method of obtaining a Ratio 
*1 

Score will clarify these concepts0 T represents the true s 

score on a rate test of a simple task; the factors operating 

to produce the score might be F^, F t̂ IP y etc. According to 

the multiplicative theory. 

T = F-. x F~ x F0 x . o. x F„ 3 1 2 3  n  

Similarly, the score T„ (the "complex" test), from the test 

used to obtain score Ts with one additional factor introduced 

by changing the directions, can be expressed: 

Tc = P1 x P2 x P3 x 0 e ° x Pn x pa 

"'"Chapter VIII deals with mathematical treatment of the 
various Ratio Test scores and indices. 
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The Ratio Score is determined by dividing Tc by Ts . 

Because the factors F-j_, Fg, F^, etc. are the same on both 

tests (the tests for T and T are short and administered in s c 

one sitting), they cancel out, leaving Fa , the factor for 

which a measure was desired. 
Tc F1 x F2 x F3 x ... x Fn x Fa 

Ratio Score = — = < = Fa • 
T_. F., x F~ x F0 x ... x F s jl d. n 

Error was purposely omitted in the above equations. It 

was felt that inclusion of an error term would unnecessarily 

complicate the demonstration of the Ratio Score concepts. 

Reliability Considerations 

In a test situation, Courtis states, internal factors 

within an individual can so affect his responses that the 

score he gets on the test is not a reliable measure. For 

this and other reasons, Courtis writes, "One cannot by any 

possible means secure a response from an individual that one 

can call reliable with certainty," and he continues, "the 

minimum number of tests on which it is at aH safe to base any 

judgment about an individual is three (preferably five)." 

Because of this conviction, the Courtis Ratio Tests of 

Thinking are three pairs of tests. One pair is wholly number 

in content, a second pair is wholly verbal, and the last pair 

pictorial. From each pair of tests a Ratio Score is obtained 

as previously described. The Ratio Score chosen as the meas

ure of the individual is the mid-Ratio Score of the three when 

they are considered in order of size. 
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The difference between the raid-Ratio Score and the Ratio 

Score closest to it in order of size is considered as a relia

bility check. When this difference exceeds a certain value, the 

individual is considered untested; his internal variability 

was too great to allow acceptance of any score as reliable. 

After studying score patterns of some 20,000 Ratio Tests, 

Courti3 states: "Eighty per cent of the children will have 

scores (Ratio Scores) that differ up to nine points. When 

the variation in the two (Ratio Scores) most alike exceeds 10 

points, one knows the test is valueless as a measure of the 

individual because it has been disturbed by the operation of 

some internal factor, usually emotional tension." 

Use of Isochron Units 

The optimum worth of the Ratio Tests will be realized, 

Courtis believes, when cumulative records become available. 

Such cumulative records will permit the use of individualized 

isochron units to permit the best possible evaluation of the 

Ratio Test scores on an individualized basis; the child4s 

rate of development and level of development will be measur

able in terms of his own potential. 

In comparing the use of "raw" Ratio Scores with isochroni

cally transformed Ratio Scores, Courtis writes: 

The conclusion is that the ratio method is a 
justified way, but not the most precise way of de
termining individual differences in the quality of 
thought patterns in individuals. Within two or 
three years longitudinal (cumulative) records will 
be available to determine whether or not the use 
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of precise measures (isochronic units) will change 
the conclusions reached, but for the present the 
ratio method uses such data as are available in 
the best way known to achieve a measure of quality. 
(Theory) 

Conclusion 

As was stated in the beginning of this chapter, the ideas 

presented are those of Courtis--his rationale of the Ratio 

Tests. All statements in this chapter which are not direct 

quotations are the writer*s interpretation of the materials, 

published and unpublished, supplied him by the originator of 

the Ratio Tests, or information obtained by personal interview. 

Courtis is in the process of revising the Ratio Tests; 

they are not perfected instruments for mental measurement. 

He states, "Like any new and revolutionary concepts, those 

in this bulletin^ have not been established by widespread 

experimentation." 

2 And his final conclusion is: 

It is not contended that the many problems 
involved in Ratio Testing have been solved, but 
that a new method of testing and interpreting 
test scores has been devised which throws much 
light on the difficulties experienced with tests 
in the past and leads to different results and 
different conclusions. The new method opens the 
door to much constructive thinking and to the 
development of personalized statistical methods. 

1,,The Thinking Tests", Courtis Ratio Test Bulletin No. ij.. 

p 
Appendix A, p. 154-



CHAPTER III 

PREVIOUS STUDIES 

Three major studies have been made of the Courtis Ratio 

Test rationale; a fourth, started several years ago, is still 

in process. The study being reported in this paper is the 

fifth examination of the principles, theories, and concepts 

on which the unique Ratio Test theory is based. 

This fifth examination of the Ratio Test Rationale will 

investigate areas of the rationale not yet studied. A review 

of the previous studies will provide background information 

desirable for a full understanding of this, the fifth inves

tigation. 

Studies by Dr. Stuart A. Courtis 

Dr. Courtis has made two studies of his tests. In the 

first, Courtis administered his Ratio Tests-*- to a population 

of 10,302 children of four countries: United States, 

2 England, Scotland, and Switzerland. This experimental re

search project was designed to determine what effect, if any, 

the environment of individuals would have on their Ratio Test 

scores. 

1 See Appendix G for samples of the Courtis Ratio Tests. 

P 
^Courtis reports two groups from Switzerland: one rural, 

and one metropolitan. 

20 
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From this research, Courtis drew the conclusion that 

the Courtis Ratio Tests yielded scores in which "central tend

encies and variabilities do not vary much with sex, culture, 

training, language, and such factors." 

His second study was carried out to determine what 

effect, if any, the age of an individual would have on his 

score on the Courtis Ratio Tests. The outcome of this re

search study, Courtis avers, is that the "scores measure 

something in which the children differ but which is constant 

from age to age as nearly as can be told without waiting un

til identical children have been measured every year from six 

to sixty." 

On the basis of the evidence from his two experimental 

research programs, Courtis infers that because the Ratio Test 

scores show individual differences which seem to be independent 

of "age, sex, training, culture, language, and such factors," 

the Ratio Test scores are measures of "an elemental entity 

like mass, electrical resistance, temperature, and other phys

ical elements;" and "A few simple preliminary experiments 

have made it probable the isochronic scores measure the quality 

"*"See Appendix C for the tables Courtis presents as the 
evidence from which he draws his conclusions. These tables 
have been published in the Journal of Educational Research. 
June 1952, p. 579 and p. 58l. 

p 
These "isochronic scores" are Ratio Scores converted 

to isochron units. Within the range of to 70% ("raw" 
Ratio Scores), the isochronic curve is tantamount to a straight 
line. Therefore, if the isochronic scores from this range 
of Ratio Scores (the range encompassing 95% of the Ratio 
Scores) correlate with "native ability", then the raw Ratio 
Scores will correlate to the same degree. 
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of the individual, differences in ability to profit by experi

ence; native capacity." 

Study by Dr. Arthur DeLong 

The third experimental study was started several years 

ago by Dr. Arthur DeLong of the Child Development Laboratory 

of Michigan State College, East Lansing, Michigan. It is a 

study of the constancy of an individual's Ratio Test scores 

over a period of time as a check on the findings of Courtis* 

second study. Results of this study are not yet available. 

Study by Dr. Lawrence H. J. Valade 

The fourth study of the Courtis Ratio Testa was made by 

Dr. Lawrence H. J. Valade.^ It was made (a) to verify the 

findings of Courtis* experimental research, (b) to determine 

the validity of the Ratio Test scores, and (c) to determine 

the reliability of these scores experimentally. A summary of 

Valade*s hypotheses, techniques, and conclusions follows: 

Hypothesis One: "The factors of sex, school, motor con

trol, rate of learning, grade and all of their interactions 

have no significant effects upon the ratios derived from the 
p 

Courtis General Development Test." 

1 
Lawrence H. J. Valade (Doctoral Dissertation), "Invari-

ancy, Validity, and Reliability of a Ratio of Measures of 
Complex over Simple Performance" (1953)» Wayne University, 
Detroit, Michigan. 

2 The General Development Tests were revised in 1953* 
The revision was titled The Courtis Ratio Tests. 
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The Courtis tests and a criterion spelling test were 

given to 307 children in grades VI and VII. By design, the 

spelling test was a measure of rate of learning. Prom the data 

obtained, a variance analysis of design 2x2x3x3x3 (two sexes, 

two schools, three learning rates, three motor control rates, 

and three grades ) was formulated. The conclusion, according 

to Valade, was: The hypothesis is accepted for all factors 

and interactions of the factors except three: (a) sex x school, 

(b) sex x school x motor, and (c) sex x school x motor x rate 

of learning; and these three are doubtful. 

(These conclusions agree with those of Courtis as deter

mined by his experimental research.) 

Hypothesis Two: "The Courtis General Development Test 

has a satisfactory degree of validity." 

The Courtis test and the criterion five-factored Thurstone 

Tests of Primary Mental Abilities (space, reasoning, word 

fluency, numbers, and verbal thinking) were administered to i|.0 

children in grade IX. Correlation coefficients were computed 

between each of the five Primary Mental Abilities and each of 

the three Courtis Ratio Scores (pictures, words, and numbers). 

The hypothesis was rejected. 

(The correlation coefficients computed by Valade by means 

of the Pearson product moment formula are somewhat at variance 

with the correlation coefficients obtained by this writer from 

correlation of the same Courtis Ratio Scores with scores ob

tained from the California Achievement Tests, Complete Battery, 



2k 

Elementary Grades and the California Short Form Test of Mental 

Maturity. This writer computed tetrachoric correlation coeffi

cients from the scores of a population of 125 children in grades 

V and VI.J1 

Hypothesis Three: "The Courtis General Development Test 

has a satisfactory degree of reliability." 

The coefficient of reliability was determined as .9^. 

The hypothesis was accepted. 

"'"For a comparison of the correlation coefficients obtained 
from these two studies, see Appendix C. 



CHAPTER IV 

THE PLAN 

The rationale of the Courtis Ratio Tests is complex. 

Chapter II, the analysis of this rationale, accents this 

complexity. 

Previous experimental research concerning this complex 

rationale has been limited to three pertinent inquiries; 

(a) Is a Ratio Test score uncorrelated with age, sex, culture, 

training, language, etc.; and, if so, what are the implica

tions? (b) Does a Ratio Test score have "satisfactory" 

validity? (c) Does a Ratio Test score have "satisfactory" 

reliability? 

The first question, (a), seems to have been answered 

in the affirmative by the experimental research carried on 

by Dr. Stuart A. Courtis and verified by Dr. Lawrence H. J. 

Valade. The second question, (b), was approached in Valade*s 

research study; his conclusion, based as it is on a study of 

a sampling of lj.0 children, needs verification. The third 

question, (c), appears to have an affirmative conclusion from 

Valade*s study. The coefficient of reliability as determined 

by Valade (.9&1}-) is of such magnitude that neither generous 

allowance for experimental error nor a difference which could 

be caused by use of other determinative techniques could be 

25 
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expected to decrease this coefficient to less than "satisfac

tory. " 

This investigator proposes a new and basic area of 

investigation of the Courtis Ratio Test rationale : the Ratio 

Score as a measure. These topics would be included in such 

an investigation: (a) What do Ratio Scores actually measure? 

(b) What is the theoretical validity of the theories, concepts, 

and premises on which the Ratio Score is based? (c) What is 

the theoretical reliability of this measure? 

To more precisely define the objectives of this study, the 

questions listed in the Introduction, Chapter I, and summa

rized above will be restated in hypothesis form. 

Hypotheses 

Courtis contends that educational and psychological tests 

provide scores which are measures of a complex of abilities, 

skills, and knowledge. Courtis continues: the scores from 

a pair of tests, properly designed and administered, can be 

"ratioed" (used to create a quotiential score), and such a 

ratio or quotiential score will be a measure of a single vari

able. This single variable, according to Courtis, will be an 

elemental ability, or skill, an elemental mental quality, if 

the test content has been properly conceived. The Courtis 

Ratio Tests of Thinking provide a measure of an elemental 

(Courtis) trait, the ability to think or learn. It is this 

contention which is defined in Hypothesis One. 
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Hypothesis One: Ratio Scores from the Courtis Ratio 

Tests of Thinking can be shown, experimentally, to measure a 

single variable, and the nature of this quality can be defined. 

If, as Courtis contends, the Courtis Ratio Tests of 

Thinking provide scores which are a measure of thinking or 

learning ability, and if, as is generally believed, scores 

from academic achievement tests are determined primarily by 

this ability, then it is reasonable to expect a high correla

tion between the Courtis Test scores and scores from academic 

achievement tests. This provides the basis for the second 

hypothesis. 

Hypothesis Two: There is a high degree of correlation 

between the Ratio Scores of the Courtis Ratio Tests and 

achievement in academic subject matter. 

A raw score, unrelated to the scores of the sample popu

lation, cannot be interpreted. Courtis uses the technique 

of "status indices" to effect a comparison of the score of 

an individual with the scores of the group. A status index 

is determined by dividing the score of the individual by the 

score of the mid-child when the scores have been listed in 

rank order of size. The score of the mid-child is considered 

as unity or 100^, therefore the status index of the individ

ual will represent the standing of the individual in compari

son with the achievement of the mid-child. 

The scores of the Courtis Ratio Tests of Thinking and 

of Motor Control, when combined according to the proper for

mula, will, according to Courtis, yield a Quality Status Index 
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which will be a measure of the individual1 s ability to achieve 

in relation to this ability of the mid-child in his group. 

This Quality Status Index, Gourtis expects, should indicate 

the achievement level to be expected of the individual in 

most areas of endeavor. 

If this is true, then the status indices of the individ

ual as determined by the various tests of the standardized 

academic achievement test series should closely approximate 

the Courtis Achievement Status Index. The third hypothesis 

is a formalized statement of this contention. 

Hypothesis Three: Status Indices obtained from the 

Ratio Scores of the Courtis Ratio Tests show definite cor

relation with indices obtained from scores from standardized 

achievement tests if the technique advocated by Courtis for 

the determination of the indices is used. 

The score on any single test is the resultant of the 

of the numerous factors (knowledge, motor skill, perception, 

attention span, etc.) which will condition the response to 

the test items. If the scores of two test3 are to be "ratioed" 

to eliminate the common factors, it is necessary to conceive 

of the interaction of the factors influencing the test score 

to be multiplicative. The multiplicative theory of factor 

inclusion must be examined for feasibility and acceptability; 

such examination must parallel the mathematical treatment 

of the conventional additive theory basic equation, =T+E, 

and yield the generally accepted conclusions as: (a) the 

mean of the observed scores on a test equals the mean of 
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the true scores, and (b) error variance of the multiplicative 

theory is no greater than the error variance of the additive 

theory. 

The fourth hypothesis is based on these considerations. 

Hypothesis Pour: The multiplicative theory of factor 

influence on a test score can be mathematically defined and 

shown to be logically acceptable. 

If ratio scores are measures of single variables, it 

should be possible to demonstrate this in a simple, straight

forward mathematical manner. Hypothesis Five is based on 

this contention. 

Hypothesis Five: The Ratio Scores derived from the 

Courtis Ratio Tests are, theoretically, valid measures of a 

single variable. 

Ratio scores, Courtis avers, are single variable, or ele

ment, scores. As such, ratio scores could be more valuable 

than the scores of any single test which provides (invariably, 

Courtis states) a score based on a complex of factors, meas

uring no single skill or ability or quality. Moreover, Courtis* 

ratio scores and Courtis* status indices, because ratioing 

would seem to cancel certain major error factors, should en

joy a higher reliability than the score of a single test 

with no method for elimination of these major error factors. 

Hypothesis Six: Courtis* ratio scores and Courtis* 

status indices have, theoretically, a reliability greater 

than the reliability of a single test score. 
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The first three hypotheses will be approached by experi

mental research; the last three hypotheses, by virtue of their 

theoretical nature, will be investigated by means of a deduc

tive, mathematical study. 

The Experimental Research Program 

In order to study the nature of what the Ratio Tests 

measure, and to determine correlations of Ratio Scores and 

Status Indices with other measures, an experimental research 

program was designed. It was not intended that this research 

program would provide conclusive results; rather, it was 

expected that the scope of this program was such that it would 

provide definite and valid indications of the results which 

could be expected from a larger research program. 

The plan was: Administration of the Courtis Ratio Tests 

and a battery of criterion standardized achievement and men

tal maturity tests to a population of approximately 1^0 

children in two schools having different racial, cultural, 

and intellectual attributes. 

The criterion tests were selected for diversity of type; 

Reading, Arithmetic, Spelling, Handwriting, and Spatial Per

ception were included, as were specific reasoning abilities. 

In addition, three other criterion "scores" were provided 

each child: age, sex, and school. 

Tabulation of all possible scores from the Ratio Tests 

and the criterion tests provided (a) data for determination 

of a table of intercorrelations and (b) data for computation 

of the "indices" or Ratio Scores. 
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From the correlation matrix, a multiple factor analysis 

was designed and completed to study Hypothesis One. The mul

tiple factor analysis is covered in Chapter VI. 

Other statistical approaches based on the experimental 

data for the study of Hypotheses Two and Three are presented 

in Chapter VII. 

The Deductive, Mathematical Study 

The study of the last three hypotheses, those which are 

theoretical in nature, begins with an equation which defines 

the multiplicative factor theory; the Ratio Score rationale 

is based on this theory. After the creation of this defini

tive equation, mathematical statements are derived to inves

tigate the propounded Hypotheses Pour, Five, and Six in a 

deductive manner. The premises and concepts advanced by 

Courtis are adhered to in these derivations. Due considera

tion is given to the problem of error, a problem of importance 

in the field of educational and psychological testing, and 

of special importance where combined scores are proposed. 

This deductive, mathematical study is the subject of 

Chapter VIII. 

It is felt that a population sample and a criterion test 

selection as selected, studied by means of a multiple factor 

analysis and other statistical procedures, will throw much light 

on the meaning and validity of the Ratio Scores and Status 

Indices. 



CHAPTER V 

THE EXPERIMENTAL RESEARCH PROGRAM 

The experimental research program is considered, in this 

chapter, in the restricted sense of collection of the data 

for subsequent statistical analysis. The subject of this 

chapter will be divided into four parts: 

1. The criterion tests, 

2. The population sample, 

3. Administration of the tests, 

Ij.. Scoring of the tests. 

The Criterion Tests 

For selecting the criterion tests, the following criteria 

were used: The criterion test battery had to 

1. be standardized, objective, and endowed with a 

satisfactory degree of validity and reliability; 

2. contain tests of specific knowledge, skills, and 

reasoning abilities; 

3. sample the academic subject matter areas: Reading, 

Arithmetic, Spelling, and Handwriting; 

I4.. be of the "power" type (This investigator believes 

that rate tests, when over-used, create tenseness in the sub

jects; and, too, the power tests would lend themselves nicely 

to the re-test program which will be explained subsequently. ) 

32 
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5. be not over-verbalized; 

6. be new to the children to be tested; 

7. be usable, of pleasing format, of a proper length 

for efficient use of time. 

It was not possible to find a battery of tests which, 

for this investigator, satisfied all of the criteria abso

lutely. A combination of two tests of the "California" 

series, however, seemed to approach the ideal criterion test 

battery most closely: the California Achievement Tests, 

Elementary Form for Grades IV, V, and VI, and the California 

Short-Form Test of Mental Maturity, Elementary Form for 

Grades IV through VIII. 

For the California Achievement Tests, Elementary Form, 

the coefficients of reliability ("determined by averaging the 

intercorrelations of the different forms of the subject tests 

for a single grade range—Grade V") are reported as:1 

Test Reliability S.E. Meas. 

Reading Vocabulary .88 0.^0 
Reading Comprehension .93 0.39 
Total Reading .93 0.39 
Arithmetic Reasoning .89 0.39 
Arithmetic Fundamentals .96 0.20 
Total Arithmetic .95 0.25 
Spelling .89 0 . if5 

The validity of the Achievement Tests is not reported 

quantitatively; the Test Manual states: "All forms of the 

California Test Bureau Manual, California Achievement 
Tests, Complete Battery, Elementary Forms (Los Angeles: 
California Test Bureau, 5916 Hollywood Blvd.). 
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California Achievement Tests, Elementary Battery, possess a 

high degree of validity." 

For the California Short-Form Test of Mental Maturity, 

the reliability coefficients "based on 1,000 pupils in Grades 

IV to VI" and "computed by the split-halves method and cor

rected by the Spearman-Brown formula" are:"1" 

The validity of the Short-Form Test of Mental Maturity 

is stated subjectively: "The total mental factors score has 

been found by the authors and other investigators to corre

late as high or higher with the individual Stanford-Binet 

than any other one-period mental ability test." 

This investigator believes a score in Handwriting should 

be a measure of both rate of writing and quality. The Hand

writing test in the California Achievement Test Battery, 

composed as it is of three words, dictated, and written only 

once, could not provide a rate-quality score. No "standard

ized" Handwriting test was discovered which fit the following 

criteria: (a) uncomplicated by a spelling factor, (b) un

complicated by a memory factor, (c) long enough to minimize 

Test Reliability S,E. Meas. 

Total Mental Factors 
Language Factors 
Non-Language Factors 
Spatial Relationships 
Logical Reasoning 
Numerical Reasoning 
Verbal Concepts 

.952 

.9i+8 

.910 

.867 

.872 

.897 

.934 

"^"Calif ornia Test Bulletin Manual, California Short-Form 
Test of Mental Maturity, Elementary 1950 S-Form (Los Angeles: 
California Test Bureau, 5916 Hollywood Blvd., 1950). 
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the harmful effeots of tedious iteration, and (d) short 

enough to provide for the positive effects arising from at

tempting a task which can be completed in the time allowed. 

Therefore, this investigator devised the following test 

paragraph: 

I go to the School. My 
school is in Detroit, Michigan. I am in the 
grade. is the principal of my 
school. 

The Population Sample 

The population sample was selected to provide a wide 

range of ability; the size of the sample was determined by 

the degree of accuracy needed to provide data for a meaning

ful multiple factor analysis. 

In all, lijij. children were tested; 125 took all of the 

tests. For determination of the test intercorrelations, 

only the 125 complete records were used. 

These children were from two schools of very different 

types, 59 were pupils in School "A", 85 were from School "B". 

According to a ranked-school list of 292 elementary schools 

in Detroit, Michigan, with the ranking based on average 

intelligence, School "A" is found in the middle of the lj.th 

decile while School "B" is located toward the bottom of the 

10th decile. The neighborhood surrounding School "A" gives 

ample evidence of being upper middle-class; School "B" is 

in a distinctly lower-class area. The cultural differences 

were also evident in the speech, mannerisms, and general 
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appearance of the children from the two schools. 

Class distribution of the children was: 35 in Grade 5B, 

67 in Grade 5A, and LJ.3 in Grade 6B. The age range was from 

119 to 1^7 months with a distribution forming a rather 

smooth curve somewhat positively skewed. By sex, the distri

bution was 80 girls and 6J4. boys. 

Test Administration 

The total population sample was divided into four test 

groups, two groups in each school. Each group was tested on 

five days distributed over a two week period; testing was 

never done on consecutive days. 

Each test day was divided into two parts; the longest 

testing time for any one day was 105 minutes. The two test 

parts of each test day were separated by a rest period when 

the children were allowed to relax, talk, get drinks, etc. 

Each test part was interspersed with routine breaks demanded 

by the test design. Some fatigue was noticed at the close 

of the longer test days. 

The general order for administering the tests on a day-

by-day schedule was: 

Day One: The Courtis Ratio Tests and an introduction to 

the scoring sheets to be used with the California Tests. 

Day Two: The California Achievement Tests. 

Day Three: The California Short-Form Test of Mental 

Maturity and the Handwriting Test. 
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Day Pour: Re-test schedule of Day Two. , 

Day Five: Re-test schedule of Day Three . 

As is shown In the schedule, the criterion tests were 

each administered twice. It was felt that a score from a 

single te3t administration could not be depended on as a re

liable measure of an individual's ability, and, therefore, 

correlation coefficients obtained from less reliable single 

test scores could not be expected to permit a clear-cut 

multiple factor analysis. Hence, the score of each child 

on each test is the mean of his scores on the test and re-

test. 

The degree of the unreliability of a single test measure 

in this test situation is indicated by a study of the test and 

retest scores."'' 

In order to obtain valid and reliable results from a 

testing program, it is necessary to create and maintain a proper 

atmosphere. Rapport must be established between the tester 

and testees; the children must be given a secure feeling so 

that emotional tensions due to the test situation are mini

mized. 

This investigator spent the first fifteen or twenty 

minutes with the children in School "A", the school in which 

he was a stranger, in establishing rapport. In School "B", 

the test groups were the regular classes of this investigator; 

rapport had already been established. 

^See Appendix D for comparison of test and retest scores. 
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To subdue any fears or apprehensions in the children, it 

was stated emphatically that the scores from the tests to be 

given were not to have any effect on school marks. To help 

prevent undue concern over apparently poor achievement, the 

design of the tests (the California Series) as "power" tests 

was carefully described. "In tests like these, the questions 

get harder and harder as you go through a test. Look at the 

profile chart on the back page of your test booklet. You will 

notice that a perfect score usually means a ninth grade abil

ity. You can't hope to answer all of the questions, so take 

your time; those questions you can answer, answer carefully. 

Don't stop on the first question you can't answer, however; 

try them all. I'll not stop a test until almost all of you 

have stopped working." It was found that Qo% or more of the 

children were finished with each test part in the time limit 

suggested in the California Test Manuals. 

The ego of the children was appealed to for added incen

tive: "I have just passed out a strange, new test. Isn't 

it odd? Now your schoolroom has become a scientific laboratory 

and you people are helping with a scientific investigation; 

you are junior scientists. You have been chosen as one of 

four groups in the whole, big city of Detroit to help answer 

the question: 'Just what do these tests measure?' in a scien

tific manner. 

"The results of your work will be published In a book 

which I shall write about our experiment. 
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"So do your best as junior scientists, and remember, we 

are testing a test, I am not testing you." 

As final stimulation, the children were promised a re

port, to be sent to each one individually, showing the areas 

of greatest strength. 

The commands "Start" and "Stop" were said softly but 

decisively. In order to prevent shock to the nervous systems 

of the children, each was preceded by a soft, two-second 

"a--n--d." 

The answer sheets were entirely foreign to all of the 

children except one. It was found that the children were able 

to use them easily and with confidence after they had been 

carefully and thoroughly explained. At the start of each test, 

definite instructions of where to mark the answer sheets were 

given, and this was followed by constant surveillance during 

the test period. The efforts of only two children had to be 

disregarded due to improperly recorded answers. 

In order to provide the proper amount of stimulation 

(i.e.: enough stimulation to obtain the previous effort-level 

but not enough to raise the effort-level) for the retest 

situations, the following was said: "I corrected your tests 

yesterday and I found that almost all of you had poorer seores 

than I expected you to have on certain parts of the test. It 

doesn't seem that all of my measures of you are really good. 

It wouldn't be scientific to use poor measures, so if you are 

to be real science helpers you'll have to take the tests over. 
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"But I'll not give the tests again unless you really want 

to make our investigation properly scientific. 

"Remember, on most tests you'll get the same score you 

had last time; it is only on certain tests that you might do 

better. These are power tests, and you know how power tests 

work." 

The result of this statement led, with all four groups, 

to a practically unanimous desire to help make their experi

ment more scientific. This investigator could detect no 

change in the effort-level of the children from the test to 

the retest.^* 

In an attempt to reduce the effect of extraneous factors 

on the Handwriting test, the children were introduced to the 

test paragraph the week before the test. They practiced it 

three times on each of two days. Then, just prior to adminis

tration of the test the children were told: "I am interested 

only in how well and how rapidly you write. 'Good writing 

is that which is easily read and easily written.' Your papers 

will not be checked for spelling or accuracy. No matter how 

you spell or what you write, your papers will be scored only 

on the writing." 

Except as indicated, all directions on all tests were 

given according to the standardized directions. 

"'"See Appendix D for comparison of test and retest scores. 
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Test Scoring 

This investigator took part in all scoring activities. 

The Motor Test Series of the Courtis Ratio Tests and the 

objective California Tests were scored by specially trained 

clerical help. But this investigator rescored 15-20$ of the 

papers and found negligible error. 

This investigator scored all tests in the Thinking Test 

Series of the Courtis Ratio Tests. The answers were first 

marked as correct or incorrect. Where incorrect answers 

existed, the rate scores of this series of tests were adjusted 

according to the formula: "Subtract half of the number of 

responses marked wrong in an interval from the score of the 

interval." 

And this investigator scored all of the Handwriting tests 

for "quality." The Ayres Handwriting Scale was used. This 

Scale presents eight samples of handwriting rated "20" for 

the poorest to "90" for the highest quality. Though the Scale 

is presented in steps of ten points, the Handwriting tests 

were scored in half-steps thereby producing scores of "35" > 

"I4.5"» "55"» etc., as well as the "30", "l+O", and "50" which 

the Scale read directly. 

About one hour after a set of Handwriting tests had been 

scored, approximately 20$ of the papers were rescored as a 

check on the reliability of the scoring. Throughout the re-

scoring period, no knowledge was had of the original scores 
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on the papers or whether the rescoring was following a pattern 

of leniency or strictness. 

By virtue of the results of this study of the reliability 

of the scoring, the original scores were deemed appropriate 

for use. A summary of this reliability check is presented: 

Score-Rescore Frequency Per cent 
Differences of Sample 

0 23 
5 29 
10 8 13% 
15 1 1 % 

As a further check on the reliability of the scoring, 

a random sampling of the Handwriting test papers was rescored 

eight days later. A summary of this recheck shows: 

Score-Rescore Frequency Per cent 
Differences of Sample 

0 6 18 % 
5 20 58$ 
10 6 18% 
15 1 3% 
20 -
25 1 2>$ 

The Courtis Ratio Tests are rate tests. They are of 

three minute duration. At the end of each half minute, the 

command "Mark" is given and each child marks the line he is 

on by circling the number at the end of that line. Each 

Courtis Test has, therefore, six interval-scores. The test 

score on a Courtis Test is determined by scratching the two 

largest and the two smallest interval-scores and adding the 

remaining two. This gives the "median minute" score which 

is regarded as the score for the test. 
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According to Courtis* theory, such a score prevents dis

tractions of short duration from affecting the score of the 

test. Courtis feels that this technique yields the most truth

ful measure of the individual. 

This same technique was used to determine the one-minute 

rate score from the three-minute Handwriting tests. 

The score given each Handwriting test was the sum of the 

"Ayres Scale" quality and the "median minute" rate. This 

method of obtaining a total Handwriting score was suggested 

by Courtis and fully accepted by this investigator. The ration

ale of this technique for scoring a handwriting sample is that 

each person*s normal writing is done at a certain rate and is 

of a certain quality. Increasing the rate can be expected to 

decrease the quality and vice versa. Courtis, in his research 

on Handwriting, has noted a definite tendency for rate-plus-

quality Handwriting scores to be more stable (when the Ayres 

Scale and a one-minute rate are used) than either the rate 

score or the quality score considered separately. 



CHAPTER VI 

THE MULTIPLE FACTOR ANALYSIS 

This chapter is devoted to the various aspects of the 

multiple factor analysis: (a) determination of the correlation 

coefficients, (b) design of the intercorrelation coefficient 

matrix for the analysis, (c) an individual study of each of 

the emergent factors, and (d) the conclusion. 

The Correlation Matrix 

The raw data having been accumulated, recorded, and or

ganized, the next phase of the research study was statistical 

analysis of these data. A matrix of intercorrelation coef

ficients was demanded for investigation of Hypothesis One (a 

multiple factor analysis to determine the nature of the various 

Ratio Scores) and Hypothesis Two (correlation of Ratio Scores 

with scores on academic tests). Of the several types of cor

relation coefficients, only two were considered: the Pearson 

Product-Moment Correlation Coefficient and the Tetrachoric 

Correlation Coefficient. With due consideration of the follow

ing discussion of correlation coefficients, the tetrachoric 

correlation technique was given preference. 

For general purposes, the product-moment r is recognized 

as the most proper. The Pearson r has one outstanding virtue: 

kk 



it is less subject to error. The tetrachoric r has a larger 

probable error and can yield more frequent spurious coefficients. 

However, the tetrachoric ,when determined with careful considera

tion of the assumptions on which it is based (i.e.: determina

tion from a normal distribution with the "cut" made well away 

from the "tail" of either of the distributions) is fully satis

factory within limits. One fault, as given by Cattell, is:^" 

The extreme values of the tetrachoric with 
strongly eccentric divisions do. reach +1 and -1 
but the approach values do not climb toward these 
extremes as early as they should, compared with 
the true, product-moment values. 

p 
He continues •. 

In general the best coefficient for continu
ous data is the ordinary Pear3on-Bravais r. The 
substitution of the tetrachoric--a dichotomy on a 
continuum--has the slight risks of distortion indi
cated above and, because of its larger probable 
error, through loss of information, requires rough
ly a $0% larger population to get the same degree 
of certainty. 

Again considering only properly determined tetrachoric 

coefficients, L. Chesire, et. al., state 

It is hardly ever advisable to calculate a 
tetrachoric correlation coefficient to more than 
two decimals and the second decimal is not to be 
taken seriously even for a large population. 

So, because the tetrachoric r provides sufficient accuracy, 

("While most studies have kept to safe coefficients requiring 

only slight corrections, if any, such as the tetrachoric ..."), 

and because of the ease with which it could be computed with the 

"'"Raymond B. Cattell, Factor Analysis (New York: Harper 
and Brothers, 1952), p. 325T 

2Ibid, p. 327. 

-^Leone Chesire, Milton Saffir, and L. L. Thurstone, 
Computing Diagrams for the Tetrachoric Correlation Coefficient 
(Chicago: The University of Chicago Bookstore, 1951}, p. 1. 



facilities at hand, the tetrachoric correlation coefficient 

was selected for this study. In order to provide the necessary 

conditions of normal distribution for determination of the 

tetrachoric coefficient, the raw scores were transformed into 

stanines. A stanine is an "area transformation"; stanine scores 

for a distribution maintain the rank, order of the subjects 

while producing a single-digit system of scores conforming to 

a normal type distribution. Lindquist states:1 

Since this (stanine) "normalizing" method of 
scaling is one of the most widely employed in edu
cational measurement, it may be well to provide a 
specific example illustrating the computational 
procedure. 

The stanine scores run from 1 for the lowest h$> of the 

subjects to 9. for the highest l\.%. The distribution is: 

lowest highest 
Proportion 
of Scores 1$ 7% 12$ YJ% 20% 17% 12# 1% k% 

Stanine 
Units 123l{.56789 

In this study with a population of 125, the number of 

cases to be given each stanine score was determined to be: 

Stanine 
Score 123l|.56789 

Number of 
Cases 5 9 15 21 25 21 1$ 9 5 

lowest highest 

J"E. P. Lindquist, et.al., Educational Measurement 
(Washington: American Council on Education, 1951)'» p. 728. 
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In the ranking procedure necessary to determine the stanine 

rating of each scorej it was found that the score distribution 

sometimes precluded precise cutting according to the formula. 

Two or more subjects would have the same raw score, but it 

would be necessary to arbitrarily decide which of these sub

jects would get the lower stanine score and which would get 

the higher. Except at the line of cleavage between stanine 

scores "V" and "5>" (the cutting line for the tetrachoric deter

mination), this was not a serious problem. This investigator, 

however, purely for personal satisfaction, used the follow

ing technique for deciding stanine scores in all ambiguous 

situations. If only one subject was to be discriminated in 

a group, that subject was allowed to have the stanine score of 

the majority of the group; where two or more subjects were 

affected recourse was had to a random selection. This random 

selection was done by means of marbles (loaned magnanimously 

by a "Chinese Checker" game). Where there were n subjects 

in a group having the same raw score and a is the number of 

subjects who were to be given the lower stanine score and b 

the number to be given the higher (n = a+b), then a black 

marbles and b white marbles were placed in a bag. As each of 

these subjects score on the test being considered came up, 

a marble was drawn at random from the bag: black marble--

lower stanine score; white marble--higher stanine score. 

The tetrachoric correlation coefficients were determined 

by use of the computing diagrams and following the methods 

of L. Chesire, M. Saffir, and L. L. Thurstone in their book 



TABLE I. KEY OP TESTS USED IN THE EXPERIMENTAL TESTING PROGRAM 

Key Test Name Source or Description Scoring Method 

General Data 

A School High IQ-school, high 

1 Sex Girls rated high 

2 Age Directly as the age 

Courtis Ratio Test Parts 

3 Motor Test A "Normal" rate Directly as the rate 

lj. Motor Test B "Racing" rate " 

5 Motor Test C "Meticulous care" " 

6 Median, Motor Tests D,E,F All "normal" rate " 

7 Words-Like Thinking Test 1 " 

8 PictureswLike Thinking Test 2 " 

9 Numbers-Like Thinking Test 3 " 

10 Words-Opposite Thinking Test ij. 11 

11 Pictures-Opposite Thinking Test 5 " 

12 Numbers-Opposite Thinking Test 6 " 



TABLE I. KEY OP TESTS USED IN THE EXPERIMENTAL TESTING PROGRAM (CONTINUED) 

Key Test Name Source or Description Scoring Method 

Criterion Tests 

13 Handwriting #1 

IJ4. Handwriting #2 

15 Spatial Relations 

16 Logical Reasoning 

17 Interpretations 

18 Reading Vocabulary 

19 Problems 

20 Number Concepts 

21 Arithmetic Fundamentals 

22 Spelling 

Paragraph 

11 

CMM-1-, Tests 1 and 2 

CMM, Tests 3 and I4. 

CAT2, Test 2G 

CAT, Test 1 

CAT, Test 3C and 
CMM, Test 6 

CAT, Test 3A 

CAT, Test Ij. 

CAT, Test 6 

Rate plus quality 

11 

Scores summed; tests 
administered twice; 
mean usedo 

Test administered 
twice; mean used. 

Scores summed; tests 
administered twice; 
mean used. 

Test administered 
twice; mean used. 

^California Short-Form Test of Mental Maturity, Elementary Grades, l$Q S-Form 

•California Achievement Tests, Elementary Grades, Form AA 



TABLE I. KEY OP TESTS USED IN THE EXPERIMENTAL TESTING PROGRAM (CONTINUED) 

Key Test Name Source or Description Scoring Method 

Derived Ratio Scores 

23 Courtis Word-Ratio 

2k 

25 

26 

29 

Courtis Picture-Ratio 

Courtis Number-Ratio 

Courtis Quality Index 

27 Quality Index (Averages) 

28 Motor Status Index 

Mental Age (Non-Verbal) 

Thinking Test Ij-
Thinking Test 1 

Thinking Test 5> 
Thinking Test 2 

Thinking Test 6 
Thinking Test 3 

Median Ratio-Score, per individual, of the 
Word-Ratio, Picture-Ratio, and Number-Ratio 
scores 

Mean Ratio-Score per individual 

Individual's median score from Courtis Motor 
Tests D, E, P divided by the median motor 
rate (supplied by Courtis) of the individual's 
age group on the same tests0 

California Short-
Form Test of Men
tal Maturity 

Test administered 
twice; mean score 
used. 

30 Mental Age (Verbal) 
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TABLE II1. COMPLETE CORRELATION MATRIX; INTERCORRELATIONS OP ALL DATA OBr 

General Scores from the Dr. S. A. Courtis SCOJ 
Data Ratio Test Parts 

Test A 1 2 3 4 5 6 7 8 9 10 11 12 13 14 lj 

A 06 -35 39 42 13 12 10 -08 -09 20 60 13 —0 6 00 3' 
1 06 -13 -09 -01 -01 -10 54 -17 18 29 -07 25 72 63 21 
2 -35 -13 01 08 21 20 14 07 26 08 -17 -19 16 04 0< 

3 39 -09 01 61 45 66 20 36 12 23 28 20 00 —10 2< 
4 k.2 -01 08 61 20 56 40 30 25 42 21 13 00 23 l; 
5 13 —01 21 45 20 60 33 04 20 23 08 -07 -12 16 -0( 
6 12 —10 20 66 56 60 19 02 24 03 13 -08 -06 00 0 
7 10 54 14 20 40 33 19 23 66 59 35 56 64 63 1, 
8 -08 -17 07 36 30 04 02 23 22 45 66 36 -12 -27 3< 
9 -09 18 26 12 25 20 24 66 22 48 27 56 56 58 1( 

10 20 29 08 23 42 23 03 59 45 48 
48 

32 60 49 33 3i 
11 60 -07 -17 28 21 08 13 35 66 27 32 35 -04 -*24 2< 
12 13 25 -19 20 13 -07 -08 56 36 56 60 35 37 36 1, 

13 -06 72 16 00 00 -12 -06 64 -12 56 49 -04 37 82 2< 
14 00 63 Ok -10 23 16 00 63 -27 58 33 -24 36 82 0< 
15 38 24 06 20 12 -09 03 12 30 10 35 20 12 26 00 
16 I4.8 10 -20 36 40 -03 23 23 45 23 34 56 39 24 20 4! 
17 46 11 -13 32 26 12 17 41 36 50 42 34 41 40 30 51 
18 38 28 -20 04 30 10 -10 53 62 52 51 32 48 60 45 5< 
19 64 01 -16 23 42 -10 00 23 57 35 50 68 48 23 12 4' 
20 41 40 -1+0 17 38 -16 -Ok 23 20 30 57 26 36 43 33 4. 
21 38 21 —03 30 42 -10 08 23 13 41 45 37 41 36 18 U 
22 38 50 08 -07 33 06 -15 56 23 50 64 28 40 57 64 3. 

23 23 19 -12 07 20 -07 -22 -07 48 32 79 29 26 33 10 3; 
214- 10 -08 -17 00 00 08 00 -05 -02 -07 -02 70 14 -04 -02 o< 
25 20 21 -16 03 -04 -10 -12 16 20 00 20 24 85 04 11 lJ 
26 20 -06 —16 10 16 -17 -12 -04 33 00 50 49 63 -10 -09 0< 
27 22 -10 -1+0 10 10 -16 -10 -10 14 -10 27 45 73 -14 -13 0 
28 32 -02 -27 56 55 56 86 20 02 04 23 4o -01 -13 09 oi 

29 58 00 -16 42 30 —10 08 10 45 01 4° 44 23 10 -12 9. 
30 30 07 01 07 33 -07 -01 45 37 61 69 40 33 46 22 4! 

T 
Decimals omitted. 



DATA OBTAINED PROM THE EXPERIMENTAL TESTING PROGRAM 

Scores from the Criterion Derived Mental 
Achievement Tests Ratio Scores Ages 

14 15 16 17 18 19 20 21 22 23 2l\. 25 26 27 28 29 30 Test 

00 38 kQ 46 38 64 41 38 38 23 10 20 20 22 32 58 30 A 
63 2k 10 11 28 01 4o 21 5o 19 —08 21 -06 ••10 -02 00 07 1 
04 06 -20 -13 -20 -16 —4o -03 08 -12 -17 —16 -16 —40 -27 -16 01 2 

-10 20 36 32 04 23 17 30 -07 07 00 03 10 10 56 42 07 3 
23 12 40 26 30 42 38 42 33 20 00 -04 16 10 55 30 33 4 
16 -09 -03 12 10 -10 -16 -10 06 -07 08 -10 -17 -16 56 -10 07 5 
00 03 23 17 -10 00 -Ok 08 -15 -22 00 -12 -12 -10 86 08 -01 6 
63 12 23 kl 53 23 23 23 56 -07 —05 16 ~o4 -10 20 10 45 7 
-27 30 45 36 62 57 20 13 23 48 -02 20 33 14 02 45 37 8 
58 10 23 50 52 35 30 41 50 32 -07 00 00 -10 04 01 61 9 
33 35 3k 42 51 5o 57 45 79 -02 20 50 27 23 40 69 10 

-21+ 20 56 3k 32 68 26 37 28 29 70 24 49 45 40 44 40 11 
36 12 39 l+l 48 48 36 41 40 26 14 85 63 73 -01 23 33 12 

82 26 2k 40 60 23 43 36 57 33 -04 04 -10 -14 -13 10 46 13 
00 20 34 45 12 33 18 64 10 -02 11 -09 -13 09 -12 22 14 

00 45 54 5o 47 42 14 32 32 00 14 00 03 04 92 45 15 
20 45 64 57 76 51 57 37 37 18 33 45 33 10 67 60 16 
30 5k 6k 86 77 74 47 56 32 -07 21 14 10 37 63 70 17 
45 5o 57 86 71 76 45 82 60 —0 2 13 33 14 23 44 92 18 
12 47 76 77 71 76 75 64 59 17 25 55 39 28 66 69 19 
33 42 51 74 76 76 78 54 43 08 26 20 27 23 50 60 20 
18 Ik 57 47 45 75 78 53 30 2k 12 32 27 13 38 41 21 
64 32 37 56 82 64 54 53 39 00 10 23 03 19 23 33 22 

10 32 37 32 60 59 43 30 39 08 16 63 36 -01 42 56 23 
-02 00 18 -07 -02 17 08 24 00 08 17 60 54 27 04 -12 24 
11 Ik 33 21 13 25 26 12 10 16 17 60 80 -10 25 03 25 
-09 00 45 lk 33 55 20 32 23 63 60 60 84 11 18 30 26 
-13 03 33 10 14 39 27 27 03 36 54 80 84 

84 
16 26 10 28 

09 ol}. 10 37 23 28 23 13 19 -01 27 -10 11 16 15 12 28 

-12 92 67 63 44 66 5o 38 23 42 04 25 18 26 15 53 29 
22 45 60 70 92 69 60 41 33 56 -12 03 30 10 12 53 30 
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"Computing Diagrams for the Tetrachoric Correlation Coeffi

cient." As was previously mentioned, the cutting of the 

distributions was done between stanines "Ij." and "5". The 

tetrachoric r1 s were recorded to two places. 

Hypothesis One 

(Hypothesis One: Ratio Scores from the Courtis Ratio 

Tests can be shown, experimentally, to measure a single vari

able, and the nature of this quality can be defined.) 

To investigate the mental factor, or factors, which the 

Courtis Ratio Tests measure, a 20x20 correlation matrix was 

extracted from Table II. In this table are found a number of 

scores which are spuriously correlated by the ratio derivation 

of one score from another. The Q.I. (Median), score (26), is 

correlated with the Ratio Scores (23)* (2Ij.), and (25) because 

the Q.I. for an individual is his "median" Ratio Score. The 

Q.I. (Mean), score (2.7), is similarly correlated with the 

Ratio Scores. Hence, because the Q.I. (Median), (26), is, 

by Courtis concept, the predictive Ratio Score, this score, 

(26), was included in the correlation matrix for factorial 

analysis, while (23)> (21).), (25), and (27) were omitted. 

The Ratio Scores (23), (2i|), and (25) are derived from 

the Courtis Test Scores (7), (8), (9), (10), (11), and (12), 

so these scores, too, could have a spurious correlation with 

(26), the Q.I. (Median). In an attempt to determine the rela

tionship of these scores with the factors expected to emerge 

from the factor analysis, two of the Courtis Test Scores were 

included, with some qualm, however. 
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The Courtis Test Scores which were included were (7) and 

(9), Courtis Word Test (Likes) and Courtis Number Test (Likes). 

These tests were selected from the Total Correlation Matrix, 

Table II, because they had such a small degree of correlation 

with the Q.I. (Median), (26): -.Oij. and .O^ respectively. 

The M.S.I., (28), presented a problem: in order to be 

"fixed" in the factor analysis, it was necessary to have at 

least two more tests of the M.S.I, factor. Scores (3), (!}.), 

and (5)> Courtis Motor Test scores not used to derive the 

M.S.I, for an individual, were included in an attempt to pro

vide stability. Score (3) is from a test calling for normal 

("comfortable") rate; Score (!}.) is from a test motivated by 

the directions, "go as fast as you can; race!11; Score (5) is 

from a test with directions "work carefully and nicely, make 

round circles and even x's, don*t hurry." The M.S.I, for an 

individual is derived by taking his mid-score on three other 

tests motivated as was test (3)* "work at your normal speed," 

and dividing this score by the median score (provided by Courtis) 

of a group of children of the same age as the individual. In 

other words, the M.S.I, was in no way derived from scores (3)> 

(i}.), or (5), but it is closely related to them. 

No criterion scores or general data "scores": sex, age, 

and school, are spuriously correlated through combination of 

any sort. 

The two Handwriting Tests, (13) and (lij.), were identical 

but given I4.8 to 72 hours apart. 

Age, test (2), was originally scored directly, i.e.: 

youth low, elder high. In the 20x20 matrix selected for the 
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TABLE III. CORRELATION MATRIX: TESTS SELECTED FOR THE MULTIPLE FACTOR ANAI 

Test 1 2 3 k 5 7 9 13 11+ 15 16 

1 .13 -.09 -.01 -oOl .$k cl8 o72 .63 -2k olO 
2 .03 -.01 -.08 -o 21 — . ll+ -0 26 -0I6 -.Oi(. — .06 .20 
3 .03 .01 .61 .45 .20 .12 oOO -o10 .20 .36 
k -.05 -.07 .Ok .20 .1+0 .25 .00 .23 012 .1+0 
5 .02 -.09 o06 -.11 o33 .20 -.12 .16 -.09 -.03 
7 .11 .06 .01 .Oil- -.ok . 66 .61+ .63 .12 .23 
9 >- • 10 .09 -.ok -.03 .03 .06 .56 .58 olO .23 
13 .05 -.02 .10 -.05 -.03 .06 -.01 .82 .26 ,2k 
11+ -.01 .05 -.Oil- .Oij. Oo5 -.05 .05 .05 oOO 0 20 
15 .12 -.11 .03 .06 -.12 -.01 — .08 .01 — . 06 
16 .Oil. .05 .10 .ok Oo8 .05 -0OJ4. .03 .09 .08 
17 — . 10 .05 — .o5 -.07 -.Oil oOO .09 -oOl .08 -.05 -.01 
18 -.10 .Olj. -.06 o06 .01 .00 .07 o07 -o03 oOO -„08 
19 -.06 .oli -o06 —. 06 -.01 — a 01 .02 .01 — .02 .02 -.07 
20 -.05 .08 -.10 .Oil- .00 -.01 .08 -.09 -.01 -.03 -.12 
21 .00 .02 -.02 -.03 .02 -.05 .ok -.03 -o09 -ol3 -.03 
22 -.02 -.10 -.06 .02 -.03 -o09 -.03 -o07 -.Oil- .02 -.09 
26 .03 -.02 .08 -.01+ .00 oOO .00 .01 -.Oii -.02 .05 
28 -.07 • Okr oOO .00 .05 -.08 .02 .01 .00 -o03 -.07 
A .00 .09 .10 .05 .Oil .05 -.07 -oOl o03 .07 .06 

i 
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JLTIPLE FACTOR ANALYSIS (ABOVE); SEVENTH RESIDUAL MATRIX (BELOW) 

14 15 16 17 18 19 20 21 22 26 28 A 

.63 .24 olO ell .28 .01 .1+0 .21 .50 -.06 -.02 .06 
-.Oil. -.06 .20 .13 .20 .16 .ij-0 .03 — .08 .16 .27 .35 
— 010 .20 o36 .32 .04 .23 .17 .30 -.07 .10 .56 .39 
.23 «12 .1+0 .26 .30 .1+2 .38 .42 .33 .16 .55 .42 
.16 - . 09 -.03 .12 .10 -.10 -.16 — . 10 .06 -.17 .56 .13 
.63 .12 .23 .41 .53 .23 .23 .23 .56 -.04 .20 .10 
.58 olO .23 .50 .52 .35 .30 oI|.l .50 .00 .04 -.09 
.82 .26 e 2I4. .1+0 06o .23 oil.3 .36 .57 -.10 -.13 -.06 

.00 0 20 .34 <>45 .12 «33 cl8 .61+ •••09 .09 .00 
— • 0 6 .14-5 .51+ .50 oi+7 <>1+2 .11+ .32 .00 .04 .38 
.09 .08 

.14-5 
06k .57 .76 .51 .57 .37 •45 .10 .48 

.08 -.05 -.01 .86 .77 o7k .48 .56 .14 .37 • 46 
-o03 oOO -.08 .02 .71 <>76 ol+5 .82 .33 .23 .38 
— .02 .02 -.07 .01 -o05 .76 .75 .61+ .55 .28 • 64 
-.01 -.03 -.12 — . 05 .10 .01+ .78 .54 .20 .23 .41 
-o09 -ol3 -.03 -.05 -.01 .03 .12 .53 .32 .13 .38 
-.04 .02 -.09 -o02 .01 -.02 -.01 0O7 .23 .19 .38 
-.04 -.02 .05 —. 02 o06 .07 -.01 .01+ .03 .11 .20 

.00 -o03 -.07 .08 .01 .06 -o02 -.01 .00 .05 .32 
o03 .07 .06 .02 .00 -.02 -.10 .03 .01 -.02 

00 0
 .
 

1 
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TABLE IV. DISTRIBUTION OP 
SEVENTH-FACTOR 
RESIDUALS 

Residual Frequency 

12 2 
11 1 
10 k 
9 k 
8 7 
7 5 
6 9 

' 5 111. 
k 12 
3 10 
2 10 
1 11 
0 1)4. 

- 1 lii 
- 2 12 
- 3 10 
" 1+ 9 

5 9 
<-» 6 6 
- 7 7 
- 8 k 
- 9 5 
<••10 6 
-11 2 
-12 2 
-13 1 
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multiple factor analysis, this scoring provided a sum which 

was negative. Honce, this score was reflected before compu

tation was begun, and the scoring throughout the factor analy

sis is to be considered: youth high, elder low. 

A preliminary inspection of the tests chosen to participate 

in the multiple-factor analysis seemed to promise emergence 

of five factors; broadly defined, they appeared to be: (a) 

verbal, (b) number, (c) reasoning, (d) motor, and (e) space. 

It was believed that there would be the minimum of three tests 

necessary for proper stabilization of each factor. 

The centroid method of factor analysis was applied to 

the matrix o.f coefficients for the 20 variables. Estimates 

of communality were used in the diagonal to account for only 

the common factor variance. Communality was estimated by the 

miniature centroid method. It was felt that the miniature 

lpd{. centroids contained intercorrelations sufficiently large 

to warrant the use of this technique for communality estima

tion. 

Although the report of this multiple-factor analysis is 

provided in two-place numbers, all computational work was done 

to four places so that error caused by rounding off would be 

prevented. 

To obtain the simple structure oblique factor matrix, 

twenty-five complete and numerous partial rotations were re

quired. 

Six factors were extracted at first, but after the twelfth 

rotation, it became apparent that there was another factor, so 



57 

TABLE V0 CENTROID FACTOR LOADINGS1 

TEST FACTOR 

Key Name I II III IV V VI VII h2 

1 Sex 1+2 -1+7 26 -37 12 10 13 61+ 

2 Age 13 33 23 -28 3k 29 "25 52 

3 Motor (Normal) l+O 36 -59 -10 05 —20 16 73 

k Motor (Fast) 55 2k "1+5 -09 -23 15 18 68 

5 Motor (Slow) 17 -II4- -65 18 31 13 114. Ik 

7 Words-Like 61 «53 -2k 09 —05 09 12 75 

9 Numbers-Like 52 —if. 2 -12 20 -28 -21 13 65 

13 Handwriting #1 56 —62 31 -21 —08 -25 15 96 

Ik Handwriting #2 55 -66 06 -19 -10 11+ 08 82 

15 Spatial Rel0 l+i 13 21 21 29 -30 16 1+8 

16 Log. Reasoning 69 36 20 17 -16 -09 -10 72 

17 Interpretations 82 13 09 27 2k -27 05 91 

18 Reading Vocab. 87 —10 27 32 20 oli- -Ik 1.01 

19 Problems 80 1+5 28 31 —2l|. 06 17 1.07 

20 Number Concepts 79 23 36 "33 10 -12 11 96 

21 Arith. Fundo 67 21 12 -11 -35 -16 11+ 68 

22 Spelling 77 "32 25 18 —06 29 19 92 

26 Courtis Q.I. 26 33 16 12 —28 2k -2k kl 

28 Courtis MoSolo k3 2k -5k -13 30 33 08 77 

A School kk k7 12 07 16 27 39 69 

^Decimals omitted. 
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TABLE VI. TRANSFORMATION MATRIX1 

Factor A B c D E F G 

I 29 31 30 21 31 00 20 

II 33 "11 01 -05 03 13 09 

III -28 08 -88 27 -21 29 12 

IV 00 26 -20 -91 kQ 26 k5 

V -19 00 ll|. 00 kk 05 -16 

VI "3b 50 2k -10 -59 5o 1+2 

VII -03 -15 -111. 03 1 o
 

16 -73 

•^Decimals omitted. 

TABLE VIIo COSINE MATRIX 

Factor A B c D E F G 

A 1.01 

B -.35 1.01 

C .15 .10 1.01 

D .00 -.17 -o02 loOO 

E .02 -.07 o ll[- -.39 

o
 
o
 9
 

I—1 

F -.27 .13 -.29 -.20 ~.k3 1.00 

G .06 o¥i- .05 -,i|.l .16 -.19 1.00 
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TABLE VIII. ROTATED OBLIQUE SIMPLE STRUCTURE1 

TEST FACTOR 

Key A B C D E F G 

1 Sex »2lj. ML -01 £2 -16 07 -17 

2 Age -28 -07 05 30 -08 01 21 

3 Courtis Motor (Normal) -311- 60 02 30 -12 -22 

1+ Courtis Motor (Past) -02 ££ 06 -01 07 01 

5 Courtis Motor (Slow) -u 20 & -33 29 03 -08 

7 Courtis Words (Like) 07 62 12 00 16 02 0i| 

9 Courtis Numbers (Like) 33 12 n -06 23 -06 00 

13 Handwriting #1 01 hk -16 hk 06 -06 -20 

Ik- Handwriting #2 -05 68 15 33 —10 01 -01 

15 Spatial Relations -03 -07 -16 -02 ML 12 

CO o
 r 

16 Logical Reasoning -03 -03 03 28 02 33 

17 Interpretations 16 09 08 I o
 

VJ
O 62 . 03 12 

18 Reading Vocabulary -02 ki 02 1 o
 

kz 07 i|3 

19 Problems la 02 -11 -07 16 37 31 

20 Number Concepts 16 -06 —OL)- £Z 10 08 -07 

21 Arithmetic Fund. -07 01 29 03 Ol). 00 

22 Spelling -01 66 01 05 01 31 22 

26 Courtis Q.Io 29 03 —03 -06 -09 05 kz 

28 Courtis M.S.Io 00 03 Ilk 02 11 07 02 

A School 02 -11 °5 02 -05 -02 

^Decimals omitted. 
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a seventh factor was extracted. Extraction of this factor 

permitted rotation to a stable oblique simple-strueture.^ 

Analysis of the factors will be perfunctory except for 

those factors containing the Courtis Tests, especially the 

Quality Status Index, .test (26), and the Motor Status Index, 

test (28). Consideration of all factors, in detail, is be

yond the scope of this study. 

Factor A, Precise Thinking 

TABLE IX. FACTOR A LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index .29 

28 Courtis Motor Status Index .00 

Courtis Tests 

Ij. Courtis Motor Test B (Fast) .î .9 

3 Courtis Motor Test A (Normal) .1|2 

Criterion Tests 

21 Arithmetic Fundamentals .£6 

19 Problems .ij.7 

16 Logical Reasoning ,l]-2 

Factor A, determined by the criterion tests titled 

Arithmetic Fundamentals, Arithmetic Reasoning (word 

"hplots of this oblique simple structure will be found 
in Appendix I, pp. 181-2. 
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problems), and Logical Reasoning, can be termed Precise 

Thinking. This term connotes accurate thinking rapidly-

done. Though the criterion tests are of the power type, a 

high score on Arithmetic Fundamentals depends on fast accu

rate work; this skill is obtained through practice, and 

those children who think most precisely do get more practice. 

High scores on the "reasoning" tests also indicate precise 

thinking. It is not surprising to see the Courtis Motor 

Test B (racing speed) evidence itself strongly in this factor; 

those children with precise thinking habits quickly learned 

the new test activity. The Courtis Motor Test A, measuring, 

as it does, the "comfortable" rate of motor activity and 

marked with a higher score for a higher rate, similarly be

longs with this factor. Also appearing in this factor is 

the Courtis Quality Index Ratio Score; the loading, hoxirever, 

is too small for definite inclusion. (The minimum loading 

denoting significance was arbitrarily chosen as .35 for all 

factors.) 
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Factor B, Word Symbol Recognition 

TABLE X. FACTOR B LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index .03 

28 Courtis Motor Status Index .03 

Courtis Tests 

7 Courtis Word Test (Likes) .62 

9 Courtis Number Test (Likes) .39 

Criterion Tests 

1^- Handwriting Test #2 .68 

22 Spelling .66 

18 Reading Vocabulary .24.9 

13 Handwriting Test #1 ,i}.6 

1 Sex 

Factor B, determined by the criterion tests on Hand

writing, Spelling, and Reading Vocabulary, is a Word Symbol 

Recognition factor. By inference, the main quality is the 

visualization of meaningful letter combinations. Previous 

studies have evidenced the superiority of girls in this fac

tor, so score (1), Sex, appears as expected. The appearance 

of the Courtis Word Test (recognition of "like" words) is 

not unexpected. The "symbol" element and visualization of 

"letter" combinations is made manifest by the co-mingling of 

the Courtis Number Test (recognition of "like" numbers). 
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Factor Motor Skill 

TABLE XI. FACTOR C LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index -.03 

28 Courtis Motor Status Index . 7^4-

Courtis Tests 

5 Courtis Motor Test C (Slow) . 6I4. 

3 Courtis Motor Test A (Normal) .60 

k Courti3 Motor Test B (Fast) .56 

7 Courtis Word Test (Likes) .37 

Criterion Tests 

None 

Factor £ Loadings 

9 Courtis Number Test (Likes) .11 

13 Handwriting Test #1 -.16 

li|. Handwriting Test #2 .15 

1 Sex -.01 

2 Age .05 

Motor Skill defines Factor C. The Courtis Motor Tests 

which determine this factor are definitely motor in quality. 

Whether this motor skill is tempo, rhythm, or some other 

motor attribute, or a combination of all motor attributes, 

cannot be determined satisfactorily in the absence of 
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criteria tests. Because all of the Courtis Motor Tests 

were scored directly by rate, regardless of the motivation, 

"comfortable speed," "fast as you can," and "very carefully 

and precisely," this factor would seem to be predominantly 

tempo, though other aspects of motor ability cannot be ruled 

out. Test (7)> the Courtis Test of recognizing "like" words, 

has a significant loading on this factor implying that in 

this test there is a component of motor ability. Test (9), 

the Courtis Test of recognizing "like" numbers, has an insig

nificant loading on this test because, though apparently it 

parallels test (7)# the "like" word test, more thought is 

needed; at the age-level tested, a three-digit number must 

be read digit by digit and not read as a unit as short words 

are read. 

At the inception of this investigation, it was fully 

expected that Handwriting, tests (13) and (lij.)', would show 

significantly on this factor; the Handwriting scores are 

determined in part by rate, but evidently simple motor skill 

is uncorrelated with the complex motor skill of forming and 

connecting letters in purposeful writing, especially at the 

level of the 5th and 6th grades. Too, though every effort 

was made to divorce extraneous factors (memory and spelling) 

from the Handwriting test, this divorcement was probably 

less than expected. It must be noted that neither Sex, score 

(1), nor Age, score (2), shows on this factor. 
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Factor D, Meticulosity 

TABLE XII. FACTOR D LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index -.06 

28 Courtis Motor Status Index .02 

Courtis Tests 

5 Courtis Motor Test CJ (Slow) -.33 

Criterion Tests 

20 Number Concepts .57 

1 Sex .52 

13 Handwriting Test #1 .I4.6 

Factor D is Meticulosity, with this term defined as 

"excessive carefulness of small details." The highest test 

on this factor (including Signs and Symbols), is a measTire 

of this trait of being meticulous: the difference between 

subtraction and division signs, the difference between the 

Roman numerals IV and VI, the placing of a decimal point, 

etc. The quality aspects of Handwriting is greatly deter

mined by this excessive carefulness, and it can be surmised 

that as letter formation is learned to a habit degree, the 

full attention of the writer can be devoted to the content 

of the assignment, thus improving the rate. Test (13) is, 

therefore, confirmed as a determinant of the Factor D quality. 
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Test (5)> Courtis Motor Test (Slow), was motivated by: "be 

precise, make your circles and x*s carefully, take your time, 

make a pretty paper." Then this test was scored for speed. 

Obviously, those children who were meticulous would make the 

lower scores. This accounts for the significantly large nega

tive loading (-.33) found on this test. Sex, test (1), has 

the significant loading of this is in concurrence with 

other factoral studies, and, indeed, with the generally ac

cepted recognition of this sex trait. 

Factor E, Recognition of Spatial Relationship 

TABLE XIII. FACTOR E LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index -.16 

28 Courtis Motor Status Index -.08 

Criterion Tests 

17 Interpretations 

18 Reading Vocabulary 

l£ Spatial Relations 

Pertinent Tests with Insignificant 
Factor E Loadings 

Courtis Motor Test B (Fast) 

3 Courtis Motor Test A (Normal) 

5 Courtis Motor Test C (Slow) 

. 62  

01 

29 



Factor E is Recognition of Spatial Relationship. Test 

(17)* Interpretations, the high test on this factor, would 

by title seem to cast doubt on this name for Factor E, but a 

scrutiny of the test items shows the "interpretations" to be 

dependent on the ability to form a mental picture of the 

situations as described and then to alter these "pictures" 

to obtain answers. Vocabulary, test (l8), in the age range 

and intelligence range of the children tested, is greatly 

dependent on the ability to differentiate letters such as 

the "p" and "q", the "b" and "d", the "m" and "n", etc. The 

Spatial Relations test, (l£), seems to be fully what the name 

implies. So, though the names of the criterion tests do not 

all carry the implication of spatial recognition ability, 

they do in content. The Courtis Motor Tests which demand 

recognition of an "x" as meaning "make a circle" and a cir

cle as meaning "make an lx*," have spatial implications when 

the testing conditions demand observance of the circles and 

x*s. The Courtis Motor Tests A and C, though they have 

insignificant loadings, help to define this Factor E. Test 

(3) was the first such test the children took, therefore 

they were more aware of the symbols. Test (5) was based on 

recognition of a "neat" circle and a "neat" "x". Test (i^.), 

the Courtis Motor Test (Fast), does not appear on this 

Factor because the children were well acquainted with the 

symbols when they took this'test, so they, in habit pattern, 
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made "x", circle, "x", circle, Mx", circle, etc., without 

observing the symbols. Similarly, the Courtis M.S.I, does 

not appear on this factor because it was determined by tests 

taken after the children had formed a habit pattern of response 

and therefore the test required no recognition of spatial 

relationships. 

Factor F, School Curriculum 

TABLE XIV. FACTOR F LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index .05 

28 Courtis Motor Status Index .07 

Courtis Tests 

None 

Criterion Tests 

A School .55 

19 Problems .37 

22 Spelling .37 

Factor F is School Curriculum. It shows achievement 

differences resulting from curriculum differences between a 

school in the i^th decile and a school in the lower reaches 

of the 10th decile. School, score (A), Spelling, test (22), 

and Arithmetic Reasoning, test C19)> determine the F-factor. 
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Factor G> Verbal Reasoning 

TABLE XV. FACTOR G LOADINGS; AN EXCERPT 
OF TABLE VIII, ROTATED OBLIQUE 
SIMPLE STRUCTURE. 

Key Test Loading 

Courtis Ratio Scores 

26 Courtis Quality Index .I4.7 

28 Courtis Motor Status Index .02 

Courtis Tests 

None 

Criterion Tests 

18 Reading Vocabulary .1^3 

Pertinent Tests with Insignificant 
Factor G Loadings 

16 Logical Reasoning .33 

19 Problems .31 

Verbal Reasoning is the characterization of Factor G. 

The criterion tests determining this factor are: Vocabulary, 

test (18), Logical Reasoning, test (16), and Arithmetic 

Reasoning, test (19). The last two tests mentioned are, 

admittedly, below the arbitrarily chosen level of signifi

cance, .35J but they are outstandingly high on this factor. 

Both test (16) and test (19) are highly verbalized; they 

require verbal thought patterns. Test (17)* Interpretations, 

would seem to belong in this group, but the verbalized 

thought processes necessary are subordinate to the spatial 

reasoning processes. It is on this factor that the Courtis 

Q.S.I., item (26), appears predominant. 
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Factor Correlations 

The simple-structure as presented has several oblique 

planes; it seems that these evidences of factor correlation 

can be easily explained. 

The positive correlation of Factors A and B (cosine 

equals -.35) is apparently due to both of these factors hav

ing to do with symbols: Factor A, numbers, and Factor B, 

letters. Factor A is also correlated with Factor F (cosine 

equals -.27). This is probably explained by the curriculum 

of the high-1.0,. school containing more reasoning practice 

than is found in the curriculum of the low-I.Q. school where 

the skills are stressed. 

Factor B shows a significant negative correlation with 

Factor G (cosine equals ,!|1|.). This can be accounted for by 

reasoning that those people who are aware of word parts are 

often so occupied with the words per se that they do not 

respond well to groups of words--the sentences needed for 

verbal reasoning. 

Factor D is correlated positively with Factor G (cosine 

equals -.lj.1). Both Factors B and D have to do with close 

observance of minutiae; the difference is that Factor B is 

inclined toward minutiae which are irrelevant to reasoning 

(letter forms, word appearance, etc.) while Factor D seems 

to imply attention to relevant details, those essential to 

reasoning. 
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The Motor Skill Factor's correlation with, the School 

Curriculum Factor, Factor C with Factor E, (cosine equals 

-.29) might verify what has already been discovered in 

previous research; the more alert children are also the 

better coordinated. 

Factor D, Meticulosity, is correlated with Factor E, 

Recognition of Spatial Relationships, because that person 

who is careful of important details is better able to discern 

spatial relationships. The cosine of the angle between these 

factors is -.39. 

The correlation, represented by the cosine of -.1+3, 

between Factors E and F, Spatial Relationships and School 

Curriculum, also rests on the difference between the intel

ligences of the children in the two schools: the brighter 

children are the more observant. 

Conclusion 

The purpose of the factor analysis was to determine whether 

the Courtis Status Index and the Courtis Quality Index are 

single factor scores as Courtis maintains, and to determine 

the nature of the qualities of which these indices are measures. 

Although the scope of this study was restricted by the 

small number of tests encompassed (a 20x 20 matrix), it was 

felt that the choice of tests included was such that the indi

cations evidenced by the factor analysis would warrant the 

drawing of conclusions concerning the aforementioned Courtis 

Indices. Inasmuch as the Courtis Ratio Tests are primarily 

for prediction of academic achievement, the criterion tests 
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were selected from the many standardized tests in the 

academic subject matter area. Some of the tests which were 

selected are labeled "achievement", others "reasoning", and 

a few appeared to be measures of a skill; both verbal and 

non-verbal tests were included. 

The multiple factor analysis did provide seven defined 

factors: Precise Thinking, Word Symbol Recognition, Motor 

Skill, Meticulosity, Recognition of Spatial Relationships, 

School Curriculum, and Verbal Reasoning. 

Dispersion of the various Courtis Ratio Test Scores 

among the factors follows logical patterns, and to the extent 

that the design of this factor analysis can determine the 

nature of the quality of which the Courtis Indices are meas

ures, the contentions of Courtis are supported: the Motor 

Status Index and the Courtis Quality Index are single-factor 

measures. 

In this study, only the Motor Status Index seems to be 

a pure measure by virtue of its appearance on only one factor. 

Unfortunately, the criterion tests do not permit a more pre

cise definition of just what this index does measure. The 

M.S.I, is a measure of motor activity, but whether it 3s a 

measure of rhythm, or tempo, or, as Courtis contends, an indi

cation of "the ability to act" cannot be determined. 

The Quality Index appears on two factors, but each of 

these factors involve reasoning. Though the factor loadings 

of the Q.I. on Factors A and G are not very large in compari

son with other factor loadings found in the V-Matrix, they do 

indicate that the Q.I. is a measure of higher mental processes. 



CHAPTER VII 

OTHER STATISTICAL ANALYSES 

Hypothesis Two and Hypothesis Three will be considered 

in this chapter. These hypotheses will be studied, as was the 

multiple factor analysis, by means of the data obtained from 

the experimental testing program. 

Hypothesis Two 

(Hypothesis Two: There is a high degree of correlation 

between the Ratio Scores of the Courtis Ratio Tests and 

achievement in academic subject matter.) 

Table XVI has been extracted from the Total Correlation 

Table II. In Table XVI, the Courtis Ratio Scores are compared 

with the criterion test scores by means of the tetrachoric 

correlation coefficients previously discussed. 

The confidence belt for a correlation coefficient of 

zero for the sample (considered as 83 cases) at the level 

lies between r = -.22 and r = + .22. The reduction of class 

size from the actual 125 to 83 for determination of the con

fidence belt was demanded by the generally accepted rule that 

to obtain a tetrachoric correlation coefficient having the 

reliability of a product-moment coefficient of correlation, 

the sample size must be increased by 50 per cent. 

73 
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TABLE XVI.1 CORRELATION COEFFICIENTS: COURTIS RATIO SCORES 
vso CRITERION TEST SCORES (AN EXTRACT FROM THE 
COMPLETE CORRELATION MATRIX, TABLE II) 

RATIO SCORES 
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Test 23 2k 25 26 27 28 

General Data 

A School: "A" high, "B" low 23 10 20 20 22 32 

1 Sex: girls high, "boys low 19 

CO 0
 1 21 -06 -10 -02 

2 Age: old high, young low -12 -17 -16 -16 —Ij.0 -27 

Criterion Tests 

Handwriting, Test #2 10 

OJ 0
 1 11 

0
 1 

i—i r 09 

15 Spatial Relations 32 00 Ik 00 03 Oil-

16 Logical Reasoning 37 18 33 kS 33 10 

17 Interpretations 32 -07 21 1J+ 10 37 

18 Reading Vocabulary 6o -02 13 33 111- 23 

19 Problems 59 17 25 55 39 28 

20 Number Concepts 08 26 20 27 23 

21 Arithmetic Fundamentals 30 2k 12 32 27 13 

22 Spelling 39 00 10 23 03 19 

29 Mental Maturity (Non-Verb. ) k-2 Ok 25 18 26 15 

30 Mental Maturity (Verbal) 56 -12 03 30 10 12 

^Decimals omitted 
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This writer has, however, chosen to consider r=.35 as 

the lower limit of acceptance for consideration. 

Prom this consideration that r must equal or exceed the 

value . 35j it can be seen that the Word Ratio score provides 

a measure correlating with logical reasoning, (16), Reading 

Vocabulary, (18), Problems, (19), Spelling, (22), Number 

Concepts, (20), and both Verbal and Non-Verbal Mental Maturity 

measures, (29) and (30). It is apparent that the two Ratio 

Scores considered as paramount, the Quality Index, (26), and 

the Motor Status Index, (28), show correlation with but few 

criterion measures. The correlation of the Q.I., (26), with 

Logical Reasoning, (l6), and Arithmetic Reasoning (Problems), 

(19), r = .lj.5 and r = .55 respectively, appears to indicate 

that the Q.I. is a measure of the higher mental abilities. 

The Q.I. does not appear, in this review of its indices of 

association, to be so general a measure as Courtis premised. 

Indeed, the Word-Ratio Score, (23)> with its correlations 

of .37j .60, .59, >k-3> -39, .42, and .56 with criterion test 

scores from tests measuring diverse factors of mental ability, 

would seem to be far more valid than the Q.I., (26). 

The Q.I., by Courtis' definition, it will be remembered, 

is the individual's "median score" of the Word-Ratio, Picture-

Ratio, and Number-Ratio scores. With the Picture-Ratio score, 

(2I4.), and the Number-Ratio score, (25)» showing such a gener

ally insignificant level of correlation with all criterion 

tests, it is easy to see why the Q.I., (26), is less valid 

than the Word-Ratio Score, (23). 
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Because the mean, particularly in a short series of 

values, is a more efficient measure of central tendency than 

the median, "Q.IJs" were determined as the mean of the pri

mary Ratio Scores for a comparative study. This score is 

represented in Table XVI as "Quality Index (Mean)", (27). A 

"Q.I." of this nature, it is seen, has a somewhat lower* validity 

than the Q.I. (Median), (26), the Courtis Q.I. The cause of 

this difference is, no doubt, due to the more pronounced con

tamination of the Word-Ratio score, a relatively valid measure 

of general mental ability, by the Picture-Ratio and Number-

Ratio scores, which are, seemingly, less valid. 

In final comment on the validity of the Word-Ratio score, 

derived as it is from "verbal" tests: there is correlation to 

a significant degree with scores from such diverse mental 

abilities and skills as are measured by the tests of Logical 

Reasoning, (16): r = .  37> Reading Vocabulary, (18): r = .60, 

Arithmetic Reasoning (Problems), (19): r = .5>9, Number Con

cepts, (20): r = .ij.3, Spelling, (22): r = .39, Non-Verbal 

Mental Maturity, (29): r = .1+2, and Verbal Mental Maturity, (30)': 

r = .56. And there is, as Courtis and Valade have shown in 

previous studies, low correlation between the Word-Ratio score, 

(23), and Sex, (1): r = .19, Age, (2): r = .12, and School, A: 

r = .23. 

The Motor Status Index, (28), appears in this investiga

tion, to be somewhat correlated with Age, (2): r = -.27, and 

School (an indication of cultural differences), (A): r = .32. 

At the inception of this study, it was hypothesized that 
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the M.S.I., (28), would show significant correlation with hand

writing if the rate of writing were included in the handwriting 

score. Test (11+), Handwriting Test #2, shows correlation with 

the M.S.I, of .09; Test (13).» Handwriting Test #1 (see the 

Total Correlation Table, Table II), shows a correlation of 

-.13. It can only be inferred that the rate of "releasing 

energy," the Courtis characterization of the M.S.I, measure, 

as measured by a simple circle- and "X"- making test, either is 

not a function of handwriting, or that the M.S.I, is not a 

measure of general motor ability. 

Hypothesis Three 

(Hypothesis Three: Status Indices obtained from the Ratio 

Scores of the Courtis Ratio Tests show definite correlation 

with indices obtained from scores from standardized achieve

ment tests if the technique advocated by Courtis for determin

ation of the indices is used.) 

A Courtis Status Index is a measure of the ability of an 

individual as related to the ability of the mid-person in the 

same area of endeavor. This index is a quotient stated as a 

per cent. Therefore, the Quality Status Index of an individ

ual is determined as follows: 

Q T 
O S T _ ^" individual T mn 

individual ~ Q.I. .. x 100 * mid-person 

This Quality Status Index, as a ranking of an individual in 

"all thinking and learning" ability should (with, perhaps, 
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some modification by the Motor Status Index) predict the rank 

of the individual in academic areas. Determination of the 

rank, or status, of the individual in academic areas follows 

the pattern of the determination of the Q.S.I.: 

Academic Score.M,.,..rt,,Ql Academic Rank. n ,.. . - n1 = -—„ individual x 10q . 
individual Academic Scoremid_person 

The Ratio Scores from which the Quality Indices are 

selected, and hence the Quality Status Indices, are according 

to previous studies ( and supported to a degree by this 

investigation), unrelated to age, sex, training, etc. Though 

this is true, Courtis decrees that for proper comparison of 

his indices with academic area indices, homogenous sex-age-

grade groupings be made for determination of the score of the 

mid-person. In the comprehensive report of all indices 

obtainable from the data collected in this study (Appendix F), 

this homogenous grouping plan has been adhered to. 

Table XVII shows the Courtis Indices and the academic 

area indices for all of the children of one age and grade. 

This table is a portion of the complete tabulation of indices. 

It seems, from Table XVII, that neither the Q.S.I, nor 

the M.S.I, alone show evidence of ability to determine academic 

rank or status of an individual. The Achievement Status Index, 

at present determined as the mean of the Q.S.I, and the M.S.I., 

is an equally poor predictor of ability to achieve as deter

mined by conventional educational tests. 

To facilitate this study of the validity of the Courtis 

Status Indices, Tables XVIII and XIX were drawn up to show the 
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difference of each individuals academic indices with his 

Q.S.I. (Table XVIII) and with his A.S.I. (Table XIX). 

The unstructured pattern of these differences indicates 

the improbability of finding a formula containing an individual's 

Q.S.I., M.S.I., and perhaps E.S.I. (Emotional Status Index) 

which can predict the achievement level of the individual. 



TABLE XVIIJ- COURTIS STATUS INDICES AND ACADEMIC INDICES: GRADE 5A/AGE 130,135 MONTHS 
COURTIS INDICES CRITERION ACHIEVEMENT TEST INDICES IQ INDICES 
QSI MSI ASI 

Child2 26 28 13 lii. 15 16 17 18 19 20 21 22 29 30 

S3k.t 70 100 85 67 76 82 79 16 38 10 68 38 kk 88 26 
S61].b 115 109 112 10i| 99 59 71 59 73 72 83 118 60 77 77 
S80b 81 79 80 llh. 130 k.6 55 65 75 51 63 kl 93 4-8 82 
Mc 2b 105 88 97 100 100 92 98 105 97 108 127 96 71 100 109 
Mc 6b 95 87 91 93 97 101 102 95 116 108 102 121 115 100 180 
Mcll+b 105 88 97 111 135 108 106 118 ill}. 113 127 122 112 110 138 
Mcl8b 95 127 111 96 101 105 102 95 103 98 95 7^ 10k 10k .91 
Mc3il-b 120 111 116 96 87 85 86 111 67 51 98 75 96 9k 56 
Mc55b 93 106 100 100 120 98 106 118 lllj. 102 117 103 115 108 132 
Mc56b 110 112 111 171 165 111 106 115 113 123 lij.2 11+3 115 112 130 
s 7g 127 107 117 106 9k 86 109 100 98 92 105 135 63 98 109 
Sl8g 100 103 102 109 98 83 83 82 102 92 103 101 98 91 76 
S25g 92 81 87 89 9k 93 61 100 105 100 98 55 122 91 
S 33g 125 107 116 106 112 100 101+ 100 117 100 80 93 131 iok 112 
S35g 83 llLj. 99 91 101 100 65 95 78 62 88 90 78 96 73 
S6lg 90 115 103 76 101 93 91 k± 61 77 68 7k 93 98 69 
S70g 78 68 73 116 105 76 78 73 71 62 68 93 101 8k 69 
Mc 5g 90 67 79 9k 88 103 113 H1.1 Ilk 108 98 llj-9 II16 102 152 
Mcl3g 110 133 122 120 113 110 113 168 119 162 123 192 iii-3 109 200 
Mc21g 107 67 87 92 66 IIIl 122 123 9k 185 125 177 93 127 134 
Mc31g 110 102 106 121 121 110 113 177 105 162 123 192 125 12J4. 162 
Mc32g 88 108 98 106 101 103 113 127 107 llj.6 135 200 113 113 lk2 
Mc36g 107 59 83 80 89 111). 113 159 Ilk 1^6 125 170 113 120 lli2 
Mcl).Og 83 98 91 121 111). 72 7k 109 103 62 100 97 57 78 91 
Mcl|.2g 100 98 99 77 68 ' 100 87 77 8k 62 75 82 k2 96 73 
Mci|9g 103 67 85 83 99 103 96 36 60 108 85 99 36 109 % 

-^All indices to be read as "percent" 0 

^Code letters b and stand for boy and girl respectively. 

"'"'"The Achievement Status Index is computed as the mean of the QSI and MSIo 



TABLE XVIII.1 DIFFERENCES BETWEEN THE COURTIS QUALITY STATUS INDEX AND THE ACADEMIC STATUS 
INDICES SHOWN IN TABLE XVII 

Child 13 14 15 16 17 18 19 20 21 22 29 30 

S3^b 03 -06 -12 -09 54 32 60 02 32 26 -18 44 
S6lj.b 11 16 56 44 56 42 43 32 -03 55 38 38 
S80b -33 -49 35 26 16 06 30 18 4o -12 33 -01 
Mc 2b 05 05 12 07 00 08 -03 -22 09 34 05 -04 
Mc 6b 02 -02 -06 -07 00 -21 -13 -07 -26 -20 -05 -85 
Mclij.b -06 -20 -03 -01 -13 -09 -08 -22 -17 -07 -05 -33 
Mcl8b -01 -06 -10 -07 00 -08 -03 00 21 -09 -09 04 
Mc3lj.b 2i+ 33 35 34 09 53 69 22 45 24 26 64 
Mc55b -07 -27 -05 -13 -25 -21 -09 -24 -10 -22 -15 -39 
Mc56b -61 -55 -01 o4 -05 -03 -13 -32 -33 -05 -02 -20 
S 7g 21 35 4i 18 27 29 35 22 -07 64 29 18 
Sl8g -09 02 17 17 18 -02 08 -03 -01 02 09 24 
S25g 03 -02 -01 31 -08 -13 -08 -06 37 -30 08 01 
S33g 19 13 25 21 25 08 25 45 32 -06 21 13 
S35g -08 -18 -17 18 -12 05 21 -o5 -07 05 -13 10 
s6lg Ik -11 -03 -01 49 29 13 22 ' 16 -03 -08 21 
S70g -38 -27 02 00 05 07 16 10 -15 -23 -06 09 
Mc 5g -01^ 02 -13 -23 -51 -24 -18 -08 -59 -56 -12 -62 
Mcl3g -10 -03 00 -03 -58 -09 -52 -13 -82 -33 01 -90 
Mc21g 15 41 -07 -15 -16 13 -78 -18 -70 14 -20 -27 
Mc31g -11 -11 00 -03 -67 o5 -52 -13 -82 -15 -14 -52 
Mc32g -18 -13 -15 -25 -39 -19 -58 -47 -112 -25 -25 -54 
Mc3^g 27 18 -07 -06 -52 -07 -39 -18 -63 -06 -13 -35 
McIJ-Og -38 -31 li 09 -26 -20 21 -17 -14 26 05 -07 
Mc[j.2g 23 32 00 13 23 16 38 25 18 58 04 27 
Mc49g 20 04 00 07 77 43 -05 18 04 77 -06 19 

NOTE: This table was computed as a difference, the Courtis Quality Status Index for each 
individual minus each Academic Status Index for the individual. 

^Decimals omitted. 



TABLE XIX.1 DIFFERENCES BETWEEN THE COURTIS ACHIEVEMENT STATUS INDEX AND THE ACADEMIC 
STATUS INDICES SHOWN IN TABLE XVII 

Child 13 111- 15 16 . 17 18 19 20 21 22 29 30 

S3^b 18 09 03 06 69 47 75 17 47 41 -03 59 
S6[j.b 08 13 53 41 53 39 40 29 -06 52 35 35 
S80b -34 -5o 3k 25 15 05 29 17 39 -13 32 -02 
Mc 2b -03 -03 05 -01 -07 00 -11 -30 01 26 -03 -12 
Mc 6b -02 -06 -10 -11 -04 -25 -17 -11 -30 -24 -09 -89 
Mcllj.b -14 -38 -ll -09 -21 -17 -16 -30 -25 -15 -13 -41 
Mcl8b 10 06 09 16 08 13 16 37 07 07 20 
Mc3ij.b 20 29 31 30 05 49 65 18 41 20 22 60 
Mc55^ 00 -20 02 -06 -18 -14 -02 -17 -03 -15 -08 -32 
Mc56b -60 -51+ 00 05 -01+ -02 -12 -31 -32 -04 -01 -19 
S 7g 11 23 31 08 17 19 25 12 -18 54 19 08 
Sl8g -07 0i+ 19 19 20 00 10 -01 01 o4 ll 26 
S25g -02 -07 -06 16 -13 -18 -13 -11 32 -35 03 -04 
S33g 10 01+ 16 12 16 -01 16 36 23 -15 12 04 
S35g 08 -02 -01 3k 01+ 21 37 11 09 21 03 26 
S6lg 27 02 10 12 62 42 26 35 29 10 05 34 
S70g -43 -32 -03 -05 00 02 11 05 -20 -28 -11 04 
Mc 5g -15 -09 -2k -3k -62 -35 -29 -19 -70 -67 -23 -73 
Mcl3g 02 09 12 09 -46 03 -40 -01 -70 -19 13 -78 
Mc21g -05 21 -27 -35 -36 -07 -98 -38 -90 -06 -40 -47 
Mc31g -15 -15 -01+ -07 -71 01 -54 -17 -86 -19 -18 -56 
Mc32g -08 -03 -05 -15 -29 -09 -48 -37 -102 -15 -15 -44 
Mc3&g 03 -06 -31 -30 -76 -31 -63 -42 -87 -30 -37 -59 
Mci+Og -30 -23 19 17 -18 -12 29 -09 -06 34 13 00 
Mcl+2g 22 31 -01 12 22 15 37 24 17 57 03 26 
Mcl+9g 02 -li+ -18 -11 49 25 -23 00 -14 49 -24 01 

NOTE: This table was computed as a difference, the Courtis Achievement Status Index for 
each individual minus each Academic Status Index for the individual. 

^Decimals omitted. 



- CHAPTER VIII 

THE COURTIS RATIO SCORES 
AND STATUS INDICES 

This chapter will be concerned with a deductive, mathe

matical study of the several scores obtained from the Courtis 

Ratio Tests. 

The topics which will be considered are: 

1. Definition of Terms 

2. Pertinent Courtis Postulations 

3. The Definitive Equation of the Multiplicative Theory 

I4.. The Single-Test Score and Its Error 

The Ratio Score 

6. Error in the Ratio Scores 

7. Meaning of the Status Indices 

8. Error in the Status Indices 

9. Summary 

Definition of Terms 

There will appear in this chapter a number of terms which 

will be ascribed to Courtis. Some are explicitly his as they 

deal with his theory and procedures; others are terms which 

are simplified versions of parts ofhis descriptive materials. 

These simplified terms are intended to denote and to connote 

exactly the meanings of the descriptions provided by Courtis. 

83 
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Multiplicative Theory This term is implied from the 

quotation: "Suppose the first performance is determined by 

1,000 factors. Then the second score is determined by 1,001 

factors. In finding the ratio the 1,000 factors cancel out." 

(The words "ratio" and "cancel" were not underscored in the 

text.) 

2 Simple Test: A test of a simple task. Performance 

on this test will be influenced by many factors^ including: 

motor skill, perceptional ability, health, emotional status, 

effort, comfort, etc. This test must be recognized as being 

only relatively simple. 

Complex TestT h e  S i m p l e  T e s t  p l u s  t h e  i n c l u s i o n  o f  

an additional single variable or factor to be measured. This 

test is only relatively complex.^ 

Ratio Score:^ The score derived by dividing the Complex 

Test score by the Simple Test score. 

Element: 7 "An entity which does not change under 

"^"Appendix B, "A Statement of Facts, Concepts, Theories, 
and Practices Involved in the Use of the Courtis Ratio Tests, 
etc." (prepared by D. Stuart A. Courtis), p. ll|l. 

2Ibid., p. 114-0. 

J"The elements, circumstances, or influences that con
tribute to produce a result." Websterrs New International 
Dictionary of the English Language. 

^Appendix B, p. ll+O. 
£ 
-^See Appendix G- for samples of the Ratio Tests. 

^Appendix B, p. lJ+l. 

^Stuart A. Courtis, "New Concepts in Education," Journal 
of Educational Research. April 195>2, p. £81}.. 
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training but operates to determine the effects of training." 

(e.g.: "Thinking ability"is an element according to Courtis.) 

Element Score:^ The score of an individual on a test 

designed to measure an elemental ability (e.g.: the Ratio 

Score obtained from the Courtis Ratio Tests). 

2 Status Indices: The Ratio Tests are designed to provide 

three indices of status: (a) Quality Status Index for think

ing ability, (b) Motor Status Index for motor skill, and some 

combination of the two as an indication of a general, over-all 

ability, the (c) Achievement Status Index. The Quality 

Status Index, QSI, is determined by dividing the Quality Index, 

QI, of an individual by the QI of the mid-person of the in

dividuals sex-age-grade group.^ 

In the text that follows, these terms will be underlined 

the first time they appear to show that they are from the 

lexicon of Courtis. Thereafter, they will be capitalized to 

indicate that they are specifically defined terms. 

Postulations 

The rationale behind the Courtis Ratio Scores is newly 

conceived. This rationale, therefore, must be subjected to 

•'"Appendix B, p. ll+O. 
p 
Appendix B, p. li}.6. 

-^Previous experiments have shown that the Quality Index 
is relatively independent of sex, age, training, culture, 
language, and such factors. Hence, the use of the "mid-person 
of the individual*s sex-age-grade group seems odd. 

i ;j 
1 
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a deductive, mathematical study of the validity of the 

assumptions and postulations basic to the rationale. The 

role the error factor plays in these scores and indices 

must be carefully considered and the effect of error must be 

accepted as a basic determinant of the worth of this type of 

test measure. 

The postulations of the Courtis Ratio Test theory which 

pertain directly to the scores obtained, and hence, which 

must bear close scrutiny and careful consideration in this 

section are ex

postulate One: The observed score from a test is the 

product of the factors entering the particular test situation. 

Error is a factor. Therefore, the basic equation for the 

relation among observed score, true score, and error accord

ing to the multiplicative theory can be: 

(1> X± = (E11FU)(E21P21)(E3iP3i) ... (EniFni) 

XjL = the observed score of the ith person. 

E]_j_s= the error attached to the first factor. 

F]_i= the first factor component of the true score. 

E2i= the error attached to the second factor. 

FOJS the second factor component of the true score, 
etc. 

"^These postulations are implied but not specifically 
stated in the Courtis Ratio-Test Test Manual and in Courtis* 
article "New Concepts in Education," Journal of Educational. 
Research. Vol. XLV, No. 8, (April 1952) pp. 571-581+. 
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The general form of this equation is: 

(2) X = ET 

X = the observed score. 

E = the complete error (Ex x E2 x E^ ... En>. 

T = the true score (F1 x F2 x F^ ... Fn). 

Postulate Two: A quotient score (referred to as a Ratio 

Score) made up of scores from two specially constructed tests 

provides a measure of an elemental ability of some other 

single variable whose measure is desired. 

Postulate Three: The reliability of scores from each of 

the Courtis Ratio Tests is equal to, or better than, the reli

ability of conventional educational and psychological tests 

of the same type, developed to the same degree. 

Postulate Four: The reliability of a Ratio Score may be 

greater than the reliability of either of the scores used to 

create the ratio. This assumes that the test instruments used 

to obtain the scores to be ratloed will fulfill the conditions 

set forth by Courtis, i.e.: "Two tests constructed exactly 

alike in content, spacing arrangement, motor response, etc., 

and given under conditions which permit a single factor to be 

varied b^. varying the instructions in such a way as to intro

duce a single new element into the complex determining per

formance in the second test.-*-

Postulate Five: The reliability of a Status Index 

created by ratioing two Ratio Scores is no less than the reli

ability of the score of the person being indexed. 

"^Appendix B, p. lit-0. 
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The Definitive Equation of the Multiplicative Theory 

Courtis Ratio Scores are quotient scores. The numerator 

is the score from a specially designed Complex Test t a score 

determined by n factors plus one additional factor; the de

nominator is the score from a specially designed Simple Testt 

a score determined by the n factors. For a given individual, 

when the tests have been properly administered, Courtis avers, 

the n like factors can be cancelled out leaving a score for 

the one added factor of the Complex Test. Cancellation, how

ever, can be effected only if the factors are combined 

mult ipli c at iv ely. 

As shown in Postulate One, the expanded form of the 

multiplicative theory equation is: 

(3) XJ. = (ENFUKEAJFAHEJJFJI) ••• (ENIFNL> , 

and this can be generalized to become the definitive equation 

of the multiplicative theory, 

(It-) X = ET . 

Equation (ij.) is being offered in place of the generally 

accepted and recognized definitive equation of the additive 

theory 

(£)• X = T + E , 

X ss the observed score, 

T = the true score, 

E ss the error (in the units of X) • 

"'"Harold Gulliksen, Theory of Mental Tests (New York: 
John Wiley and Sons, 195O), p.5. 
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It must be recognized that the E of Equation (5) is 

absolute error which will hereafter be written as E&. In 

Equation (1|), error is expressed as a factor error which 

will be written as E except when it is necessary to differen

tiate it from Ea, in which case it will be written as Ef. 

Equation (if) , the definitive equation of the multiplica

tive theory, will be considered as proper and valid provided: 

1. The mean of the true score is equal to the mean of 

the observed score, as is true of the conventional additive 

theory, and provided further* 

2. The error variance of Equation (I4.) is in agreement 

with the variance of the absolute error of the conventional 

additive theory equation. 

The first provision, 

(6) M(mult, theory) = (mult, theory) , 

will be considered first; the second provision, 

(7) C~4 s < 

will be studied in the next section of this chapter. 

Consider a host of testees taking the same test, then 

from Equation (I).), 
i=N i=N 

(8) 5ZXi = XIE^ . 
1=1 i=l 

Certain assumptions concerning the error factor must be made; 

these assumptions seem to be both logical and tenable: 

(9) Me = 1 , 

(10) rET = 0 . 
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(11) The distribution of E is symmetrical about 1. 

Dropping the limit values from Equation (8) in the 

interest of simplicity, we get: 

(12) 2x = 5et 

Within the limits of the assumptions made concerning E, 

(13) . ZET = . 

Equation (13) can be proved by reference to the gross 

score formula for correlation: 

UW r = ZET - "%% 
ET VZEd-NME^ V^tS-MMJ2 

But, by assumption, 

(15>) r ggi = 0 • 

Therefore, 

(16) SET = NMgiy^ 

Then, substituting Equation (16) in Equation (12): 

(17) ZX = NM-gMrji 

Dividing both sides of Equation (17) by N, 

Z X NMEMtj 
(18) — = N > 

therefore, 

(19) Mx = MeMJ 

However, by assumption, 

(20) Me = 1 , 

so the first provision made as necessary for the acceptance 

of bhe multiplicative theory has been fulfilled: 

(21) Mx = . 
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The Single Test Score and Its Error 

This section is devoted to a study of the error term 

of the ftmdamental definitive equation of the Courtis Ratio 

Score theory: 

(22) X = ET . 

This is the general equation obtained from the complete 

mathematical statement of the theory: 

(23) X = (E1P1)(E2P2)(E3P3) ••• (EnFn) . 

In the equation above, error is attached to each factor. 

That is, if F^ is the factor of attention span, there could 

well be an error in the score of a boy anticipating a fishing 

trip with his father, or a girl anticipating a party. 

Fatigue will affect the factor of motor ability. And each 

similar adverse influence might well affect the operation 

of each of several factors. The influences can, of course, 

be positive in nature; they can so affect an individual that 

his response to a test situation provides a score higher 

than his personal average. 

Numerous factors condition the score obtained on any 

mental test. Each factor has its attendant error. It would 

appear that the product of the numerous error factors com

pounded by the product of the pure factors as shown in Equa

tion (23) would create a score excessively weighted with 

error. 

These same factors, and errors, however, always operate 

to produce the observed scores on any mental test. For 
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a given educational or psychological test, observed scores 

can be obtained and true scores can be reliably estimated, 

within a range, for a given level of confidence. These 

observed scores and true scores are observed facts, and these 

facts remain unaltered regardless of the technique used for 

describing the relationship among true score, observed score, 

and error.1 Or, to state it another way: the method of 

defining error does not create error. 

This can be proved by comparing the error variation of 

the conventional additive theory with the error variation of 

the multiplicative theory. 

According to the conventional additive theory, 

(24) cr2 = cr2+cr2-
X ^ T a 

The definitive equation of the multiplicative theory 

yields: 

( 2 5 )  G ~ x
z  =  G ~ y Z  +  ( 7 ^ 1  C r T

2  +  T 2 )  •  

From these equalities, ,— 2 
Ue 

(26) CT12 = 5—^ 
E crJ+ t2  '  f VJ T 

Therefore, because (712 differs from CJl^ by a factor 
Ef Ea 

which is constant for a given distribution of T, 

(27) crJ z crJ • 

The derivation of Equation (25) stems from the basic 

multiplicative equation 

(28) X = TEf . 
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The same assumptions regarding Ef will be made for this 

derivation as were made for the determination 

(29) Mx = Mt 

which is Equation (21) based on the assumptions shown in 

Equations (9) and (10). Equation (10) states the assumption 

(30) rET = 0 ; 

however, not only must this be true, but complete indepen

dence of T and E must be assumed. 

For simplification, the subscript f will be dropped in 

the following equations: 

(31) Ef = E . 

The mathematical symbol 6, is used to denote expectancy of. 

By definition: 

°X2 = °TE = 8[TE - 2 • 

Expanding: 

= 8[(TE)2 - 2TE-8(TE) + (8(TE>J^J ; 

= 8[(TE)2 - 28(TE)8(TE) + ^8(TE)|^J ; 

= 8[(TE)2 - ^S(TE))2] j 

= 8(T2E2) - ^ 8 (TE ) ̂,2 . 

According to the raw score formula for covariance: 

= It2e2 " "W * 

But, by virtue of the complete independence of T and E, 

r
T2E2 0^2 (JJJj2 0 

Therefore, 

r̂~= "A2 5 

8(T2E2) = 8(T2)•S(E2) . 

(32) 

(33) 

(3h) 

(35) 

(36) 

(37) 

(38) 

(39) 

(U0) 
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Prom the equality of Equation (1+0), Equation (36) can 

be re-written: 

(41) CTTe = 8T2•8E2 - (g(TE))2 . 

However, 

(W) <rT2 = ̂  - i21 

(W) crT2 =85,2 - '8t>2 j  

(1)4) st2 = ctt
2 + c8t)2 . 

So Equation (Lp.) becomes: 

cli-s) crT2 = (tj,J2 + (8t ) 2 ) [  O^,2 +  c f i e l 2 }  -  (8(t e ) ) 2  ;  

(w = crT2o^.2 + (8t)2O^2 + (SE>2<^,2 

+ (8T)2(8E>2 - (8T>2(6E)2 . 

However, by assumption: 

(47) 6E = 1 , 

and by definition, in this derivation 

(48) Ef = E . 

Therefore: 

W) crx2 = crT2 = crT2 - crE2(crT2 + i2) . 

The second provision made as necessary for acceptance 

of the multiplicative theory has been fulfilled: 

(So) a J = crE2 
^a • 
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The Ratio Score 

The title "Ratio Tests" is misleading. The tests do not 

yield ratio scores. 

A ratio is "the quotient of one magnitude divided by 

another of the same kind."1 The scores made by an individual 

on a Complex Test and a Simple Test are "ratioed" to create 

the individuals Ratio Score. But the score from the Complex 

Test differs from the score on the Simple Test in meaning and 

content by definition. 

A Ratio Score is a fraction, and therefore it appears to 

be a ratio. In reality, this fraction is an indicated divi

sion, and this division does not yield the pure number of a 

ratio; it yields a number with explicit meaning (units). 

Hence. this Ratio Score fraction is an implied division 
p 

and not a ratio. 

^Webster1s New International Dictionary. 

2 For a demonstration of the difference between an implied 
division and a ratio, we can turn to the field of engineering. 
In engineering it is customary to indicate division by 
creating a fractional form. An elementary example of this is 
the statement 

(A) rate = miles per hour 

which is written in formula form as 

(B) rate = miles 
hour 

And, indeed, dividing miles of travel by hours traveled will 
provide the rate of speed in units of miles per hour. 

Engineering problems are frequently checked, before com
putation, by the indicated mathematical manipulation of the 
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units to see whether the answer will be in the correct units. 
As an example of this, consider the equation: 

(C) time = distance . 
rate 

Time is in seconds (sec.), distance in feet (ft.), and rate 
in feet per second (ft./sec.). Using only units in equation 
(C), it can be shown that the equation does in fact give the 
correct answer, "seconds". 

(Dl t — — — « 
W ~ r " ft./sec. * 

Inverting and multiplying, we have 

(E) t = ft. x = "seconds". 
It, 

Or, for a final demonstration of the emergence of units 
in indicated division, consider the following problem: A car 
is traveling I4.5 miles per hour (written mi./hr.). How 
many seconds will it take to travel 30 feet? 

The demand of the problem is for an answer in seconds. 
A solution is attempted using equation C above: 

30 ft. 

(F> 

I r-' 52̂ .* r' oQ r\ 
^ 57. * 5280 sr. 
60 aln- x 60 SJ2--

hr. min. 

The numbers are ignored and if the resulting complex 
fraction can be worked down to a single unit, "seconds", it 
can be assumed that the equation as set up is correct if the 
conversion constants are correct. 

( g )  

ft. •
 

•P <
H
 II 

mi. 
hr. 

x ££• 
mx. 

ft. 
hr. 

min 
hr. 

• S 6 O • 
min. 

sec. 
hr. 

The remaining complex denominator can be reduced by in
verting and multiplying 

ft. _ 
(jtn hr. ~ ft. x hr. = ft. 

sSc. hr. sec. sec. . , ^ . 
Up C continued) 
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It has been established that a Ratio Score is not a ratio, 

but an implied division. The next topic is a study of this 

quotient score to understand what it yields. This study will 

be approached by a re-examination of basic definitions. 

A Ratio Score, Courtis postulates, is a valid measure of 

a single variable. By definition, it is obtained by dividing 

an individuals observed score from a Complex Test by his ob

served score from a Simple Test. (Construction of these 

tests must follow the principles set forth by Courtis and 

covered earlier in this chapter--see Postulate Four.) 

The Simple Test is, by definition, a test of a simple 

task. Performance on this test, however, will be influenced 

by many factors. 

The Complex Test is, also by definition, the Simple Test 

rendered "complex" by introducing a single extra factor, the 

factor to be measured. 

In the following equations, subscript c_ denotes "of the 

Complex Test", and subscript 3_ denotes "of the Simple Test". 

The general equation for the Simple Test can be written: 

Replacing the complex denominator in equation (G) with 
the reduced form: 

(I) * which becomes ft. x §r~* = seconds X*C«/S6C» It. 

The three demonstrations were provided to demonstrate 
how an indicated division will automatically provide the unit 
inherent in it. This same principle should hold true for the 
Courtis Ratio Scores; the Ratio Score will have the "unit" of 
the extra factor which was attached to the "Simple" Test to 
create the "Complex" Test. 
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(51) X3 = (EaFa) (EfljFm) (EpPp) (ErFr) (E^-F^)' ... (EnFn) . 

Xs = observed score on the Simple Test; 

Fa ss factor of attention span; Ea = error of Fa . 

Fm = factor of motor skill; Em = error of Fm . 

Fp = factor of perceptional ability; Ep = error of Fp . 

Fr = factor of recognition ability; Er = error of Fr . 

F^ = factor of subject matter knowledge; E^ = error of F^ . 

(plus an indeterminate number of other factors). 

The general equation for the Complex Test will be: 

(52) x0 = (E^HE^HEpFpHEjJEVHE,^) ... (EnPn)(EgPg> . 

XC = observed score from the Complex Test; 

Fg = the added factor to be measured; Eg = error of Fg . 

The Ratio Score then becomes: 

Xc ^ (EaFa)(EmFm)(EpFp)(ErFr)'(EicFic) ... (EnFn)(EgFg) 

Xs ^-^a^a) (EnjFjjj) (EpFp) (EpFj.) (E^-F^) . 0. (EnFn)' 

The two test forms, Simple and Complex, are adminis

tered at one sitting, therefore it can be assumed that the 

conditions operating within the testee which would cause 

the factors to differ, e.g.: fatigue, health, fear, anxiety, 

etc., will be constant on the two tests. This assumption, 

which seems logically proper, will justify cancellation of 

the terms common to the numerator and denominator. This will 

provide the Ratio Score for factor Fg; this will be termed 

Xg because it is the "observed score" of the Fg_ factor. 
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(5k)' ~ = Xg = ^ Fg . 

The complex error factor is the error attached to Pg , 

so the equation can be written 

(55) xg = EgFg . 

If the tests have been properly constructed and adminis

tered, the score of the Complex Test will have a value between 

the score achieved on the Simple Test and zero as the added 

factor evidences its difficulty to different individuals. 

Therefore, from equation (5^): 

(56) 0 < Xg < 1 . 

Equation (55) indicates, if the multiplicative theory 

advanced by Courtis is valid, the Ratio Score is a measure 

of an element factor or other single variable, and it is 

expressed in the terms of that element or variable. 

Error in the Ratio Scores 

When measures or scores containing error are combined 

by addition, subtraction, multiplication, or division, the 

possible error of the combination-measure or -score can be 

expected to be greater than the error of either of the meas

ures or scores which are combined. 

All measures and scores are deemed to be contaminated 

with error. In the field of educational and psychological 

measurement, these errors are much larger than most errors 

found in the pure sciences. 
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It would seem, therefore, that because of the decrease 

in reliability incurred by the creation of a quotient score, 

Ratio Scores would be too unreliable to be employed in a 

practical way. 

But this is not true. The reliability of a Ratio Score 

is actually greater than that of a single test score by vir

tue of their being quotients. 

Robert L. Thorndike states j-1-

Traditionally, in discussions of reliability 
determination, the lionts share of the discussion 
has been devoted to the statistical techniques 
involved. It is the conviction of the author that 
much more attention than has usually been accorded 
it needs to be given to the experimental aspect. 
The experimental procedures are very closely bound 
up with the logical aspects of the problem, so 
that one must first make an analysis of what is to 
be accomplished by and what purposes are served 
by a measure of reliability. 

2 And he further writes: 

Determination of reliability is as much a logi
cal as a statistical problem. 

Because a logical basis seems essential to the study of 

reliability, attention will first be paid to philosophical 

aspects of error, its types, causes, and meaning. 

Error in educational and psychological test results is 

categorized by (a) type:^ "random or chance on the one hand, 

•4s. F. Lindquist et al., Educational Measurement (Wash
ington: American Council on Education, 1950), p. 5^3* 

2Ibid., p. 570. 

^Gulliksen, op. cit., p. 6. 
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and constant or systematic on the other," or by (b) cause:"'' 

"health, fatigue, motivation, emotional strain, etc." 

The writer of this dissertation would like to submit a 
O 

categorizing of error by cause. Prom the basis of research 

and personal experience it would seem that there is a group 

of causal factors or conditions which operate to produce 

errors usually having a relatively minor influence on the 

score. Then there is a second group of causal factors and 

conditions which are capable of producing a relatively major 

effect on the score. Error for the individual can be very 

large. They are detrimental by accidental mistakes in mark

ing the test paper and by the alteration of the ability of 

the testee by the involuntary changes of mind-set, fatigue, 

personal discomfort, antipathy toward tests, and a host of 

other physiological and psychological conditions which act 

at different times as distractors or intensifiers for the 

productive effort expended by an individual on a test. The 

wide range of observed scores per individual in a test-

retest study^ is due primarily to the physiological and 

psychological aspects of the individual at the time of the 

test. 

"Si. P. Lindquist, et_ al., Educational Measurement 
(Washington: American Council on Education, 1950), p. 5>68. 

p 
Ibid., pp. 5&9-73J C. G. Ross, Measurement in Today's 

Schools (New York: Prentice Hall, 1947)> P • tJ5J William A. 
McCall, Measurement (New York: The MacMillan Company, 1939), 
pp. 55-57-

"3 
-'See Appendix D. 
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Ratio Scores are derived from two tests given at one 

sitting, hence these alterations of human characteristics 

are minimized. According to the Ratio Score theory, these 

error factors will cancel leaving, as the remaining error 

factor, the accidental errors which can be assumed to have 

much less effect on the score than the alteration of human 

characteristics. 

There will be, of a certainty, an error ascribable to 

the added factor of the Complex Test. This cannot be can

celled out. The error of this one factor, however, will 

not be of the magnitude of the errors of the psychological 

and physiological factors except under unusual circumstances. 

Therefore, because a Ratio Score provides a method of 

eliminating the major errors (which are systematic for the 

individual over the course of the two tests whose scores 

will be ratioed), it seems evident that a Ratio Score is 

more reliable than any single test score. 

Meaning of the Status Indices 

An index number for an individual is obtained, accord

ing to the technique recommended by Courtis in the Courtis 

Ratio-Test Manual,-'- by relating the individual's score on a 

test to the score of the mid-person^ of the tes t score 

•^See also, Appendix B, p. llj.9. 
O 
"^Selection of the score of the mid-person might be ill-

advised, but in this dissertation no study has been made of 
possible improvement of the index numbers through the use of 
some other average. This is a study of the rationale behind 
the Courtis Ratio Tests as it exists; it is not an attempt 
to improve it. 
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distribution. Relating of the scores is done by ratio. 

The index number scale is relative; an individuals 

index number indicates his relative status with respect to 

the mid-person of his group. 

The Ratio Tests have been designed, it is postulated, 

to provide pure element scores. Courtis* Quality Status 

Index is derived from scores on his Thinking Tests, and pur

portedly indicates relative "thinking ability". Similarly, 

the Motor Status Index indicates relative motor skill or 

ability to release energy.^ Some combination of these 

Status Indices (the technique for properly combining the 

Q.S.I, and M.S.I, is not yet known) will, according to 

Courtis, provide an Achievement Status Index which will be 

a relative measure of general ability to achieve.^ 

Excluding the questionable practice of using the score 

of the mid-person as the norm in computing the Status Indices, 

the worth of the Status Indices derived from the Ratio Test 

scores must depend on the validity and reliability of these 

scores, and on the question of error exaggeration through 

computation of these indices. 

Stuart A. Courtis, Ratio Test Bulletins, Bulletin No. 3. 

2Appendix B, p. 139. 
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Error in the Status Indices 

It has already been demonstrated mathematically that 

the reliability of the Courtis Ratio Scores is better than 

the reliability of the scores from any single test. The 

question of error in the ratio of two Ratio Scores now 

arises. 

The Ratio Score for Element Factor has been expressed 

in the following manner: 

(57) Xg =» EgFg . 

In order to define the Ratio Score of the individual and the 

Ratio Score of the mid-person, the pre-subscripts i and m 

will be used in equation (lj-5): 

(58) .jXg = (j_Eg)(j_Fg) (for the individual): 

(59) mXg = (raEg)(^Fg) (for the mid-person) 

A Status Index is found by dividing the Ratio Score of 

an individual by the Ratio Score of the mid-person of the 

score distribution, hence: 

(60) Status Index = = (iff) ( ) . 
mxg (mEg)(mpg> 

In a score distribution sufficiently large, a relatively 

large number of individuals will have the same score as the 

mid-person. One of these, it can be expected, will have an 

observed score equal to his true score; Therefore: 

(61) X = 1 • v ' m g 
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With this condition, the equation for the Status Index becomes 

(62) Status Index = = (iEcr) ' . 
m^g m?g 

The Status Index can be seen to have an error no greater 

than the error found in the Ratio Score of the individual. 

Summary 

This chapter was devoted to a deductive, mathematical 

study of the validity and reliability of the various scores 

provided by the Courtis Ratio Tests. Certain premises and 

postulations were assumed; these premises and postulations 

are integral parts of the Courtis Ratio Test Rationale. 

The conclusions drawn in each of the several parts of 

this chapter are, admittedly, inconclusive to the degree that 

they rest upon the untested assumptions. 

But the assumptions appear logical and, therefore, the 

conclusions seem to warrant further experimental testing, 

in detail, of the Courtis Ratio Test theories. 

Conclusion One: The multiplicative theory of factor 

influence on an observed score is tenable. 

Conclusion Two: Use of the definitive equation of the 

multiplicative theory in no way alters the absolute error 

which might be found in a score on a mental test. 

Conclusion Three: Courtis Ratio Scores are not ratios 
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but implied divisions; they do not yield pure number scores, 

but scores expressed in terms of the element or variable 

being measured. They do provide a measure of an element 

or single variable. 

Conclusion Pour: The reliability of a Ratio Score is 

greater than the reliability of a score from a single test. 

Conclusion Five: A Status Index has an error no greater 

than the error found in the Ratio Score of the individual 

being indexed. 



CHAPTER IX 

SUMMARY AND CONCLUSIONS 

The rationale of the Ratio Tests created by Dr. Stuart A. 

Courtis is complex and many-faceted. In this study, only 

aspects of ratio scores, both the theory in general and the 

specific Ratio Scores derived from the Ratio Tests, are exam

ined. 

This summary chapter presents, in brief, 

1. Courtis' premises and hypotheses 

2. The Courtis Ratio Tests 

3. Previous research 

k- A review of this study 

The experimental testing program 

6. Conclusions 

7- Suggestions for further study 

Courtis' Premises and Hypotheses 

The Courtis Ratio Tests have been designed to obtain 

measures of single variables: elemental traits, abilities, 

or skills. Conventional mental tests, both psychological 

and achievement, Courtis avers, do not provide valid meas

ures of what the name of the test implies; scores on these 

tests are measures of a composite of abilities and skills and 

other factors. 

107 
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In order to elicit a measure of a single, uncontaminated 

variable, Courtis conceived the technique of ratio scores. 

The theory of ratio scores is based on two major premises: 

(a) A test can be devised which can be administered twice, 

the first administration to provide a score which can be 

modified on the second administration, by means of the test 

directions, to include the effect of one additional variable. 

(b) The influences of the factors operating to determine a 

score on a test combine multiplicatively. 

Courtis further believes that the level of achievement 

of an individual is determined by two elemental and essential 

abilities: the ability to think and the ability to act. 

Measures of each of these abilities, uncontaminated by 

extraneous factors, can be obtained, according to Courtis, 

by the use of his Ratio Tests. A proper combination of an 

individual's scores from the Motor Control and Thinking 

Ability Tests (the two parts of the Courtis Ratio Tests), he 

states, can be expected to provide a measure of achievement 

status. This measure of achievement status, though a measure 

of general ability, Courtis continues, should correlate 

highly with achievement in specific academic areas. 

Should the measure of achievement status, based a3 it 

is on scores of two elemental ability tests (motor and 

thinking), prove to be a faulty measure, then, Courtis con

cedes, it may be necessary to include a test of emotional 

status, a ter-st of will to achieve, to the Ratio Test battery. 
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The Courtis Ratio Tests 

Prom the Courtis Ratio Tests of Thinking, three Ratio 

Scores are determined, one based on the testee*s facility 

with words, another with numbers, and a third with pictures. 

Each Ratio Score is determined from scores from two identi

cal, three-minute rate tests designed so each question provides 

a key word, picture, or number followed by four possible 

answers: words, pictures, or numbers. Each multiple choice 

group contains a symbol identical to the key symbol, a symbol 

opposite to the key, and two distractors. 

The first of each pair of tests is administered accord

ing to the directions, "underline the word (picture or number) 

like the key." On the second administration, the directions 

are to underline the answer symbol which is opposite to the 

key. The ability to think opposites, Courtis avers, is closely 

correlated with all thinking and learning ability. 

The rate score of the second, the "opposites," test is 

then divided by the rate score of the first test, the match

ing of like symbols. This division yields a "ratio score" 

which, Courtis avers, is a "pure measure of "thinking opposites!1 

because the influences of the other factors which combine to 

determine the single test scores cancel out in the process of 

division. The Ratio Scores will have values ranging between 

zero and one as the difficulty of "thinking opposites" evi

dences itself for different individuals. 

The three Ratio Scores from the Courtis Ratio Tests of 



Thinking (Word-Ratio, Picture-Ratio, and Number-Ratio) are, 

for each testee, ranged in size. Then the middle score is 

termed the Quality Index and is the Courtis measure of abil

ity to think. 

The Motor Control Tests of the Courtis Ratio Test battery 

do not provide ratio scores. These tests are merely a suc

cession of circles and "x's", and the score is the one-minute 

rate of the testee in circling each "x" and drawing an "x" 

in each circle. It is important to note that the testee is 

directed to work at his "normal, comfortable, and usual" rate 

of speed. This is not regarded as a test of maximum motor 

activity. 

Previous Research 

Previous studies of the Courtis Ratio Tests have examined 

the following questions: 

1. Are the Ratio Scores from the Courtis Ratio Tests 

such pure measures that they are unaffected by (uncorrelated 

with) age, sex, culture, training, language, and similar fac

tors? 

2. Are the Courtis Ratio Scores reliable? 

Research by Dr. Courtis and Dr. Lawrence H. J. Valade 

has answered these questions in the affirmative. 
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Review of this Study-

In order to augment the previous studies of the Courtis 

Ratio Tests, this investigation has dealt primarily with two 

questions which have not been subjected to previous study. 

1. Can it be shown by means of a multiple factor analy

sis that the Courtis Ratio Scores are single factor scores, 

and if they are, what descriptions of these single factors 

would seem most fitting? 

2. Mill a deductive, mathematical study of the theory 

of ratio scores support Courtis' premises and hypotheses re

garding (a) the multiplicative nature of factor influence on 

a test score, (b) the portent of a "ratio score", and (c) 

the minimization of the error factor by means of the ratio 

score technique? 

By virtue of the nature of the data collected by means 

of an experimental testing program for the multiple factor 

analysis, certain other questions considered in previous 

studies concerning the Courtis Ratio Tests were re-examined. 

1. Are the Courtis Ratio Test scores independent of 

age, sex, culture, and training? 

2. Is there any apparent correlation between the 

Courtis Ratio Scores or Status Indices and levels of achieve

ment in academic subject matter areas? 

In general, the questions considered in this study can 

be answered in the affirmative. 
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The Experimental Testing Program 

The experimental testing program which provided the 

data for the statistical studies employed the California 

Achievement Tests, Elementary Grades, and the California 

Short-Form Test of Mental Maturity, Elementary Grades, as 

criterion tests. Some lljl|. children in Grades V and VI in 

two different schools (of most different cultures) com

prised the test population; 12jj> children completed the 

full course of testing. 

Scores from 10 separate Courtis Tests, 12 criterion 

tests, and 3 items of general information (sex, school, 

and age), along with 6 Courtis Ratio Scores derived from 

the Courtis Test scores were recorded for each of the 12£ 

complete records. 

Tetrachoric correlation coefficients were computed for 

all of the intercorrelations of the 31 scores. These were 

tabulated and provided a correlation matrix 20x20 (after 

elimination of those scores which were spuriously correlated) 

iirhich was the basis of the multiple factor analysis. The 

31x31 matrix was the basis of the study of the correlations 

between the various Courtis Ratio Scores and the criterion 

achievement tests. 
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Conclusions 

Hypothesis One: Ratio Scores from the 

Courtis Ratio Tests of Thinking can be shown, 

experimentally, to measure a single variable, 

and the nature of this quality can be defined. 

The multiple factor analysis based on the data collected 

for this study elicited seven factors: Precise Thinking, 

Word Symbol Recognition, Motor Skill, Meticulosity, Recog

nition of Spatial Relationship, School Curriculum, and 

Verbal Reasoning. The Courtis Motor Status Index and three 

Courtis Motor Tests determine one factor; no criterion tests 

are included, hence this factor cannot be precisely defined. 

Two of the remaining six factors are reasoning in nature: 

Precise Thinking and Verbal Reasoning; it is on these two 

that the Courtis Quality Index comes up. This indicates 

that the Courtis Quality Index Ratio Score is a measure of 

the higher mental processes. 

Hypothesis Two: There is a high degree of 

correlation between the Ratio Scores of the 

Courtis Ratio Tests and achievement in academic 

subject matter. 

Correlations between the Courtis Quality Index and the 

scores from the criterion achievement tests is insignificant 

except for the correlations of the Ql with Logical Reasoning 
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and Arithmetic Reasoning (Problems), r equals and r 

equals .55 respectively. These last mentioned tests are 

complexes of reading ability, arithmetic fundamentals, and 

reasoning, hence the Courtis Quality Index again appears to 

be a measure of the higher mental abilities. 

Hypothesis Three: Status Indices obtained 

from the Ratio Scores of the Courtis Ratio Tests 

show definite correlation with indices obtained 

from scores from standardized achievement tests 

if the technique advocated by Courtis fofc the 

determination of the indices is used. 

On inspection, there seems to be little or no correla

tion between any of the Courtis Status Indices and academic 

status indices derived from scores from the criterion 

achievement tests. Further, there is little or no evidence 

of individual patterns in the indices of each individual. 

Hypothesis Four: The multiplicative theory 

of factor influence on a test score can be mathe

matically defined and shown to be logically 

acceptable. 

The multiplicative theory of factor influence on a 

test score can be mathematically defined as: 

(1) X = E x F^ x F.-, x F^ x ... x Fn . 

In this equation, X represents the observed score, E the 

error factor, and F]_, F2, F3, etc., the factors influencing 
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the test score. The following assumptions are made: 

( 2 )  me = 1 , 

(3) r. 
ET 

0 , 

(!+) E is symmetrically distributed about 1 . 

Equation (1) can be simplified to 

(5)  X = ET 

where T represents the true score: 

( 6 )  T = F]_ x Pg x x ... x Fn . 

The E represents the combined error of all factors, 

and, though it is combined multiplicatively, this error term 

does not exaggerate the actual error; it is merely another 

way of expressing the error which would be obtained from the 

same data if the conventional additive equation, T = X - E, 

were used. 

If Ef is used to denote the factor error of the multi

plicative equation, and Ea is used to denote the absolute 

error of the additive equation, it can be shown that the 

relationship between E-p and Ea is expressed by the following 

equation: 

Thus, by virtue of equations (J) and (8), the multipli

cative method of relating true score, observed score, and 

(7) 

It can further be shown that: 

( 8 )  % = % • 
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error can be.seen to conform with the basic conventional 

equation of statistics. 

Hypothesis Five: The Ratio Scores derived 

from the Courtis Ratio Tests are, theoretically, 

valid measures of a single variable. 

Ratio Scores are quotiential, they are not pure ratios; 

Ratio Scores have explicit meaning, they are not pure numbers. 

When the testing conditions prescribed by Courtis (the pre

cise directions given, and the tests administered in one 

sitting) are adhered to, the Ratio Scores according to 

objective, mathematical analysis are single element scores. 

Hypothesis Six: Gotirtis' ratio scores and 

Courtis' status indices have, theoretically, a 

reliability greater than the reliability of a 

single test score. 

Ratio Scores from the Courtis Ratio Tests of Thinking 

Ability tend to eliminate certain error factors such as 

health, fatigue, emotional tension, and external testing 

conditions. Elimination of these and similar error factors 

makes the Ratio Scores more reliable than the score on a 

single test. 

The Courtis Status Indices are derived by dividing the 

Quality Index of the individual by the Quality Index of the 

mid-person of the individual's sex-age-grade group. Inasmuch 

as the error factor of the QI of the mid-person approximates 
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zero, the error found in the Status Index of the individual 

is tantamount to the error of the individual1s Quality In

dex Ratio Score. 

Suggestions for Further Study 

1. Can the item selection for the Courtis Ratio Tests 

of Thinking Ability be improved? 

2. Would the Word-Ratio score, showing as it does, 

more definite correlation than the Courtis Quality Index 

Ratio Score with the criterion test scores, appear to be 

a more valid measure of general thinking ability than the 

Courtis Quality Index if it were to replace the Quality In

dex in a multiple factor analysis? 

3. What motor quality is actually measured by the 

Courtis Ratio Tests of Motor Control? Would a different 

type of motor test yield a more valid measure of "ability 

to release energy"? 
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APPENDIX A 

EXPLANATIONS ESSENTIAL TO UNDERSTANDING 
THE COURTIS RATIO TESTS 

(prepared by Stuart A. Courtis) 

Historical Background 

The originator of the RATIO METHOD of single variable 

measurement in education made his first attempt to measure 

the effects of his own teaching in 1907. Others became in

terested in his results, and in 1909 the tests were published 

for general use. These were conventional subject-matter 

achievement tests, the first of such tests to be widely used. 

Many million copies were sold around the world. 

However, the originator was also using his tests as 

measures of his own teaching, and it was soon apparent that 

something was the matter, as many a teacher has since dis

covered. Achievement tests have proved valueless as guides 

for teaching effort. 

Naturally, such a conclusion was not reached easily. 

But as the evidence piled up, the time came when conviction 

became certainty. In honesty, the author could do nothing 

less than withdraw his tests from the market. Since 1939 

none of his tests have been sold. Instead, time and effort 

have been spent in experimental analysis of the situation to 

discover what factors were acting, and to devising appropri

ate ways of measuring them unambiguously. 

The period from 1938 to 1951 ended in complete success. 

Not that all problems have been solved so that all aspects of 

education may now be scientifically measured, but a new theory 
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and method of measurement that is generally applicable has 

been developed. A few basic tests have been constructed and 

used in practical ways. These are now available for general 

use, and others will follow shortly. The last half of the 

twentieth century seems destined to witness the rise of a 

true science of education with precise prediction and control. 

The new tests are called RATIO TESTS because in each test 

the significant score is the ratio between the scores in the 

two parts of the test. The two parts appear identical and 

really are so except for ONE single factor. By dividing the 

score in one part by the score in the other, all the hundreds 

of factors which affect performance in both parts cancel outj 

leaving a score which measures precisely and unambiguously 

the single factor the test is designed to measure. 

To obtain the best results from the tests sent you here

with the instructions must be followed rigorously. Ratio 

Tests differ fundamentally in construction, scoring and in

terpretation from conventional procedures. This folder 

presents explanations which will enable you to understand the 

need for the specific directions. However, if you are already 

converted to the new point of view, or if you desire to make 

some different use of the tests, there is no need for you to 

read the remainder of the folder. Turn at once to Folder B 

which gives specific instructions for administering the tests. 
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General Explanations 

He who desires to measure a human being, whether child or 

adult, ought to understand something of the various factors 

which affect the results. In the past it has "been naively 

assumed that mental measurement is as simple as physical meas

urement. Conventionally, one gives a person printed matter 

to read and scores how well he reads it. Then his score is 

compared with the average score made by persons of the same 

age or group. From this comparison one is supposed to draw 

conclusions as to whether the person is a good reader or not. 

A careful analysis of scores made in tests soon brings to 

light a large number of factors that affect scores. The 

material in the test and the way it is organized and presented 

are important factors. The same person tested with materials 

of different degrees of difficulty, or of different content, 

may make very different scores. The time allowed, of course, 

affects the score; so does the attitude of the person being 

measured. The manner in which the examiner presents the tests 

to the person is an exceedingly important factor. If the 

examiner arouses antagonism in the person tested, the subject 

slows down and makes a low score. He may even lay down his 

pencil and say to himself, "I'm not going to take his old test!" 

Or conversely, he may be inspired to do his very best and make 

an unusually high score. 

Still another factor is the way the test is scored. Some 

examiners score only the rate of work; others score only for 
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accuracy; still others score for both rate and accuracy 

then combine these scores into a single score. The three 

procedures yield three very different results. 'Which one 

gives the true picture of the person's ability? The con

ventional vay is to score only right answers because it is 

the easiest score to find. However, experimentation shows 

that the behavior of the person taking the test ALWAYS has 

the two aspects of speed and accuracy (or quality), whether 

they are recorded or not. Ability is two-dimensional, like 

area. A rug, for instance, ALWAYS has length and width whether 

one measures them or not, and area cannot be judged from either 

dimension alone. A person taking a test may, as he pleases, 

work rapidly and poorly, or slowly and accurately, at will 

depending how he is affected by the motivation used and other 

factors. Moreover the speed-accuracy adjustment may vary from 

minute to minute. 

Then there are many factors hidden more or less from 

simple observation. The health of the person, for instance. 

One can seldom judge correctly the health of a person by mere

ly looking at him. He may be overflowing with energy, so 

that he works at the test with enthusiasm and great effort. 

Or his energy may be so depleted by recent experiences, or 

developing diseases, that he can make only a halfhearted effort 

to respond to the test. Headache, sore muscles, indigestion, 

etc., all may affect scores in tests. 

Also individuals differ markedly in their basic inherited 

power to release energy; that is, in the rates at which they 
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think or move their fingers. Such natural differences are 

very large and cause correspondingly large differences in 

score. There are other more obscure factors that cause even 

larger differences. Here., let us say, are two baby boys. 

They seem to be equally healthy, of about the same size, and 

to live in families of comparable economic circumstances. Yet 

one baby grows into a giant who at maturity is six feet six 

inches tall and weighs 280 pounds while the other baby, when 

fully grown is a thin weak man, barely four feet high and 

weighing less than 100 pounds. Was the judgment of "equal" 

in length a true one? 

"What causes such differences? We do not know. But it 

is a fact easily verified by anyone who thinks about what he 

sees every day, that men and women grow to different maximum 

heights, have different builds, and mature at very different 

rates. Further, women grow faster than men in early stages, 

and in general mature to smaller maxima. 

It has been discovered that precisely similar conditions 

prevail in mental developments. Some persons are "born short", 

let us say, in spelling, while others are just naturally good 

spellers, and always make high scores. Just as one may not 

properly call two boys equal in height on a given day without 

first finding out the maxima toward which they are growing, 

so one may not properly draw conclusions about the relative 

abilities of two persons in reading by comparing their scores 

unless one first determines the natural growth patterns in 

reading of the two persons. 
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There is still another factor which affects scores 

markedly: the factor of cyclic development. There are 

natural rhythms in growth; one does not grow uniformly at 

all times. Everyone has heard of the adolescent cycle, but 

there are other cycles also; the infancy cycle, the child

hood cycle, the early maturity cycle. Shakespeare's "seven 

ages of man" is a poetic expression of the facts of cyclic 

development. The complicating element in the situation is 

that while all go through the same cycles of development, and 

roughly in the same order, the cycles occur at different ages 

in different individuals, and with different intensities of 

growth. 

There are many other factors which affect scores, hun

dreds of them; such as quality of sight and hearing. But 

enough has teen said to make the point that measurement of 

ability is not easy. Consider the list of factors affecting 

the scores in any test so far discussed: 

1. Test material: difficulty, content, length, etc. 
2. Time allowances 
3. A person's attitude toward being measured 

Examiner's manner of presentation 
5. Motivation used 
6. Method of scoring 
7. The speed-accuracy adjustment made by the subject 
8. Health; past, present and future 
9. Power to release energy; speed 
10. One's starting point, rate of growth, and the 

maximum toward which his growth tends (Three 
factors) 

11. Sex 
12. Cyclic development 

The conclusion to be drawn is that a raw score in a single 

test tells nothing unambiguously, and that the correct 
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Interpretation of scores is a complex and intricate matter. 

The widespread use of tests, and the naive conclusions drawn 

from the results, not only rest on a false foundation, but 

have probably done more injury to education than they have 

done good. 

Many persons, particularly parents, on first reading of 

the foregoing statement, feel a great sense of discouragement. 

Such ought not to be the case. Consider your radio or tele

vision, for instance. Do you know the factors that condition 

their performances, or is it enough to know which knobs to 

turn to get the station you desire? Radios and television 

sets are designed by competent engineers possessed of a great 

store of technical know-how. For them knowledge of all the 

factors acting, and their interrelationships, is important; 

but not to the consumer. The consumer1s standard Is solely 

whether the set works satisfactorily. 

So in education. The construction of tests, the selec

tion and organization of the conditions under which they are 

to be given and scored, and the determination of the proper 

methods of interpretation, are all matters that involve 

psychological and statistical considerations beyond the skill 

of the average user. On the other hand, anyone who uses the 

tests according to the instructions prepared by experts can 

tell whether they yield the information desired or not. The 

point of this folder is that conventional present day prac

tices are as outmoded by the growth of scientific knowledge 

about child development and behavior as are the pine knot and 

the wax candle as means of lighting. 
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One may well wonder, in view of the complexity of human 

nature and its responses to varying situations, whether any 

worthwhile measurements of human beings can ever be made. 

The answer is an unqualified yes, and the new method involves 

three matters that at this writing (1951) are not yet common 

knowledge. 

1. Differential Testing 

If two tests are made, exactly alike except for one 

factor, so that the score on the first test is determined by 

100 factors, say, and the score on the second test is deter

mined by the same hundred factors PLUS one more, when the 

score on the second test (smaller) is divided by the score on 

the first test, the hundred common factors cancel out, leaving 

a score which is the measure of the single factor. This is 

the general principle, easily understood, underlying the new 

types of tests, in spite of the fact that the construction of 

such tests involves a large amount of technical knowledge. 

2. Longitudinal Records 

Since all individuals differ, and each individual is 

unique, and is growing uniquely, the only true basis on which 

to evaluate an Individual's score is to measure him, repeated-

ly, year after year, and draw his growth curve. At present 

most schools give tests year after year all right, but draw 

their conclusions from averages and throw away the individual 

scores. This is a great mistake. Each individual ought to 

be measured with the identical tests two or three times a year 
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and the nature of his progress determined from his own growth 

curve. You can't average Individuals. They do not conform 

to trends. Conventional mass statistics are as misleading as 

scores in conventional tests. 

3• Elements 

We all know both that individuals differ and that 

ability is developed by training. What causes individuals to 

differ, and why do scores increase under training? It can be 

shown thcLt scores are the products of both nature elements and 

training elements. There is no such thing as reading ability, 

for instance. There is,.of course, a reading activity, and 

there are reading achievements, but reading ability is a result

ant of the interaction of product of length and width. None 

of these is an element that can be called reading. Elements 

do not change; it is their products that change. Reading 

achievement is a product of many factors and increases from 

grade to grade. 

Take sex, for instance. Select a boy and a girl as nearly 

alike as possible. Give each exactly the same training in 

reading and they will make different scores at the end of the 

training period. The girl's score is likely to exceed the 

boy's at first. She just naturally matures earlier. Later 

on in life the boy, as he eventually reaches his maturity, may 

exceed the girl. 

If one knows and measures the basic natural elements in a 

person, and gives him measured training, the scores he makes 

each year can be predicted in advance. The old idea that any 

person can learn to any degree of proficiency if he will is 
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just contrary to natural law. Of course a person does not 

learn unless he has the opportunity for training, but if a 

farmer plants squash and corn in the same field, can he make 

the squash plants grow as tall as the corn? So in school, 

the teacher can plant the seeds of mental development in a 

child's mind, but the growth of the child is determined by 

natural processes and not by the teaching. Of course, the 

farmer must plow the field, supply the right amount of water, 

hoe out the weeds, etc., but the plants do the growing. So a 

teacher must supply conditions favorable for mental develop

ment, but it is the child who does the learning, and under 

the given conditions his learning is predetermined by his 

nature. Two children may develop equal abilities by very 

devious routes. 

A new era in scientific measurement of human beings is 

opening up. New elements in human nature are being discovered, 

and new techniques for measuring them are being devised. The 

Courtis Ratio Tests are designed to yield results different 

from conventional tests. The person who uses them in complete 

disregard of the instructions essential to success is fore

doomed to failure. 

Human beings are the most complex material in the world; 

and apparently most teachers are lazy. Ratio testing takes 

time, and care. But the returns are worth it in terms of 

increased efficiency and increased satisfaction with one's 

product from teaching effort. 



APPENDIX B 

A STATEMENT OF 

PACTS, CONCEPTS, THEORY AND PRACTICES 

Involved in the use of the Courtis Ratio Tests 
when given and interpreted 

as they were designed to be used 

Prepared by 

Stuart A. Courtis 



131 

APPENDIX B 

A STATEMENT OP 
FACTS, CONCEPTS, THEORY AND PRACTICES 

Involved in the use of the Courtis Ratio Tests when 
given and interpreted as they were designed to be used. 

Prepared by Stuart A. Courtis 

Explanation 

Ratio tests represent a distinct break with the traditions 

and beliefs which for many years have dominated measurement 

work in education and psychology. It is a great mistake to 

interpret them, or use them, for conventional purposes or in 

conventional ways. 

Background 

Like any attempt to develop an improvement in an exist

ing system, the new system is based upon certain convictions, 

generalizations, opinions as well as facts which have slowly 

evolved during more than forty years of intensive effort to 

solve the problems Involved (1907-1952). It seems wise, 

therefore, to list these convictions and conclusions that 

those who are not interested in them, and do not care to try 

to interpret what follows, in terms of them may have no occa

sion to read further. For the benefit of those who do read 

this statement, I have put "fact", "conclusion", "concept", 

"theory" or "hypothesis" at the end of various statements as 

a guide to my own evaluation of them. To those interested, 

I will be glad to supply the factual bases upon request. 
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Purpose of Education 

The purpose of education which I hold is defined as 

"Integration of Personality", not the acquisition of knowledge 

and skill. (Arbitrary personal choice) 

Personalities are integrated by experiences involving 

the making of choices in problem solving, creative situations. 

Knowledge is always actively created by such experiences, but 

the specific knowledge or skill acquired is the product of 

both the personality and the experience. It cannot be pre

dicted from either alone. (Generalization from Dewey backed 

by many years of observation) 

Purpose of Educational Measurement 

The purpose of tests and measurements is to secure in

formation about the subjects tested that will enable one to 

describe their behavior as precisely and as objectively as 

possible, and to predict what they will do in analogous 

situation in the future. (Theory) 

What Tests Measure 

No test ever measures anything but specific behavior under 

the given conditions. Prom an analysis of such performances, 

it is possible to make deductions or inferences. But these 

are pure assumptions or hypotheses until substantiated by 

decisive experimentation under the law of the single variable. 

(Pact) 

For instance, experimental analysis of appropriate test 

scores proves decisively that there are no such entities as 
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"intelligence", reading ability, aptitude and similar elements 

determining those scores. (Fact) 

Every test score represents a vast complex of many fac

tors, very few of which have been verified experimentally. 

Conventional statistical procedures, such as factor 

analysis, based on correlation and covariance, are invalid 

when applied to scores of individuals. Measurements of human 

behavior may not be averaged, or otherwise combined, until 

they have been expressed in units of amount which are peculiar 

to the individual. (Fact) 

Ratio tests are used to measure persistent patterns of 

behavior under single variable conditions, but the problem 

of finding out what a test measures even under single varia

ble conditions is a problem of Inductive reasoning which has 

not been completely solved by anyone. Deductive assumptions 

that one knows in advance what a given test will measure, or 

that a test measures what its name denotes, are the products 

of grossest ignorance and pseudoscientific activities. (Fact) 

Variation 

Whenever a test is repeated two or more times within a 

short interval, it yields for any specific individual a great 

variety of scores. These have a median variation of from 5$ 

to 10$ and in about ten per cent of the subjects may amount 

to as much as 20$ of the median score. Since grade or age 

medians ordinarily do not increase more than approximately 

10$ per year or grade, the chances are even that the status 

of an individual cannot be told from the score in a single 

test within plus or minus one year. (Fact) 
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The term "score" ought to be used to mean the central 

tendency of a series of repeated performances, and ought 

always to "be accompanied by a measure of variability derived 

from the actual scores made by the individual in his different 

performances to show that the score represents a range of 

scores not a point on a scale. (Opinion) 

The variability is not in the test but in the subject 

measured. Human beings have varying degrees of control over 

their performances, and also great unrealized potentialities. 

They are always in process of "becoming". The behavior of an 

individual at any moment is the resultant of two conflicting 

general tendencies: 

(1) To vary; to do something he has never done 
before; and 

(2) To form a habit; to crystallize behavior 
into a fixed pattern which is repeated 
over and over again in a given situation. 

The central tendency of a series of scores represents the 

pattern developed by past experiences, and the variability of 

the central tendency represents the control, or lack of it, 

the individual has over the pattern. (Fact) 

It is a handicap to any individual to have such a fixed 

pattern of response in a given situation that he is not adjust

able to chance factors, or to have such an unstable pattern 

that he exhibits extreme variation. (Pact) 

Uniqueness of Personality 

Every human being is unique in his patterns of structure, 

functioning, emotional responses, meanings, etc. etc. Conse

quently, the comparison of the scores of two individuals shows 
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only the amount they differ, not the reason for the divergency. 

An examiner is constantly tempted to make inferences based on 

such differences, but such inferences are pure assumptions or 

hypotheses until checked by experimentation under the lav of 

the single variable. Frequently the subject is himself the 

best person to interpret what his score means. (Fact) 

The response to a test is, therefore, the creative result

ant of two factors, not one: 

(1) The characteristics of the test and the testing 
conditions) and 

(2) The nature of the individual, nature to mean 
every factor which functions in his percep
tion and response to the situation. (Fact) 

Individual Differences 

In general individuals exhibit differences in response 

to test situations which are conventionally ascribed to 

inherited capacities, but are best described as differences 

in patterns of response. Some of such differences are 

apparent from birth, and are even evident in prenatal stages 

of development. Therefore, while it is convenient to talk 

about Individual differences as if they were real, one needs 

always to remember two things: 

(1) That all individuals exhibit patterns of 
response which tend to vary about a 
midvalue; and 

(2) That no matter how persistent the pattern may 
have proved to have been in the past, it may 
at any moment change toward a new pattern. 

Therefore terms like capacity, potentiality, ability, etc., 

which are used in a limiting or restrictive sense when applied 

to an individual, are never to be taken as absolute. Thev 
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are apparent in specific situations, for limited periods, or 

under given conditions only. (Opinion based upon many perti

nent facts) 

Maturation 

The most general pattern universally present in all 

living creatures is the pattern we call "maturation". (Fact) 

Maturation may be defined as progress toward a limiting 

state of condition (really a fixed or crystalized pattern). 

Children are constantly maturing in school and out of it. 

Any measure of development achieved at a specific instant of 

time always has two characteristics: 

(1) Amount, measured in some kind of units; and 
(2) Direction, or progress toward a specific goal. (Pact) 

Amounts are deceptive as a basis of comparisons unless 

evaluated in terms of the individual's pattern of progress. 

Since each individual follows a pattern of maturation which 

is uniquely his own, no just evaluation of his score in any 

test can be made except in terms of his natural maturation 

pattern. Worms based upon averages of amounts only are a 

menace to proper interpretation of the meaning of scores. 

(Pact and opinion) 

Laws of Maturation 

Maturation, or pattern formation, is a universal process 

apparent in all life situations of every sort (plant, animal, 

human: individual or group; physical, emotional, mental, 

educational, spiritual). (Fact) 
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The progress of maturation under constant conditions 

follows a simple, but universal lav which is precisely 

described by the equation 

y = ki^ . 

When conditions are not constant, the effect of every modi

fying influence may be measured by the change produced in 

the rate of maturation when measured under single variable 

conditions. (Fact) 

In the measurement of maturation, one uses specific 

units like inches, pounds, degrees of temperature, amperes 

of current, etc. These specific measures of amount obscure 

the progress of the underlying maturation. It is necessary 

to convert specific measures into general measures before 

attempting to analyze maturation itself. This transforma

tion is easily done by dividing each measured amount by the 

maximum at maturity, obtaining percentages of development, 

which are more general measures. The maximum at maturity 

"k" in the formula, can be computed from three reliable 

measurements of achieved development. (Fact) 

Maturation Units 

Percentages of development, however, are not linear. The 

lologs of percentages of development for any one maturation 

curve when plotted against time form a straight line. Lologs 

of percentages of development therefore constitute a linear 

scale for the description of the progress of maturation. In 

lologs, equal growths are made in equal intervals of time. 

(Fact) 
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Conversely, this fact explains why in the past biologists 

have not been able to discover law in the life sciences. IVfeasures 

of achieved development must be expressed in maturation units 

(Lologs) before analyses, correlation, etc., are attempted. 

(Fact) 

Rate 

Under constant conditions, the rate of maturation ex

pressed in lologs, "r" in the formula, is constant. (Pact) 

Incipiency 

Growth never starts from zero. Zero would be absence of 

potentiality to grow. Incipiencies, however, are frequently 

infinitesimal, hence appear to be zero. Under constant 

conditions, incipiency like rate and maximum is constant dur

ing the entire period of maturation. (Fact) 

Modifying Influences 

The rate of maturation is affected by any changes in the 

organism which is maturing, in the conditions under which it 

matures, or in the goal toward which it matures. (Fact) 

In general there are three types of factors which modify 

maturation. Variations in the nature of the organism are 

called variations in QUALITY; variations in the forces acting 

are called variations in POTENCY; and variations in the maxi

mum toward which maturation proceeds are called COMPLEXITY, 

or intrinsic difficulty to distinguish them from changes in 

relative difficulty which is what is ordinarily measured. 

(Definition) 
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Changes in any or all of these three types of factors 

are immediately reflected in change of rate. Change in rate 

inevitably entails change in incipiency. Of course the 

incipiency from which the maturation started is a fact and 

cannot be changed by any subsequent event; what is meant 

is that if the complete maturation curve were computed using 

the new rate, it would have an incipiency different from the 

original incipiency. 

Measurement of Modifying Influences 

The effect of modifying influences upon the maturation 

process occurs in such a way that they may be described in 

terms of exact laws. 

The rate of maturation varies directly as the quality 

and potency and inversely as the complexity. It is probable 

that the effects of several forces of the same kind acting 

at one time are additive. (Fact) 

Fundamental Patterns of Response 

"While the activities of man are exceedingly diverse, it 

is probable that the actual number of elemental patterns are 

small. At present three are known. (Generalization and 

fact) 

(1) A pattern for motor activity involving 
the release of energy (walking, writing, 
speaking, etc.). Some persons are 
born with slow reaction times and with 
small available sources of energy in 

• themselves. There are individual dif
ferences in the rate of motor activity. 
(Fact) 
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(2) A pattern for the rate at which the thought 
activity takes place. Thinking here 
refers to the conscious, purposeful 
manipulation of the elements of thought 
as distinct from sensation, perception, 
insight, etc., and all other mental 
process not under voluntary control. 
There are large individual differences 
in this pattern also. (Pact) 

(3) A pattern for emotional responses to stimuli. 
Less is known about such patterns than 
about the other two. The fact of the 
existence of patterns of emotional malad
justments (fears, inferiority complexes, 
etc.) is well recognized, but little has 
been done to measure them and find the 
distinctive laws involved,. if any. It is 
probable that such patterns mature just 
as other patterns do, and that there are 
individual differences in them. (Opinion) 

Measurement of Patterns: Method 

To measure any specific pattern, as the response to a 

reading situation, it is necessary to construct two tests 

exactly alike in content, spacing arrangement, motor response, 

etc., and to give them under conditions which permit a single 

factor to be varied by varying the instructions in such a 

way as to Introduce a single new element into the complex 

determining performance in the second test. 

For instance, if one of the pair of tests calls for merely 

a normal response to the stimuli presented, and the other calls 

for a response which involves thoughtful consideration of the 

facts and the making of a judgment, then the differences in 

the responses to the pair of tests represents a single varia

ble measure of the factor introduced in the second test. 

(Fact) 
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It should be noted specifically that by single variable 

is meant a single variable in the external, controllable fac

tors only. The internal factors of effort, will, attitude, 

etc., are not controllable by any external manipulation of 

factors. (Definition) 

The Ratio Method 

The differences in response to such a pair of single vari

able tests is measured by finding the ratio of the score in 

the second test to the score in the first test. (Definition) 

Suppose the first performance is determined by 1000 

different factors. Then the second score is determined by 

1001 different factors. In finding the ratio the 1000 fac

tors cancel out so that the ratio reveals the degree to which 

the score in the first test has been influenced by the single 

variable, provided none of the 1000 original internal factors 

have been altered by the introduction of the single variable. 

(Pact) 

However, internal factors are almost sure to be altered 

under such conditions unless the subject has been trained in 

proper methods of internal control. For one thing the second 

test is invariably recognized as more complex than the first. 

Most persons respond to a more complex task by putting out 

greater effort. They "speed up", write more rapidly with less 

legible writing, become emotionally disturbed, etc. Further 

a very deliberate person, who on the first test spent a great 

deal of time on each item, may still have in the same Interval 

enough time to do the more complex thinking involved, so that 

his actual rate scores in the two tests may be the same. (Fact) 
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Methods of Control 

For these and similar reasons, the minimum number of 

tests on which it is at all safe to base any judgment about 

an individual is THREE (preferably five). The variation 

in score secured by giving a test three times on one day 

reveals the nature of the internal variations which occur. 

One cannot by any possible means secure a response from an 

individual that one can call reliable with certainty, but 

if the variations in scores from a group of children are 

tabulated, and the mid variation found, one has a measure 

by which to judge whether a given child is more or less 

variable than other children. A score is then called 

"reliable" when its variation from the midscore of the in

dividual in the series of tests is within defined limits. 

By using three tests, one at least knows how reliable a 

given score is, and can reject scores which show the inter

nal conditions have varied widely during the taking of the 

test. (Pact) 

As mentioned above, the measure of variation may have 

two different meanings: 

(1) It may indicate that the individual is 
working under emotional tensions which 
have disturbed his emotional control, 
and must be eliminated before he can 
take a test reliably; or 

(2) It may mean that the individual is in 
process of changing his pattern from 
one level of response to another. (Fact) 
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Scientific Justification of the Ratio Method 

The discussion of the ratio method above is never completely 

satisfying to a thoughtful reader, because it conceals more 

than it reveals. It is really only a crude approximation to 

the method that would be the real ratio method. A technical 

explanation of the ideal method that will ultimately be em

ployed will be attempted. 

Sometime in the future, longitudinal records of children's 

development from birth on will be available. Let us assume 

that they are available. 

Then the scores in the pair of single variable tests could 

be transformed to lolog scores, and the ratio of the second 

score to the first would be a measure of the complexity of the 

second test taking the first test as unity, because scores are 

inversely proportional to complexity. 

But individuals with very rapid rates of thinking would 

be less affected by the more complex test than individuals 

with slower rates of thinking. Therefore, although the ratio 

of central tendencies of the lolog values of the two scores 

in a normal group of children would measure the relative com

plexity of the two tests, the variation in individual ratios 

becomes a measure of the quality of the individual. 

An analogy may help to make the explanation clear. 

Suppose there are two weights, one of ten pounds, and one of 

fifty pounds. These weights would not change whether lifted 

by a child nine years old or by his father. But think how 

much more difficult it would be for the nine year old to lift 
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the fifty pound weight than for his father to do so, in 

spite of the fact that their efforts in lifting the ten 

pound weight were closely the same. 

In the absence of longitudinal records, the ratio of 

the raw scores is taken as the measure of complexity, and 

because by the single variable method all factors of age, 

training, etc., have been cancelled out, the ratio of the 

two tests is a measure of the complexity and should be constant 

for normal distributions of children of all ages, sex, train

ing, etc. Such ratios are remarkably constant. 

Similarly, the distributions of the ratios of individuals 

in normally selected groups, irrespective of age, sex, train

ing, etc., are remarkably constant in range and variability. 

That is individual differences in the quality of the thought 

pattern ought to be constant in human natures when all other 

factors are eliminated. And they are. 

The conclusion is that the ratio method is a justified 

way, but not the most precise way of determining individual 

differences in the quality of thought patterns in individuals. 

Within two or three years longitudinal records will be avail

able to determine whether or not the use of precise measures 

will change the conclusions reached, but for the present the 

ratio method uses such data as are available in the best way 

known to achieve a measure of quality. (Theory) 
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Multiple Tests 

To base judgments, correlations, profiles, aptitudes, 

etc., on raw scores from a single testing, even when batter

ies of tests are used, would seem to be the height of folly 

or ignorance. (Opinion) 

But since it is almost impossible to repeat a given 

test over and over again without giving rise to "practice 

effects", changes in attitude, fatigue, etc., it is necessary 

to construct a series of tests with different subject matter 

content into which the same variable can be introduced. 

For instance, in the Courtis Ratio Tests, the three 

contents are pictures (non-verbal), words, and numbers. 

There are two tests just alike for each content. In giving 

the first test of each pair, the subject is instructed to 

find a response which is just "LIKE" the key response, while 

in the second member of the pair, the instructions are to 

find a response which is the "OPPOSITE" of the key response. 

The single variable introduced in each pair is "Thinking 

opposites". The single variable measured by the pair is 

thus the complexity of thinking opposites as compared with 

the complexity of the simple motor and perceptive factors 

involved in marking "likes". (Fact) 

Significance 

The Ratio Tests thus measure a specific pattern of 

thinking. One might assume that each type of thinking situa

tion would involve a different pattern of thinking. In 
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general, psychologists have rejected the concepts of mental 

faculties. However, the paragraphs above should make it plain 

that even if there were mental faculties, like thinking, remem

bering, etc., the statistical methods of analysis employed in 

the past would not be adequate to detect them. The meager 

facts at hand at present seem to the writer to indicate that 

the thinking pattern is a single fixed pattern, the same for 

all content. (Theory based on fragmentary but suggestive 

facts) 

Interpretation of Scores 

A score is meaningless without interpretation. To eval

uate an individual's score in any one pair of the Ratio Tests 

the percentages obtained by dividing the second score by the 

first are changed to maturation units, and the median found. 

Then each individual's score in maturation units is divided by 

the median score yielding a ratio that may be anything from .5 

to 1.5« This is multiplied by 100 to give a Quality Status 

Index (Q..S.I.), much like an I.Q,. 

The Q.S.I. ranges from 50 to 150, the mid index being 

100. The Q.S.I, differs from the I.Q. in several important 

ways. It is not based on an assumed entity, intelligence; 

one knows precisely what he is measuring. It does not change 

with age and Is free from all the difficulties and defects of 

the "Age" concept. It is the same for both sexes and for all 

ages and races of men. It is uninfluenced by training, except 

as a culture did not use the symbols employed in the tests. 
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The concept was evolved after tests of some 20,000 children 

here and in England, Scotland, Switzerland, and Italy, some 

of the tests being printed in French and some in Italian. 

The tests have been given through high school and to college 

students, and other adults with the same results. A small 

number of individuals have been measured repeatedly with a 

year and some over two or three year intervals. (Pact) 

It should be noted that the raw scores in the different 

tests in the Ratio Test Battery mature with age just as 

scores in all other tests do because each is the resultant of 

hundreds of factors. But by the single variable technique, 

these other factors are eliminated, and the resulting ratios 

give three determinations of the quality of an individual's 

thinking when marking opposites. (Fact) 

Reliability 

With a few children, scores in the three pairs of tests 

yield the same Q.I. For normal children two of the three 

Q.I.'s will not differ more than k points. Eighty per cent 

of the children will have two scores that differ up to 9 

points. When the variation in the two Q.I.'s most alike 

exceeds 10 points, one knows the test is valueless as a meas

ure of the individual because it has been disturbed by the 

operation of some internal factor, usually emotional tension. 

Some children make scores on the second test which are larger 

than those on the first test, and some ratios exceed 150 or 

fall below 50. Such results have a common meaning; the test 

must be rejected as a measure of quality, however valuable it 
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may "be as indicating children in need of special training in 

internal control. Fear, fatigue, sickness and similar 

conditions destroy the validity of the measurements. (Fact) 

Alternate Method 

An alternate method of determining the Q.I. is to make 

pairs of tests alike in every respect, except difficulty; 

easy and hard reading tests of the same general form for in

stance. Probably the time will come when it will be possible 

to derive a Q..I. from the scores of any two tests, even those 

differing in content as well as difficulty. (Hypothesis) 

"What Do The Ratio Tests Measure? 

The conventional person is used to thinking of test 

scores in terms of the names given to tests by their makers. 

Thus a spelling test is supposed to measure spelling and 

scores in the test are treated as if they did measure spell

ing. So the conventional person is not satisfied by the 

explanations above and still asks, "But what do the Ratio 

Tests measure?" 

The simple answer is that the Ratio Tests measure indi

vidual differences in the quality of the thought pattern in 

thinking opposites. (Fact) 

Pattern of Motor Activity 

It may help to interpret the answer just given if we 

study another and different pattern. 

Involved in the taking of any test is some sort of motor 

activity, usually, writing with a pencil. Children are known 
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to differ in the rates at which they write, even at the same 

quality of writing. 

Ideally the motor pattern should be measured by making 

pairs of tests, both of which involve exactly the same com

plex of elements and into one of which a motor element could 

be injected by altering the instructions for the response. 

Unfortunately this has proved a very hard condition to 

fulfill because the motor element is already present in the 

responses to all tests. 

Resort is had to another device for the time being. A 

test is made devoid of content, or nearly so, and taken as an 

expression of the motor element, as the thought elements even 

of perception and control are at a minimum. (A cancellation 

test for example) 

A child's score in such a test is divided by the score 

made by the mid-child in the child's own sex-age-grade-quality 

group, and the ratio called a Motor Status Index. It resem

bles the Q.S.I. because it is derived in exactly the same way 

so far as the mathematics go, except that no comparison with 

another test is involved. The test is given three times at 

one sitting under conditions of constant motivation and the 

mid M.S.I, is used as the child's score. The M.S.I, changes 

more with age than the Q.S.I, and is not nearly so pure a 

pe&feure of the motor pattern as the Q.S.I, is of the thought 

pattern. (Fact) 
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There is some evidence that when the M.S.I, and the 

Q..S.I. are the same for an individual, they are also the 

same as the I.Q. But neither the M.S.I, nor the Q..S.I. 

correlate with test scores in general. (Fact) 

But when the two indices are not alike some combination 

of them can be found which does correlate with test scores. 

The result of the combination of the indices is itself called 

an Achievement Index. The laws of combination are just being 

worked out; probably the formula for combination will depend 

upon the relative contributions of thought and motor action 

involved in responding to a particular test. 

The Achievement Status Index (usually found by averaging 

the M.S.I, and the Q.S.I.) can be used to determine a child's 

status in a class at the beginning of the semester. Prom 

sixty to eighty percent of the children will maintain that 

status throughout the semester. Tabulation of the marks 

received from twelve different teachers during the first six 

grades In school show that the average individual maintains 

his status throughout the period. The Motor and Ratio Tests 

enable a teacher to determine this status at once for say 

sixty percent of the children in her class, and at the same 

time helps to determine which children are likely to be 

emotionally maladjusted. 

A Universal Measure 

An index score found by dividing a child's score in any 

test by the mid child's score In his own sex-age-grade 
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achievement group appears to be a useful universal measure, 

better than age scores or grade scores or T scores or Z 

scores, etc. It eliminates many of the specific factors that 

determines scores, and provides an index which has a meaning 

that is the same for all tests. It has one defect. The 

indices from some tests show a wider range than others. For 

instance height indices have a much narrower range than weight 

indices. In this case the reason is known. Weight is deter

mined by height AMD build. However, it is easy to correct 

any set of indices for its variation in range and thus reduce 

all indices to a common standard. When longitudinal data 

are available, perhaps better methods will be found for making 

scores comparable, but at present the index method here 

described is the most satisfactory I have ever used. (Opinion) 

Emotional Patterns 

It is confidently expected that it will soon be possible 

to construct single variable measures for emotional individual 

differences, and obtain an Emotional Status Index. When and 

if that time comes it is probable that the Q.S.I., the M.S.I, 

and the E.S.I, taken together will predict a child achievement 

precisely, and for all children. (Opinion) 

Teaching 

An inference from the above facts, well substantiated by 

controlled experimentation, is that teaching has very little 

influence upon educational maturation. While it is true that 

children learn In school and would not learn as well if there 
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•were no schools, it does not follow that they learn because 

of what the teacher does in teaching, or that they would not 

learn more if better conditions for learning were set up. 

Learning has been proved to be a form of maturation. 

As such, growth in the three R's, like the growth in height, 

weight, and cutting of permanent teeth, which are maturing 

in the children at the same time, and with which the teacher 

has nothing to do, is caused by natural forces very largely 

beyond teacher control. 

Schools supply experiences which mature the children, 

but it is clear that it isn't what the teacher says that 

causes the maturation. It is the experiencing. If a teacher 

were to regard teaching as stimulating and inspiring purposes in 

children, helping them to achieve their purposes, helping them 

generalize and conserve the results of their activities, the 

results would be vastly different from conventional teaching, 

but it is likely that the improved teaching would not raise 

the children scores in tests of the three R's in the slightest. 

The children are already saturated with experiences beyond the 

ability of their nervous systems to respond. They would be 

unable to learn more until there was more physical growth. 

Such activities are not what are ordinarily conceived of as 

teaching, particularly when the teacher exerts herself to help 

a child achieve a pattern of emotional adjustment which is 

satisfying to him. 
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Measuring the Development of Knowledge and Skill 

Whether knowledge and skill are the direct results of 

teacher imposed drill or the byproducts of activities of social 

worth to the children in term s of their own values, the problem 

of measuring the level of maturation achieved is still an 

important one. For these problems, the ratio method is also 

effective. 

Consider measurement of a child's development in "learning" 

the multiplication tables. (Developing a stable pattern of 

response in situations involving the use of the multiplication 

tables) 

Two tests are constructed, one a regular test of the 

multiplication tables and the other just like it with the 

combinations replaced by numbers to be copied. The numbers 

would be the answers in the multiplication test. The second 

test would be more difficult than the first because one would 

have to "think" to get the answers, but the spacing and the 

writing in the copying test would be identical with those in 

the multiplication test. The first test would be a measure 

of the motor pattern, while the second would have one more 

element in it, thinking the multiplication answers. The 

single variable in this case is knowledge of the multiplica

tion tables. 

The score as before would be the ratio of the score in 

the multiplication test to the score in the copying test. 

These percentages would vary from zero in the kindergarten 
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where a few children might be able to copy numbers and prac

tically none think answers to the combinations, up to 100$ in 

mature mathematicians who could think the answers faster than 

they could write the answers, so that their scores in the two 

tests would be the same. 

For comparative purposes, the percentages would be changed 

to maturation units, and an index of mastery obtained as be

fore. Tests in arithmetic and in French constructed on this 

basis have proved useful. In such cases the index improves 

with training but not with age. (Fact) 

Conclusion 

It is not contended that the many problems involved in 

Ratio Testing have been solved, but that a new method of test

ing and interpreting test scores has been devised which throws 

much light on the difficulties experienced with tests in the 

past and leads to different results and different conclusions. 

The new method opens the door to much constructive thinking 

and to the development of personalized statistical methods. 
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TABLE XX. COURTIS RATIO TEST SCORES (WORDS): BOYS: ALL AGES 

COUNTRY CASES RANGE MEAN S.D. MEDIAN 

U.S.A. 768 17-58 33-4 4.97 31-5 
England 1342 17-58 33.2 4.99 32.6 
Scotland 958 17-55 33.5 4.52 34.1 
Switzerland A^ 569 20-55 32.0 4.49 31.7 
Switzerland B 1338 17-55 32.3 4.29 31.8 

Total 4975 17-58 32.9 4.70 32.4 

^-Rural Area 
^Metropolitan Area 

TABLE XXI. COURTIS RATIO TEST SCORES (WORDS): GIRLS: ALL AGES 

COUNTRY CASES RANGE MEAN S.D. MEDIAN 

U.S.A. 1060 
England 1276 
Scotland 1145 
Switzerland A;: 593 
Switzerland B2 1253 

Total 5327 

14-58 
17-52 
17-58 
17-55 
17-55 

33-9 
32.3 
33.2 
32.3 
32.0 

14-58 32.7 

5.10 
4.38 
4.04 
4.50 
4.40 

4.54 

33-1 
31.9 
34.6 
32.0  
31-6 
32.4 

^ural Area 
^Metropolitan Area 



TABLE XXII. COURTIS RATIO TEST SCORES (CATS AND DOGS): 
BOYS: CITY B 

AGE IN MONTHS CASES RANGE MEAN S.D. 

54-65 58 20-46 31.7 5.28 
66-77 121 23-55 36.9 6.40 
78-89 168 23-55 38.9 6.53 
90-101 167 20-49 38.5 5.75 
102-113 157 23-52 39.0 5.65 
114-125 120 20-52 39-2 6.46 
126-137 98 26-52 40.3 5.18 
138-149 121 23-52 39.8 5-71 
150-161 153 23-52 40.5 6.36 
162-173 157 26-52 39.8 5-18 
174-185 109 20-49 37.9 5.52 
186-197 43 23-49 39.3 4.98 
198-209 40 26-49 40.4 5.34 

Totals 1514 20-55 38.8 6.24 

TABLE XXIII. COURTIS RATIO TEST SCORES (CATS AND DOGS): 
GIRLS: CITY B 

AGE IN MONTHS CASES RANGE MEAN S.D. 

54-65 69 17-49 32.1 7.28 
66-77 133 17-52 37-2 7-11 
78-89 156 17-52 38.0 6.78 
90-101 193 23-49 37.5 5.36 
102-113 179 23-52 37.8 5.96 
114-125 149 20-52 38.6 6.56 
126-137 125 26-52 38.6 5.64 
138-149 147 26-55 40.2 5-97 
150-161 154 20-52 40.0 6.06 
162-173 217 23-52 39.1 6.03 
174-185 135 20-49 37.2 5.02 
186-197 58 26-49 38.3 5.19 
198-209 45 26-49 39.0 6.44 

Totals 1763 17-55 38.2 6.24 
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TABLE XXIV. CORRELATIONS1 BETWEEN COURTIS RATIO TEST 
SCORES AND SCORES PROM THE THURSTOKE 
TESTS OF PRIMARY MENTAL ABILITIES 

THURSTONE PRIMARY RATIO SCORES 
MENTAL ABILITIES Pictures Words Numbers 

Space .32 .26 .25 
Reasoning .00 .36 .18 
Numbers .18 .19 .02 
Verbal Meaning .16 .42 .16 
Word Fluency -.03 .01 .13 

TABLE XXV. CORRELATIONS^ BETWEEN COURTIS RATIO TEST 
SCORES AND SCORES FROM THE CALIFORNIA TEST 
SERIES (ELEMENTARY FORMS) 

CALIFORNIA TESTS RATIO SCORES 
Pictures Words Numbers 

Spatial Relations# 
Logical Reasoning# 
Reading Comp.* 
Reading Vocab.* 
Arith. Reasoning* 
Arith. Fund'Is. 
Spelling* 
M.A. (Verbal)# 
M.A. (Non-Verbal)# 

.00 
.18 
.07 
.02  
.17 
.24 
.00 
.04 
.12 

•32 
•37 
.32 
.60 
• 59 
•30 
•39 
.42 
.56 

.14 

.33 

.21 

.13 

.25 

.12 

.10 

.25 

.03 

# California Short-Form Test of Mental Maturity 
fCalifornia Achievement Tests 

-| 
These correlation coefficients were computed by use of 

the Pearson product-moment formula from data obtained from a 
sample of 40 children in Grade IX. (Extracted from Lawrence 
H. J. Valade's Doctoral Dissertation, "Invariancy, Validity, 
and Reliability of a Ratio of Measures.of Complex over Sim
ple Performance" (1953)> Wayne University, Detroit, Michigan. 

2 These are tetrachoric correlation coefficients com
puted by the writer from the scores made by 125 children, 
Grades V and VI. 
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APPENDIX D 

COMPARISON OP TEST AND RETEST SCORES 

The following five pages carry tables summarizing the 

scores of twenty tests. These are sections of the California 

Achievement Tests, Elementary Form. 

Each test was given twice under carefully controlled 

conditions.1 The distributions of scores for the test 

(Column I) and the retest (Column II) are shown. In addi

tion, there is shown a column of paired differences (Column 

PD) which shows the difference in the test and retest scores 

per individual. 

In the PD Column, all scores above the zero point are 

considered positive meaning an increase in score on the re

test as compared to the test score; those scores shown below 

zero are considered negative meaning a lower retest score. 

In general, from a cursory study of the median scores 

of the test and the retest, there seems to be evidence of 

"practice effect", but, though the evidence seems definite, 

it appears to be minimal. 

The distribution of the paired-difference scores in 

each case tends toward normality. 

Of special interest is the range of the paired-differ

ence scores. The number of children with test-retest score 

1 
See Chapter V for complete review of the method. 
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differences varying more than 25% of the possible score both 

positively and negatively, indicates, as has been recognized, 

that a single test score for any individual must be most care -

fully considered if the test is used as a categorizing measure. 

CONTENTS OP APPENDIX D 

Table Test Name Source 

XXVI 
XXVII 
XXVIII 
XXIX 

Arithmetic Reasoning 
Arithmetic Fundamentals 
Addition 
Subtraction 

CAT 3 
CAT k 
CAT i+D 
CAT i+E 

XXX 
XXXI 
XXXII 
XXXIII 

Multiplication 
Division 
Spelling 
Handwriting 

CAT 1|F 
CAT liG 
CAT 6 

(Note 1) 

XXXIV 
XXXV 
XXXVI 
XXXVII 

Interpretations 
Number Concepts 
Signs and Symbols 
Problems 

CAT 2G 
CAT 3A 
CAT 3B 
CAT 3C 

XXXVIII 
XXXIX 

XL 
XLI 

Total Vocabulary 
Total Comprehension 
Following Directions 
Reference Skills 

CAT 1 
CAT 2 
CAT 2E 
CAT 2F 

XLII 
XLIII 
XL IV 
XLV 

Word Form 
Word Opposites 
Word Recognition 
Word Similarities 

CAT 1A 
CAT 1C 
CAT IB 
CAT ID 

(Note 1: Scores given on this test were the sum of 
rate and quality. Rate was determined by summing the two 
median half-minute scores of a three minute test divided 
into six equal parts. Quality was judged from the Ayres 
Handwriting Scale.) 

^AT: abbreviation. for California Achievement Test. 
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TABLE XXVI, ARITHMETIC 
REASONING 

TABLE XXVII. ARITHMETIC 
FUNDAMENTALS 

SCORE I II PD SCORE I II PD 

6-8 2 1 8-11 7 5 (35) 1 
9-11 1 - 16-18 1 12-15 13 5 (20} 1 
12-14 16 4 10-12 4 16-19 21 16 (19) 1 
15-17 12 12 7-9 9 20-23 27 26 13-15 7 
18-20 17 12 4-6 33 24-27 23 20 10-12 8 
21-23 17 20 1-3 54 28-31 13 28 7-9 19 
24-26 28 29 0 15 32-35 11 4 4-6 21 
27-29 19 23 1-3 13 36-39 7 8 1-3 37 
30-32 10 16 4-6 6 40-43 8 9 0 6 
33-35 8 8 7-9 1 44-47 4 7 1-3 16 
36-38 6 11 10-12 1 48-51 - 4 4-6 14 
39-41 1 1 52-55 3 4 7-9 4 

(69) - 1 10-12 2 
TOTAL 137 137 137 TOTAL 137 137 137 
MED. 23.9 25.5 +2.5 MED. 23.7 26.9 +2.7 

TABLE XXVIII. ADDITION TABLE XXIX. SUBTRACTION 
SCORE I II PD SCORE II II PD 

0 1 _ 0 3 2 
1-2 2 1 7-8 2 1-2 2 4 7-8 1 
3-4 11 7 5-6 6 3-4 24 14 5-6 12 
5-6 22 17 3-4 24 5-6 38 30 3-4 22 
7-8 56 42 1-2 51 7-8 30 39 1-2 34 
9-10 23 33 0 18 9-10 18 16 0 23 
11-12 10 17 1-2 27 11-12 11 16 1-2 26 
13-14 9 12 3-4 6 13-14 5 9 3-4 10 
15-16 2 6 5-6 2 15-16 4 4 5-6 5 
17 1 2 7-8 1 17 - 1 7-8 2 

TOTAL 137 137 137 TOTAL 135 135 135 
MED. 7.7 8.6 *r 1.1 MED. 6.6 7-5 +0.7 

NOTE: See the first page of this appendix for a description 
of the tabular form. 



TABLE XXX. MULTIPLICATION TABLE XXXI. DIVISION 
SCORE I II PD SCORE I II PD 

0 5 4 0 4 6 
1 2 4 1 4 3 
2 9 8 2 17 8 
3 21 16 9-10 1 3 17 13 (15) 1 
4 30 18 7-8 2 4 21 19 7-8 2 
5 15 21 5-6 2 5 10 18 5-6 4 
6 13 17 3-4 10 6 14 14 3-4 18 
7 10 15 1-2 45 7 17 14 1-2 33 
8 7 5 0 33 8 12 13 0 38 
9 11 16 1-2 25 9 5 9 1-2 29 
10 6 7 3-4 14 10 6 7 3-4 7 
11 3 1 5-6 3 11 4 3 5-6 1 
12 - 1 12 2 2 7-8 1 
13 3 2 13 - 1 

14 1 2 
15 - 2 

TOTAL 135 135 135 TOTAL 134 134 134 
MED. 4.6 5-4 +0.3 MED. 4.9 5.5 +0.3 

TABLE XXXII. SPELLING TABLE XXXIII. HANDWRITING 
SCORE I II PD SCORE I II PD 

0-2 3 (18) 1 51-60 6 4 
3-5 11 6 7-9 1 61-70 5 12 31-40 5 
6-8 17 11 4-6 16 71-80 23 12 21-30 12 
9-11 18 22 1-3 41 81-90 29 24 11-20 13 
12-14 17 27 0 18 91-100 24 27 1-10 43 
15-17 18 18 1-3 31 101-110 18 26 0 1 
18-20 19 20 4-6 24 111-120 13 13 1-10 34 
21-23 24 21 7-9 4 121-130 13 13 11-20 14 
24-26 12 7 10-12 1 131-140 2 4 21-30 12 
27-29 1 2 141-150 2 - 31-40 1 

TOTAL 137 137 137 TOTAL 135 135 135 
MED. 15.5 14.5 0.0 MED. 92.6 96.4 +1.9 

NOTE: See the first page of this appendix for a description 
of the tabular form. 
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TABLE XXXIV . WORD 1 FORM TABLE XXXV. WORD OPPOSITES 
SCORE I II PD SCORE I II PD 

1-2 1 19-21 1 0-1 4 1 11-12 2 
3-4 1 - 16-18 1 2-3 6 6 9-10 
5-6 1 1 13-15 - 4-5 5 8 7-8 2 
7-8 3 2 10-12 2 6-7 18 9 5-6 5 
9-10 7 2 7-9 12 8-9 9 12 3-4 28 
11-12 2 4 4-6 14 10-rll 21 16 1-2 42 
13-14 2 3 1-3 40 12-13 15 18 0 22 
15-16 7 6 0 29 14-15 22 18 1-2 25 
17-18 9 6 1-3 19 16-17 15 17 3-4 6 
19-20 15 11 4-6 12 18-19 12 14 5-6 2 
21-22 12 20 7-9 3 20-21 7 15 7-8 1 
23-24 45 38 10-12 2 22 2 2 (15) 1 
25 32 44 13-15 2 

(15) 1 

TOTAL 137 137 137 TOTAL 136 136 136 
MED. 22 .9 23.2 +0.7 MED. 12.2 13.3 +1.1 

TABLE XXXVI. WORD TABLE XXXVII. WORD 
RECOGNITION SIMILARITIES 

SCORE I II PD SCORE I II PD 

0-1 1 10-12 3 0-1 4 6 9-10 
2-3 - 2 7-9 - 2-3 9 6 7-8 1 
4-5 2 - 4-6 7 4-5 10 11 5-6 3 
6-7 4 4 1-3 34 6-7 15 13 3-4 11 
8-9 2 6 0 61 8-9 11 11 1-2 41 
10-11 5 2 1-3 24 10-11 11 16 0 33 
12-13 5 7 4-6 5 12-13 14 11 1-2 33 
14-15 10 3 7-9 - 14-15 18 15 3-4 10 
16-17 19 15 10-12 2 16-17 17 17 5-6 3 
18-19 43 46 13-15 - 18-19 17 20 7-8 
20 46 £j2 16-18 1 20-21 11 11 9-10 2 

TOTAL 137 137 137 TOTAL 137 137 137 
MED. 18.5 18.8 +0.1 MED. 12.8 12.6 +0 • 1 

NOTE: See the first page of this appendix for a description 
of the tabular form. 
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TABLE XXXVIII. INTERPRE- TABLE XXXIX. NUMBER 
TATIONS CONCEPTS 

SCORE I II PD SCORE I II PD 

0-1 2 4 1 2 1 
2-3 5 6 7-8 2 2 7 2 
4-5 10 5 5-6 5 3 16 7 9-10 1 
6-7 15 14 3-4 15 4 11 7 7-8 2 
8-9 15 17 1-2 39 5 10 19 5-6 3 
10-11 27 24 0 24 6 16 14 3-4 24 
12-13 25 22 1-2 38 7 14 14 1-2 43 
14-15 19 18 3-4 10 8 12 14 0 28 
16-17 9 16 5-6 3 9 18 23 1-2 26 
18-19 9 6 7-8 1 10 13 12 3-4 7 
20 1 5 11 4 9 5-6 2 

12 7 6 7-8 1 
13 6 5 
14 1 4 

TOTAL 137 137 137 TOTAL 137 137 137 
MED. ll.l 11.5 +0.2 MED. 7.0 7-8 4-0.6 

TABLE XL. SIGNS AND SYMBOLS TABLE XLI. PROBLEMS 
SCORE I II PD SCORE I II PD 

1 1 1 2 1 
2 1 1 2 7 2 
3 2 - 9-10 2 3 10 5 
4 3 1 7-8 - 4 22 13 7-8 2 
5 4 3 5-6 5 5 21 23 5-6 2 
6 8 3 3-4 12 6 19 26 3-4 9 
7 2 9 1-2 45 7 22 21 1-2 63 
8 9 ll 0 44 8 9 11 0 38 
9 12 6 1-2 24 9 10 10 1-2 21 
10 22 10 3-4 1 10 9 12 3-4 1 
11 15 20 5-6 2 11 3 4 5-6 1 
12 21 27 7-8 2 12 3 7 
13 29 37 13 - 1 
14 8 9 14 - 1 

TOTAL 137 137 137 TOTAL 137 137 137 
MED. 10.8 11.7 +0.2 MED. 5-9 6.5 +0.6 

NOTE: See the first page of this appendix for a description 
of the tabular form. 
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TABLE XLII. VOCABULARY TABLE XLIII . COMPREHENSION 
SCORE I II PD SCORE I II PD 

2-9 1 _ 17-28 6 3-5 3 2 
10-17 1 1 13-16 4 6-8 3 2 13-14 1 
18-25 4 2 9-12 11 9-11 10 10 11-12 
26-33 2 6 5-8 25 12-14 15 8 9-10 4 
34-41 10 5 1-4 41 15-17 12 9 7-8 8 
42-49 14 8 0 10 18-20 15 16 5-6 16 
50-57 15 17 1-4 24 21-23 17 21 3-4 26 
58-65 30 28 5-8 10 24-26 16 12 1-2 35 
66-73 24 25 9-12 1 27-29 11 16 0 13 
74-81 26 24 13-16 2 30-32 15 16 1-2 24 
82-89 10 21 17-37 3 33-35 13 11 3-4 3 

36-38 5 7 5-6 3 
39-41 1 5 7-8 3 
50 - 1 

TOTAL 137 137 137 TOTAL 136 136 136 
MED. 63.4 66.1 +1.8 MED. 22.3 23.5 +1.8 

TABLE XLIV. FOLLOWING TABLE XLV. REFERENCE 
DIRECTIONS SKILLS 

SCORE I II PD SCORE I II PD 

0 1 8 2 0 2 3 5 1 
1 6 5 5 2 1 8 3 4 4 
2 7 5 4 1 2 14 6 3 12 
3 17 5 3 10 3 18 15 2 14 
4 16 11 2 26 4 13 18 1 39 
5 20 10 1 39 5 14 12 0 42 
6 11 24 0 32 6 20 23 1 17 
7 14 19 1 15 7 11 7 2 2 
8 18 19 2 6 8 13 19 3 4 
9 16 17 3 2 9 16 12 4 1 
10 11 20 4 1 10 7 18 5 

TOTAL 136 136 136 TOTAL 136 136 136 
MED. 5.7 6.9 +0.8 MED. 5.4 6.0 +0.6 

NOTE: See the first page of this appendix for a description 
of the tabular form. 
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TABLE XLVI. HANDWRITING QUALITY SCORING RELIABILITY CHECK 
(RESCORING DONE ONE HOUR AFTER SCORING) 
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1 35 30 5 32 50 60 10 
2 40 35 5 33 45 45 0 
3 55 50 5 34 40 45 5 
4 50 50 0 35 30 35 5 
5 25 35 10 36 55 50 5 
6 35 35 0 37 35 40 0 
7 30 45 15 38 65 60 5 
8 75 70 5 39 30 35 5 
9 25 25 0 40 45 45 0 
10 65 60 5 41 25 25 0 
11 40 50 10 42 45 45 0 
12 55 45 10 43 45 45 0 
13 70 70 0 44 45 45 0 
14 45 55 10 45 55 55 0 
15 25 25 0 46 45 45 0 
16 45 40 5 47 45 50 5 
17 50 45 5 48 55 60 5 
18 55 50 5 49 65 65 0 
19 50 50 0 50 65 60 5 
20 35 45 10 51 35 40 5 
21 55 . 55 0 52 55 55 0 
22 45 40 5 53 50 50 0 
23 25 25 0 54 50 45 5 
24 50 50 0 55 55 45 10 
25 50 55 5 56 45 50 5 
26 30 30 0 57 65 65 0 
27 45 45 0 58 30 35 5 
28 45 50 5 59 65 60 5 
29 70 60 10 60 65 60 5 
30 50 55 5 61 40 35 5 
31 55 50 5 

"̂The "Sequence" shows the order of the rescoring. 
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TABLE XLVII. HANDWRITING QUALITY 
SCORING RELIABILITY 
CHECK (RESCORING 
DONE EIGHT DAYS 
AFTER SCORING) 

i—i 
0 
O 
d 
<D 
d 
<D 
CO 

0 
fn 
O o 
W 
<D 
« 

<1) 
fs 
O O 
CO 

CD 
O 
d 
CD 
fs 
CD 

•H 
P 

1 40 30 10 
2 55 60 5 
3 35 40 5 
4 45 40 5 
5 45 55 10 
6 45 35 10 
7 35 35 0 
8 45 50 5 
9 45 40 5 
10 60 55 5 
11 40 35 5 
12 50 65 15 
13 35 40 5 
14 55 80 25 
15 50 55 5 
16 75 85 10 
17 80 90 10 
18 ' 35 40 5 
19 40 45 5 
20 55 60 5 
21 65 65 0 
22 45 50 5 
23 50 50 0 
24 40 45 5 
25 45 45 0 
26 45 45 0 
27 65 70 5 
28 50 55 : 5 
29 35 40 5 
30 50 60 10 
31 30 25 5 
32 50 55 5 
33 40 45 5 
34 25 25 0 

Sequence of rescoring. 
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TABLE XLVIII. COMPARISON OF THE COURTIS STATUS INDICES AND THE ACADEMIC STA1 
GIRLS: 6B: 130-135 MONTHS 

CODE MOTOR TESTS THINKING TESTS CRITERION 

3 4 5 6 7 8 9 10 11 12 13 15 16 

s 5 112 127 78 100 132 ll+l 126 133 125 100 153 117 106 130 
S26 80 94 100 106 90 85 74 100 72 50 107 113 77 100 
S30 56 85 67 49 92 114 105 100 100 96 98 100 103 91 
Sif2 128 139 155 109 119 108 114 100 100 i5o 100 105 100 108 
Mc 8 88 100 111 97 101 100 71 io5 78 104 63 75 100 100 
Mc26 112 112 111 103 100 92 100 125 83 101+ 122 95 83 87 
Mc5? 100 87 95 85 100 85 64 100 113 75 85 63 97 100 

TABLE XLIX. COMPARISON OF THE COURTIS STATUS INDICES AND THE ACADEMIC STATUE 
GIRLS: 6B: 136-114-1 MONTHS 

CODE MOTOR TESTS THINKING TESTS CRITERION 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 

S 9 86 103 71 69 98 72 97 82 75 90 85 121 83 76 
S27 68 85 71 69 100 100 110 90 57 115 100 108 100 90 
S76 71 79 106 83 107 121 105 102 128 180 104 95 106 105 
Mcll 100 100 118 100 98 98 82 74 111+ 75 73 61 93 109 
Mc43 100 91 135 121+ 97 79 85 105 93 100 91 100 100 138 
MCIJ.5 132 129 100 138 127 100 100 115 103 100 118 137 97 100 
MC53 1114. 112 100 124 119 119 112 100 100 85 103 81 10 6 95 

TABLE L. COMPARISON OF THE COURTIS STATUS INDICES AND THE ACADEMIC STATUS IIS 

BOYS: 6B: 136-141 MONTHS 

CODE MOTOR TESTS THINKING TESTS CRITERION 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 

S43 123 139 !47 112 130 118 155 124 133 240 165 128 100 104 
s45 104 103 63 97 76 77 87 7& 96 87 96 104 90 109 
S52 138 130 84 128 100 104 135 127 137 233 129 160 110 100 
s57 77 91 42 63 83 95 77 100 111 113 105 93 97 77 
MclO 96 91 147 100 91 93 100 127 96 40 97 80 90 109 
Mo 20 96 100 100 100 103 100 122 76 100 80 100 100 100 100 
MC24 100 100 105 94 100 107 77 100 93 100 99 60 100 91 



IDEMIC STATUS INDICES: HOMOGENEOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS DERIVED RATIO SCORES IQ 

15 16 17 18 19 20. 21 22 23 24 25 26 27 28 29 30 

106 130 160 nil. 160 135 195 105 94 101 79 94 94 10k Ilk 178 
77 100 72 92 73 95 87 100 101 97 68 100 90 109 88 112 
103 91 67 79 100 100 120 72 100 100 91 100 99 50 102 72 
100 108 108 103 106 113 100 108 100 97 100 100 100 62 102 100 
100 100 92 85 87 81 82 61 95 89 145 95 110 100 100 97 
83 37 112 109 100 119 116 111 ii5 io5 105 108 110 106 94 115 
97 100 100 100 53 130 °7 61). 92 151+ 117 106 123 88 100 97 

SMIC STATUS INDICES: HOMGENEOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS DERIVED RATIO SCORES IQ 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

83 76 103 115 112 100 138 100 93 100 100 100 100 63 83 110 
100 90 118 100 100 95 125 105 100 55 113 93 89 63 106 93 
106 105 96 96 75 110 68 110 108 101 78 112 100 76 96 87 
93 109 86 82 75 100 80 3̂  85 113 98 91 100 100 96 71 
100 138 111+ 105 100 67 81 92 121 113 128 125 122 115 100 129 
97 100 100 115 112 125 11+1+ 120 101 100 108 109 105 129 102 129 
106 95 86 99 69 97 100 87 95 81 83 89 87 121+ 106 100 

J STATUS INDICES: HOMOGENEOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS . DERIVED RATIO SCORES IQ 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

100 10I(. 89 100 100 117 131 187 96 100 119 109 110 105 104 113 
90 109 89 92 75 103 109 100 100 110 76 81 100 90 100 87 
110 100 101+ 105 106 117 100 87 127 116 131 127 131 119 112 96 
97 77 111 100 50 63 55 57 121 103 112 112 117 58 94 65 
90 109 104 111 87 91 107 139 139 91 30 100 88 100 89 139 
100 100 82 99 100 86 100 48 73 88 51 59 74 100 104 100 
100 91 100 122 112 100 1+9 143 100 77 100 84 98 94 100 130 
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TABLE LI. COMPARISON OP THE COURTIS STATUS INDICES AND THE ACADEMIC STATUS INDICI 
BOYS: 5A: 130-135 MONTHS 

CODE MOTOR TESTS THINKING TESTS CRITERION ACHII 

3 k 5 6 7 8 9 10 11 12 13 111. 15 16 17 

S3*+ 88 82 116 101 79 7k 95 51+ 87 53 67 76 82 79 16 
S61+ 10l+ 100 77 110 102 88 12k 116 98 95 lOlj. 99 59 71 59 
S80 614- 79 103 79 103 53 92 93 ko 05 111+ 130 lj.6 55 65 
Mc 2 96 100 103 87 88 105 79 107 102 79 100 100 92 98 105 
Mc 6 96 9i+ 52 79 93 116 101 96 102 6k 93 97 101 102 95 
Mclk 80 100 96 87 109 128 130 113 127 105 111 135 108 106 118 
Mclo 116 120 110 119 112 88 92 lOli. 76 131 96 101 105 102 95 
Mc3̂ - 120 106 52 113 103 109 98 81+ 127 116 96 87 85 86 111 
Mc55 112 100 110 96 98 95 ll+O 90 81+ 105 100 120 98 106 118 
MC56 132 120 96 101 131+ 158 152 11+6 138 163 171 165 111 106 115 

TABLE LII. COMPARISON OP THE COURTIS STATUS INDICES AND THE ACADEMIC STATUS INDIC 
GIRLS: 5A: 130-135 MONTHS . . 

CODE MOTOR TESTS THINKING TESTS CRITERION ACHIE 

3 k 5 6 7 8 9 10 11 12 13 11+ 15 16 17 

S 7 107 92 133 102 92 78 100 122 113 113 106 91+ 86 109 100 
Sl8 115 111 100 98 91 85 95 95 98 72 109 98 83 83 82 
S25 67 98 67 81̂ . 91 83 130 86 59 138 89 9k 93 61 100 
S33 93 102 92 102 103 118 118 137 137 138 106 112 100 101+ 100 
S35 107 98 133 109 106 98 118 92 82 97 91 101 100 65 95 
S6l 107 98 158 109 89 90 97 83 110 87 76 101 93 91 1+1 
S70 67 75 100 70 88 98 61 72 59 51 116 105 76 78 73 
Mc 5 89 79 67 70 109 125 91 113 98 82 9U- 88 103 113 11+1 
MC13 129 125 117 137 119 123 100 137 137 102 120 113 110 113 168 
Mc21 71 121 67 70 121 123 85 116 121 118 92 66 111+ 122 123 
Mc31 12k 115 117 105 lOij. 128 109 119 133 107 121 121 110 113 177 
Mc32 115 111 100 112 111+ 125 112 10l+ 102 123 106 101 103 113 127 
Mc36 115 118 100 56 101 11+3 121 128 lip. 118 80 89 111+ 113 159 
Mcl+O 93 118 83 102 99 93 109 86 98 77 121 llil- 72 71+ 109 
Mcl+2 89 98 133 95 62 88 79 66 86 77 77 68 100 87 77 
Mcl+9 89 92 108 70 92 103 85 83 98 87 83 99 103 96 36 



IC STATUS INDICES: HOMOGENOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS DERIVED RATIO SCORES IQ 

15 16 17 18 19 20 21 22 23 21+ 25 26 27 28 29 30 

82 79 16 38 10 68 38 70 127 67 70 83 100 88 26 
59 71 59 73 72 83 118 60 115 120 93 115 103 109 77 77 
II6 55 65 75 51 63 i+l 93 90 81 06 81 58 79 8̂ 82 
92 98 io5 97 108 127 96 71 121+ 105 121 105 108 88 100 109 
101 102 95 116 108 102 121 115 105 95 101 95 93 87 100 180 
108 106 118 111+ 113 127 122 112 io5 108 99 105 97 88 110 138 
105 102 95 103 98 95 7k 102+ 95 93 171+ 95 110 127 101). 91 
85 86 111 67 51 98 75 96 81 125 11+3 120 106 111 91+ 56 
98 106 118 111+ 102 117 103 115 93 95 91 93 87 106 108 132 
111 106 115 113 123 11+2 11+3 115 110 95 131 110 103 100 112 130 

MIC STATUS INDICES: HOMOGENEOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS DERIVED RATIO SCORES IQ 

15 16 17 18 19 20 21 22 23 21+ 25 26 27 28 29 30 

86 109 100 98 92 105 135 63 13k 11+9 116 127 132 107 98 109 
83 83 82 102 92 103 101 98 105 118 86 100 102 103 91 76 
93 61 100 105 100 98 55 122 96 79 108 92 93 81 Qk 91 

100 101+ 100 117 100 80 93 131 131+ 118 119 125 122 107 101+ 112 
100 65 95 78 62 88 90 78 88 8b 81+ 83 85 111+ 96 73 

93 91 1+1 61 77 68 7k 93 95 119 91 90 100 115 98 69 
76 78 73 71 62 68 93 101 82 60 86 78 75 68 Qk 69 
103 113 lkl 111+ 108 98 li+9 11+6 101+ 79 91 90 90 67 102 152 
110 113 168 119 162 123 192 li+3 116 113 105 110 110 133 109 200 
111+ 122 123 91+ 185 125 177 93 96 100 11+1 107 110 67 127 134 
110 113 177 105 162 123 192 125 116 106 100 110 105 102 121+ 162 
103 113 127 107 II4.6 135 200 113 91 83 112 88 93 108 113 11+2 
llii 113 159 lll| ll|6 125 170 113 129 100 100 107 107 59 120 llj.2 

72 71+ 109 103 62 100 97 57 88 108 72 83 88 98 78 91 
100 87 77 81+ 62 75 82 1+2 105 100 100 100 100 98 96 73 
103 96 36 60 108 85 99 36 91 97 105 103 97 67 109 81+ 



173 

TABLE LIII. COMPARISON OP THE COURTIS STATUS INDICES AND THE ACADEMIC STATUS 
G-IRLS: 5Bj 121+-129 MONTHS . . 

CODE MOTOR TESTS THINKING TESTS CRITERION 

3 k 5 6 7 8 9 10 11 12 13 11+ 15 16 

s 1+ 92 100 100 91+ 81+ 81 79 80 75 52 81+ 99 116 62 
si5 100 loO 100 121 85 101 85 89 115 86 85 100 91 100 
S52 67 81 91+ 87 108 71+ 118 86 68 105 113 109 58 95 
Mo 19 63 97 75 91 98 103 115 129 105 119 107 99 109 128 
Mc25 100 100 75 91 105 111 102 111 152 110 129 112 120 128 
Mc28 100 91 113 106 82 9li. 72 60 112 38 93 61+ 1+0 90 
Mc39 129 113 119 121+ 115 ll+8 17I+ 120 95 138 127 123 120 128 
Mc58 117 125 156 117 102 99 98 109 85 121+ 78 99 58 100 



IEMIC STATUS INDICES: HOMOGENEOUS SEX-GRADE-AGE GROUP: 

CRITERION ACHIEVEMENT TESTS DERIVED RATIO SCORES IQ 

l5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

116 62 86 77 8o 86 Ik 106 92 100 72 93 92 92 101 84 
91 100 81 87 72 94 J+8 46 100 124 108 116 lib 118 99 56 
58 95 81 97 72 81)- 101 94 75 100 91 98 93 85 75 107 
109 128 129 109 120 121 132 135 125 110 112 124 120 97 106 93 
120 128 nil. 103 152 Ilk 157 127 102 90 116 102 107 97 120 153 

k.0 90 76 56 56 56 48 15 70 130 57 71 90 103 63 84 
120 128 167 127 152 106 151 147 100 70 87 93 89 122 130 269 
56 100 124 104 120 111 99 91 105 94 137 106 116 125 77 107 
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C O U R T I S  R A T I O  T E S T S  
O F  M O T O R  C O N T R O L  

Test 2 

Series M 

Motivation 

Name Sex Grade 

Date of Date of Age at 
Birth Test Test 

Month Day Year Month Day Year Months 

School City 

Mid 
Scores: Test A Test B Test C Score 

Explanation to Pupils 

These speed tests, or stunts, are given to find out how much 
you have grown up. As young people grow older, they are able 
to move their fingers more and more rapidly. The tests are short 
and easy. You will enjoy them as you do a race or game. When 
the examiner says "Start," work rapidly and steadily, but do 
not hurry. See how many you can do in the time allowed. For 
as young people grow older, they can do more rapid work than 
those who are less grownup. Above all, have a good time. The 
more you enjoy the tests, the better your score will be. When 
the examiner says "Mark," immediately draw a circle around 
the number at the end of the line to show where you are, but 
begin again at once on the next line until he says "Stop." 

The instructions on the back page will tell you what to do. 

Instructions to Examiners 

Have the children do the practice exercises until they know what to do. 
Then, give the tests. The time allowance for all grades and ages is six 
half-minute intervals for each test. A watch with a second hand must be 
used for timing and great care exercised to keep EXACT times. The tests 
must be scored in accordance with the instructions in the accompanying 
folder. Raw performance is valueless as a basis of prediction. 

Published by Stuart A. Courtis* 9110 Dwight Avenue, Detroit 14, Michigan 

Li 

Illustration 1. Courtis Ratio Tests of Motor Control 



TEST A. Standard Conditions 

Instructions: Put a circle around every cross and a cross in every circle. 

Work down the columns. 

O x O x O ,  X  0  x  0  x „  

x  0  x  0  x  2  0  X  0  x  o „  

0  x  0  x  0 3  X  0  x  0  x , 8  

x  0  x  0  x  ,  0  X  0  x  o .  

0  x  0  x  0 5  X  0  x  0  x 2 o  

x  0  x  0  x  r  
() 

0  X  0  x  o .  

O x O x O .  X  0  x  0, x .  

x  0  x  0  x  s  0  X  0  x  o .  

O x O x O , ,  X  0  x  0  x  
—^ 24 

x  0  x  0  x  i o  0  X  0  X  o ,  

O x O x O , ,  X  0  x  0  x „  

x  0  x  0  x  „  0  X  0  x  o. 
O x O x O , ,  X  0  x  0  x 2 8  

x  0  x  0  x  u  0  X  0 x 0!S 

0 x 0 x 0,s 

Go to top of next column. 

x  0  x  0  x  
—^ ' 30 

Go to top of column on next page. 
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TEST A. Standard Con 

Every time the examiner says "Mark", i 
number at the end of the line, and begin a 

O x O x O  

x  O  x  O  x  

O x O x - O  

x  O  x  O  x  

O x O x O  

31 

32 

33 

34 

35 

38 

3!) 

X  O  X  o X  

O  x  O  x  o „  

x  0 x 0  x  

O  x  0  x  O  

x  O  x  O x  

O x O x O  

x  O  x  0  x  

O x O x O  

X  o X  o X  

O x O x O  
Go to top of next column. 

41 

42 

43 

44 

45 

Encircled Numbers 
Differences 

Illustration 1. Courtis Ratio Te 
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TEST A. Standard Conditions (Continued) 

Every time the examiner says "Mark", immediately draw a circle around the 
number at the end of the line, and begin again on the next line. 

idard Conditions 

sry cross and a cross in every circle. 

i the columns. 

* 0 * 0 * .  
O x O x O , ,  

x  0  x  0  x ,  

O x O x O ,  

x O x O x, 

O x O x O ,  

x 0 x 0 x, 
O x O x O ,  

x O x O x, 
O x O x O ,  

x o x 0 x, 
O x O x O ,  

x O x O x, 
O x O x O ,  

x O x O x 
v—' 30 

Go to top of column on next page. 

0 > ' 0  x  0 „ .  

x O x 0 x s2 
O x o x - o .  

x  O . x - O  x „  
0 X o X 035 

x O x O x. 
0 x O x o. 
x 0 X 0 x3i 

i  O x  O x  o ,  

x  O ,  x  0  x j o  

0 x 0 x 0,, 

x 0 x 0 x. 
0 x O x o. 
x 0 x 0 x j4 

o x o x o ,  

Go to top of next column. 

j Differences 

i 

I 
i 

X 0 X o  X. 
0 x 0 x 0 , ,  ;  

x 0 x O x, 
O x O x O, 
x 0 x 0 x, 

! 

O x O x O , ,  

x 0 x O x, 
O x O x O ,  

* 0 x 0 * .  
O x O x O ,  

x 0 x O x, 
O x O x O , ,  

x 0 x 0 x, 
O x O x O .  

x O x O x 
End of Test. Stop. 

Score 

Illustration 1. Courtis Ratio Tests of Motor Control 



TEST B. As Fast As You Can TEST 

Instructions Put a circle around every cross and a cross in every circle. Every time the exa 
YVork down he columns. number at the end of 

o X o X o,  X o X O X 
IB o X o 

X O X O X 
2 O X O X oir X O X 

O X o X o 3  X O X O x u O X O 
X O X O X 

4 O X O X o„ X O X 

O X o X o 5  X O X O X 
20 O X O 

X O X O X 
(i O X O X o.  X O X 

O X O X o.  
( 

X O X O x.  O X O 
X O X O X 

8 O X O X 023 X O X 

O X O X o.  X O X O X 
24 O X O 

X O X O X 
10 O X O X o25 X O X 

O X O X o„ X O X O x .  O X C  
X O X O X „ O X O X o„ X O X 

O X O X o„ X O X O x 2 8  O X  C  
X  O X  O X  

14 O X  O X  o.  X  O X  

O X  O X  o,  X  O X  O X  
30 O X  C  

Co to top of next column Go to top of column on next j jage. 
O 

Go to top of n< 

ncircled Numbers 
Differences 

Illustration 1. 
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circle. 

TEST B. As Fast As You Can (Continued) 

Every time the examiner says "Mark", immediately draw a circle around the 
number at the end of the line, and begin again on the next line. 

) X  O X  o X  o„ X  O X  O X  
4f> 

/ 

\ oir X  O X  O X  
32 o X  O X  cx 

) x „ O X  O X  o. X  O X  O X  
IX 

/ 

\ o. X  O X  O X  
34 o X  O X  o„ 

) X  
20 O X  O X  o35 X  O X  O X  

50 

/ 
\ o. X  O X  O X  

3(1 O X  O X  o51 ) x.  O X  O X  O37 X  O X  O x52  
/ 
\ o23 X  O X  O X  

38 
O X  O X  o53 ) X  

24 O X  O X  o. X  O X  O x« 
/ 
\ 025 X  O X  O X  

40 O X  O X  o. 
) x .  O X  O X  o.„ X  O X  O x, 
/ 
\ o„ X  O X  O x. O X  O X  cx 
:> X  

28 O X  O X  o. X  O X  O x. 
< o» X  O X  O x J4 O X  O X  o. 
:> X .  O X  O X  (X X  O X  O X  

60 
ext page. 

Go to top of next column End of Test. Stop. 

Differences Score 

Illustration 1. Courtis Ratio Tests of Motor Control 



i 

TEST C. Good Marking TEST C. 

Instructions Put a circle around every cross and a cross in every circle. j Every time the exami 
Work down lie columns. jnumber at the end of tl 

i 

o X  o X  o, X  o X  O X  
1(1 o X  o 

X  O X  O X  O X  o X  o,r X  O X  i  

O X  o X  o; X  o X  O X  
is O X  o 

X  O X  O X  
4 O X  o X  o,„ X  O X  '  

O X  O X  o. X  o X  O X  
: 20 O X  o 

X  O X  O X  
li O X  o X  o„ X  O X  

O X  O X  o. 
i 

X  o X  O X 22 O X  o 
X  O X  O X  

s O X  o X  o. X  O X  

O X  O X  o. X  o X  O X  
24 O X  o 

X  O X  O X  
10 O X  O X  o„ X  O X  

O X  O X  o„ X  o X  O O X  o 
X  O '  X  O x „ O X  O X  o„ X  O X  

O X  O X  0|3 X  o X  O x, O X  O 
X  O X  O X  

14 O X  O X  Oz, X  O X  

O X  O X  o, X  o X  O x. O X  O 
Go to top of next column Go to top of column on next page. Go to top of next c 

Ki'icircled Numbers 
Differences 

Illustration 1. Cc 
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/ery circle. 

TEST C. Good Marking (Continued) 

Every time the examiner says "Mark", immediately draw a circle around the 
number at the end of the line, and begin again on the next line. 

o X 
lli O X o X o31  X O X O X 

4fi 

X o„ X O X O x. O X O X o„ 
o X 

18 O X O X 033 X O X O X J8 

X o„ X O X O X 
34 O X O X o. 

O X 
; 20 O X O  X o 3 5  X  O  X  O  X  

50 

X  o „  X  O  X  O  X  
3(> O X  O X  o„ 

O  X  
22 O  X  O  X  o „  X  O  X  O  X  

52 

X  o .  X  O  X  O  X  
38 O  X  O  X  o53 

O  X  
2-1 O X  O X  o„ X  O X  O X  

54 

X  o. X  O X  O X  
40 
O X  O X  o55 

O x O X  O X  o.u X  O X  O X  
50 

X  o„ X  O X  O x ,2  O X  O X  o57 

O x .  O X  O X  O* X  O X  O X  
58 

X  Oa, X  O X  O x 4 4  O X  O X  o. 
O 

on next ; 

X  
30 

aage. 

O x O x 
Go to top of next column. 

o« X  O x O 
End of Test. Stop. 

X  
60 

Differences Score 

Illustration 1. Courtis Ratio Tests of Motor Control 



WHAT TO DO IN ALL THREE TESTS 

PRACTICE TEST 

Instructions 

® ® ® ® O 
Instructions 

x O x O 
® ® ® ® 

2 

X O X O X 
X O X o X O X O X O 

3 

Do These X O X O X 
X O X o X 4 O X O X O 
O X o X o. X O X O X 
X O x O x . O X O X O 

STOP 

GRAPH 

On each test line put a dot to show your, score. 

STOP 

10 

11 

12 

13 

B. D 

Scores: 

60 — • 

50 

40 — • 

30 

20 

10 

TESTS 

D 

Illustratloi 
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C O U R T I S  R A T I O  T E S T S  
OF Thinking: 

QUALITY 

Name. .Sex_ . Grade_ 

Date of 
Birth 

Month 

Date of 
.Test 

Day Year Month Day Year 

Age at 
_Test 

Month* 

f School. City_ 

1 |_ 

Explanation to Pupils 

These speed tests, or stunts, are given to find out how much 
you have grown up. As young people grow older, they are able 
to move their fingers more and more rapidly. .The tests are short 
and easy. You will enjoy them as you do a race or game. When 
the examiner says "Start," work rapidly and steadily, but do 
not hurry. See how many you can do in the time allowed. For 
as young people grow older, they can do more rapid work than 
those who are less grownup. Above all: have a good time. The 
more you enjoy the tests, the better your score will be. When 
the examiner says "Mark," immediately draw a circle around 
the number at the end of the linfe to show where you are, but 
begin again at once on the next line until he says "Stop." 

The instructions on the back page will tell you what to do. 

Instructions to Examiners 

Have the children do the practice exercises until they know what to do. 
Then, give the tests. The time allowance for all grades and ages is six 

half-minute intervals for each test. A watch with a second hand must be 
used for timing and great care exercised to keep EXACT times. The tests 
must be scored in accordance with the instructions in the accompanying 
folder. Raw performance is valueless as a basis of prediction. 

Published by Stuart A. Courtis, 9110 Dwight Avenue, Detroit 14, Michigan 

4 

Illustration 2. Courtis Ratio Tests of Thinking 



Page 2 
TEST No. 1 

How fast can you see? 

Draw a line under the word that is exactly LIKE the key word 

Key
word 

A. big 

B. east 

little big 

direction 

great size 

west sunrise east 

C. near known close few near 

D. lead lead direction guide follow 

When the examiner says "Start" begin at No. 1 and work down the column. 

Key 
Word 

low earth high down low 

well well play ill healthy 

lost found wasted sorry lost 

win gain success win lose 

first number leader last first 

cheap cheap poor inexpensive dear 

front back leader before front 

white pale snow black white 

few small many few scarce 

end end last death beginning 

old young old feeble stale 

north direction south north, cold 

right obedience right correct wrong 

dark dark light fear black 

city country civic city street 

best excellent best success worst 

me friend I me you 

ride ride travel walk train 

day night fresh day morning 

warm hot warm cold spring 

now time now then here 

ugly ugly unpleasant hideous pretty 

still still quiet sitting moving 

short long brief small short 

Go to top of next column. 

1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 
13. 

14. 

15. 

16. 
17. 

18. 
19. 

20. 

21. 

22. 
23. 

24. 

Key 
Word 

long short long extended length 25. 

laugh happiness cry smile laugh 26. 

early beginning . late soon early 27. 

stand stand manners sit rise 28. 

evening morning eve twilight evening 29. 

strong powerful strength strong weak 30. 

near known close. far near 31. 

lead lead direction guide follow 32. 

less more loss fewer less 33. 

brother boy relative sister brother 34. 

question teacher answer question ask 35. 

land land earth country water 36. 

in out in safe inside 37. 

slow late fast slow snail 38. 

yes answer yes yea no 39. 

pretty pretty ugly girl beautiful 40. 

winter summer snow winter skate 41. 

love fond love hate feeling 42. 

large mountain big large small 43. 

absent absent out present vacation 44. 

great small elephant great large 45. 

heavy massive heavy light weight 46. 

lose waste lose failure win 47. 

more gain many more less 48. 
Go to top of column on next page. 

Hncircled Numbers 
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Test No. 1, Continued Page 3 

iear 

How 

'Key 
Word 

glad 

sell 

boy 

wet 

after 

top 
i 
i over 

cheers glad sorry happy 49 _ 

sell buy trade money 5^ 

girl boy son man 

damp dry water wet 52. 

follow before behind after 53^ 

top head bottom high-point 54^ 

under above top over 55, 
! 

j happy glad success happy sad 56. 

here there living now here 57, 

moving moving action running still 53. 

come go auto arrive come 59, 
easy simple play hard easy 60. 

| up above down up rise 61m 

| father father daddy family mother 62. 

| back front back behind retreat 63. 
i 

! ill well ill sick cross 64. 

' you thine me thou you 65. 

beginning beginning birth end start 66. 

small great flea little small 67. 

walk hike path walk ride 68, 

no refuse nay yes no 69. 

sit stand chair repose sit 70. 

girl girl woman daughter boy 71. 
water sea wet land water 72. 

down descend up down lower 73. 
present present here meeting absent 74. 
high low high clouds above 75. 
bottom base top bottom low 76. 

young youth young fresh old 77. 
buy purchase bill sell buy 78. 

then now when then past 79. 
lose waste lose failure win 

more eain many more less 

south south warm north compass 

Go to top of next column. 

80. 

81. 
82. 

Key 
Word 

small large pin small 

cold cool cold warm 

under bottom under over beneath 

weak weak strong feeble little 

last first last end position 

fast rapid slow lightning fast 

country farm city rural country 

light light feather heavy weightless 

late early tardy delay late 

sad sorry failure sad happy 

out from a. way in out 

west west compass sunset east 

sorry glad cry mourning sorry 

little 83. 

fall 84. 

color white 

come go 

black 

leave 

failure best 

weak small 

85. 

86. 
87. 

88. 
89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

black dark 

go train 

worst worst bad 

little big little 

cry weep laugh cry sorrow 100. 

many plentiful many much few 101. 

sister sister. brother pal girl 102. 

night day evening night tired 103. 

hate detest hate anger love 104. 

far strange away far near 105. 

dry dry dull wet thirsty 106. 

there past here there then 107. 

hard difficult hard easy solid 108. 

before advance before after front 109. 

dear dear cheap expensive rich 110. 

found lost found discover glad 111. 

light morning dark electric light 112. 

wrong error right incorrect wrong 113. 

still still quiet sitting moving 114. 

short long brief small short \\s. 
follow pursue chase follow lead H6. 

Go to the top of next column 

Over the next page 

Differences Score 

Illustration 2. Courtis Ratio Tests of Tiiinlcing 



Page 4 Test No. 1, Continued 

Key 
Word 

to to at on from 117. 
this that then this which 118. 
mine who mine yours once 119. 
on then off near on 120. 
he she he it now 121. 
send break carry bring send 122. 
say say run talk write 123. 
make take break make fix 124. 
house lot cottage horse house 125. 
work work tire play rest 126. 
before near behind before bore 127. 
sent come sent made brought 128. 
give present sorry give take 129. 
hope fear hope wish fight 130. 
find find lose discover swim 131. 
most more kind least most 132. 
today tomorrow now never today 133. 
much many much little moon 134. 
put put bird place take 135. 
own have rent own owl 136. 
ask ask beg answer hand 137. 
anything nothing anything some hot 138. 
never no ever eagle never 139. 
kind friendly dog kind mean 140. 
order order command request auto 141. 
hear listen hear foot see 142. 
go return run go smile 143. 
same like different wise same 144. 

finish finish start stop white 145. 

from to on at from 146. 

that that then this which 147. 
long short long extended length 148. 
laugh happiness cry smile laugh 149. 
earl> beginning late soon early 150. 
stand stand manners sit rise 151. 

Key 
Word 

* 

yours yours mine who once 152. 
off near off then on 153. 
she he it now ' she 154. 
bring carry break bring send 155. 
write write say print run 156. 
break fix break make take 157. 
lot lot house cottage horse 158. 
play tire play rest work 159. 
behind bore near before behind 160. 

Go to top of next column. 

brought sent come brought make j^l. 

take present take give sorry 162. 

fear hope wish fear fight 163. 

lose lose find swim discover 164. 

least kind least more most 165. 

tomorrow tomorrow never now today 166. 

little few much little moon 167. 

take put grab bird take 168. 

rent owl rent own borrow 169. 

answer ask* reply answer back 170. 

nothing nothing anything none hot 171. 

ever always ever eagle never 172. 

dog kind 

ask request 

hear foot 

run go 

pretty pretty ugly girl beautiful 

winter summer snow winter skate 

love fond love hate feeling 

large mountain big large small 

answer reply letter question answer 

forget forget remember disregard memory 

morning evening daytime dawn morning 

mother mother father relative mamma 

summer winter flowers summer sunny 

remember remember message forget recall 

End of Test. Stop. 

mean cruel 

request order 

see look 

return return 

mean 173. 

auto 174. 

see 1 75. 
smile 176. 

177. 
178. 
179. 
180. 

1 81. 

182. 
183. 
184. 
185. 
186.  

Differences 
\ 9 

Score 
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TEST No. 2 

How fast can you see? 
Page 5 

Draw a line under the animal that is exactly LIKE the key animal 

Key Key 

m 
m 4 ^  

When the examiner says "Start" begin 

Key 

£ >  d S  ̂  £ 
at No. 1 and work down the column. 

Key 

m 

& M 

/?v5 

:• 4f'-

/̂ > <  ̂ 4  ̂

^  

tSBv 4f!3 

<%• 

k$. 

Go to top of next column. 

Encircled Numbers 

10 

11 

d S  12 

13 

14 

4 ^  

r-N 

dj* <$3 Jgp 

1̂ . 

4 ^  

i&fl 
Go to top of column on next page. 

Over 

16 

17 

18 

19 

20 

21 

22 

Illustration 2. Courtis Ratio Tests of Thinking 



Page 6 TEST No. 2 , Continued 

Key Key 

/«{b  ̂2J 

d S  ^  d s  ̂  ^  M  '̂ > <  ̂

<k> 4? <9^ 25 ^ ̂ ̂ d S  

4 ^  H » / 3̂ 4ps 

M. <^v J7 

•Hk -
$Qr *3. /̂ j3 

» : 4 >  

ÎfS?  ̂̂  ™ 

!§L  ̂̂  Jj£3 3i  ̂  ̂<$?  ̂ <  ̂
>̂ 3̂ /̂ j£]} 32 #> # M  ̂

33 ^ ^ ̂  
 ̂m* <# #> « /̂ 3  ̂  ̂ mn 

> ®  #  d S  -*>  ̂ 3, J|p ®. 4fc> jgj 

d ^   ̂̂  ̂ m- 36 # #  ̂•« # 
 ̂ <$> (t- -4R 

^0 to top of next column. 

 ̂  ̂59. 4P dS 

Ci; to top of column on next page. 

Iiuirclecl Numbers . 

38 

39 

40 

41 

42 

* 
A 

A 

J t 
i 
I • 

43 | 

! 
44 [ -

45 

46 

47 

48 

49 

50 

51 

52 

E 

111! 



8 

9 

0 

;i 

12 

3 

I 

5 

& 

7 

3 

9 

) 

I 

2 
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TEST No. 2, Continued Page 7 

Key 

> 

-\vi v 

jb'L®1 
K/? <1 

WW! 

=% 

<§>, c% 

^  f t  ^ s  

/̂ > < "̂ 

1m  

fcl-: 

./^ 

/§jl 

 ̂ /•§[ 5^ <£h 

M <; ! 
V? <, 
S©S? 

S3 

54 

55 

56 

57 

58 

iua 59 

60 

61 

62 

o3 

64 

65 

66 

67 

Key 

m 

/Q> 

$> 4 >  

mm 

Go to top of next column. 

 ̂Aji> 4$v 

<2  ̂ 4>  ̂

dS # <^s ̂  ̂ 

/fjb -f̂ -

<d|tv /f$b  ̂

# dS -£> & 
Ĵ " 4̂ S> 

<3̂  -IpZ Jp 

4pi3 QgL, J&} CSfek 

S§, 4|r ̂  4*3 

 ̂Cft 483 

ft- <# #> ̂  

End of Teat. Stop. 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

Differences Score 

lustration 2. Courtis Ratio Tests of Thinking 



Page 8 TEST No. 3 

How fast can you see? 

Draw a line under the number that is exactly LIKE the key number, 

Key 

23 
14 

32 

58 

41 

32 

23 

85 

76 

41 

67 

14 

Key 

71 
42 

17 

75 

82 

42 

28 

51 

62 

24 

71 

57 

When the examiner says "Start" begin at No. 1 and work down the column. 

Go to top of next column. 

Key Key 

341 534 143 341 43 2 103 1 528 528 925 825 749 475 2 5 

244 575 424 442 244 242 2 240 240 576 204 752 042 26 

357 7 66 645 357 753 763 3 619 386 629 916 694 883 27 

340 34° 4^5 043 352 430. 4 621 216 737 126 621 162 28 

718 718 827 178 435 817 •• 5 342 243 234 342 253 165 29 

536 463 562 635 536 653 6 264 737 462 264 426 624 30 

523 732 547 352 325 523 7 430 403 052 565 430 °34 3 1 

512 512 415 841 521 215 8 429 429 • 7.5* 257 924 519 32 

435 534 465 453 435 563 9 347 653 347 743 734 562 33 

259 746 249 952 259 925 1 0 153 351 548 384 425 253 34 

164 146 861 385 164 461 1 1 415 514 589 415 854 418 35 

618 431 8x6 831 638 618 1 2 512 485 421 512 215 842 36 

626 262 626 372 626 736 1 3 321 7 63 321 123 411 123 37 

260 •306 260 062 733 620 14 143 •423 857 341 143 3H 38 

151 &}7 151 5 i x  255 525 1 5 264 2 64 711 253 246 462 39 

143 5&} 243 859 34 2 321 16 245 512 245 754 452 542 40 

325 523 352 672 325 761 17 626 662 266 374 626 525 4 1 

177 772 177 822 351 128 18 537 735 571 346 537 645 42 

429 925 924 429 574 752 1 9 168 816 861 838 143 168 43 

412 586 412 4 2 1  124 214 20 259 952 925 259 529 476 44 

234 234 423 324 761 432 2 1 170 287 071 153 170 701 45 

712 217 728 712 357 829 22 613 613 831 361 381 316 46 

145 314 546 145 54 2 413 23 715 825 57i 7*5 7 28 5*7 47 

167 834 73 8 367 761 167 24 167 761 643 916 387 167 48 

End of Te*t. Stop. 

Key 
438 

i 256 
| 264 
! 412 
1 1 7 5  

i 247 
' 231 
539 
523 
142 
328 
514 
629 
142 
713 
248 
617 
435 
426 
234 
256 
352 
517 
413 
178 
164 
531 
529 
265 
527 
357 
235 
713 

;610 
)624 
! 342 

Differences Score 

Illustr 



176 

Test No. 3, Continued Page 9 

Key 
438 438 834 461 843 356 4 9  

Key 
268 738 862 268 356 826 85  

| 256 435 625 256 647 652 50  326 *43 632 623 762 326 86  

| 264 624 462 452 264 536 51 172 172 271 827 217 712 87  

412 232 241 214 412 458 52  159 485 249 55^ 159 915 88  

j l 7 5  175 287 571 5i 7 531 53  351 351 *53 465 *35 541 89  

1 247 724 742 572 247 451 54  518 815 248 518 485 85 2 90  

' 231 674 231 132 123 103 55  537 643 753 357 537 735 9  1  

539 629 539 639 54 6 935 56  174 417 287 *74 47i 741 92  

523 475 374 523 325 543 57  146 146 641 238 863 614 93  

142 852 458 24X 214 142 58  165 835 526 561 156 165 94  

328 328 823 832 765 678 59  240 024 754 042 240 512 95  

514 841 415 514 485 451 6  O 358 835 469 871 853 358 96  

629 379 926 629 673 692 6  1 158 481 851 158 425 815 97  

142 241 223 142 458 214 62  610 106 831 526 610 016 98  

713 371 826 7^3 713 317 63  625 7*5 526 625 731 526 99  

248 824 457 842 248 753 64  416 S52 416 326 614 641 1  OO 

617 836 716 638 176 617 6  5  437 617 437 5fy 734 743 1  O 1 

435 563 534 614 • 453 435 66  264 736 264 426 462 7M I  02  

426 753 642 426 624 657 67  237 732 417 273 237 763 1  03  

234 412 7 65 423 432 234 68  513 3i5 351 384 513 485 104  

256 256 652 625 674 615 69  328 418 823 328 762 832 t  05  

352 253 352 645 462 325 70  341 431 654 563 342 143 106  

517 427 751 483 7i5 517 7  t  715 517 627 57* 725 285 107  

413 413 321 3M 458 341 72  259 479 925 259 562 952 1  08  

178 817 178 871 718 622 73  524 524 742 425 452 618 1  09  

164 416 836 524 164 461 74  158 258 815 488 851 425 1  IO 

531 53^ 271 153 74 6 1-35 75  340 614 304 653 043 340 1  1  1  

529 259 475 952 529 925 76  417 854 7^-4 741 417 237 1  1 2  

265 375 562 526 718 265 77  532 643 235 253 465 532 1  1  3  

527 543 725 475 752 52 7 78  436 643 564 634 653 436 1  14  

357 625 753 594 359 935 79  423 574 342 4^3 752 324 1  t  5  

235 325 673 235 532 523 8  O 251 471 251 125 7 45 152 1  16  

713 317 82 7 713 173 531 8  1 234 432 423 234 143 672 I  17  

610 381 061 016 610 836 82  247 742 247 574 157 724 1  1  8"  

j 624 356 642 426 237 624' 83  525 255 745 472 525 552 119  

j 342 432 563 342 254 243 84  423 342 574 3̂ 4 423 153 1  20  

Differences Score 

Illustration 2. Courtis Ratio Tests of Tiiinking 



Page 10 

TEST No. 4 

How fast can you think? 

Draw a line under the word that is the OPPOSITE of the key word 

A. big little big great size 

B. east direction west sunrise east 

C. near known close far near 

D. lead lead direction guide follow 

When the examiner says "Start," begin at No. 1 and work down the column. 

Key 
Word 

low 

well 

lost 

win 

first 

earth high down low 

well play ill healthy 

found wasted sorry lost 

gain success win lose 

number leader last first 

cheap cheap poor inexpensive dear 

front back leader before front 

white pale: snow black white 

few small many few scarce 

end end last death beginning 

old young old feeble stale 

north direction south north cold 

right obedience right correct wrong 

dark dark light fear black 

city country civic city street 

best excellent best success worst 

me friend I me 

ride ride travel walk 

day night fresh 

warm 

now 

ugly ugly unpleasant hideous pretty 

great small elephant great large 

heavy massive heavy light weight 

. Go to top of next column. 

Encircled Numbers 

warm hot 

now time 

you 

train 

day morning 

cold spring 

then here 

1. 
2. 
3. 

4. 

5. 

6. 
7. 

8. 
9. 

10. 

11. 

12. 
13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 

22. 

23. 

24. 

25. 

Key 
Word 

long short long extended length 

laugh happiness cry smile laugh 26. 

early beginning late soon early 27. 

stand stand manners sit rise 28 

evening morning eve twilight evening 29. 

strong powerful strength strong weak 

near known close far near 3^ 

lead lead direction guide follow 

less more loss fewer less 

brother boy relative sister brother 

question teacher answer question ask 

land land earth country water 

in out in safe inside 

slow late fast slow snail 

yes answer yes yea no 

pretty pretty ugly girl beautiful 

winter summer snow winter skate 

love fond love hate feeling 

large mountain big large small 

absent absent out present vacation 

great small elephant great large 

heavy massive heavy light weight 

bring carry break bring send 

Write write say print 

Key 
Word 

j glad 

1 sell 
i 

| boy 
1 
! wet 

| after 

top 

over 

run 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

ch< 

sel 

gir 
da 

fol 

to] 

un 

Go to top of column on next page. 

Over 

happy , gl; 

here th 

moving m 

come g> 

easy 

up 

father fa 

back fr 

ill 

you 

beginning 

small gi 

walk 

no 
sit 
girl 

water 

down 
present p 
high 1 

bottom I 

young j 

buy 

then 

lose 

more 

south 

si 
al 

Wi 

hi 

re 

si 

5 
6 

d 

Knoircled 

Illustrat: 
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Test No. 4 Continued Page 11 

Key 
Word 
j 
| glad cheers glad sorry happy 

j sell sell buy trade money 

] boy girl boy son man 
I 
| wet damp dry water wet 

| after follow before behind after 

: top top head bottom high-point 

over under above top over 

happy , glad success happy sad 

here there living now here 

moving moving action running still 

come go auto arrive come 

easy simple play hard easy 

up above down up rise 

father father daddy family mother 

back front back behind , retreat 

ill well ill sick cross 

you thine me thou you 

beginning beginning birth end start 

small great flea little small 

walk hike path walk ride 

no refuse nay yes no 

sit stand chair repose sit 

girl girl woman daughter boy 

water sea wet land water 

down descend up down lower 

j present present here meeting absent 

high low high clouds above 

bottom base top bottom low 

young youth young fresh old 

buy purchase bill sell buy 

then now when then past 

lose waste lose failure win 

more gain many more less 

south south warm north compass 

Go to top of next column. 
'] 

Key 
Word 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 
63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

small large pin small little 

cold cool cold warm fall 

under bottom under over beneath 

weak weak strong feeble little 

last first last end position 

fast rapid slow lightning fast 

country farm city rural country 

light light feather heavy weightless 

late early tardy delay late 

sorry failure sad happy 

from away in out 

west compass sunset east 

glad cry mourning sorry. 

dark color white black 

train come go leave 

worst bad failure best 

big little weak small 

weep laugh cry. sorrow 

many plentiful many much few 

sister sister brother pal girl 

night day evening night tired 

hate detest hate anger love 

far strange away far near 

dry dry dull wet thirsty 

there past here there then 

hard difficult hard easy solid 

before advance before after front 

dear dear cheap expensive rich 

found lost found discover glad 

light morning dark electric light 

wrong error right incorrect wrong 

warm hot warm cold spring 

now time now then here 

ugly ugly unpleasant hideous pretty 

End of Test. Stop. 

sad 

out 

west 

sorry 

black 

go 
worst 

little 

cry 

83. 

84. 

85. 

86. 
87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

101. 

102. 
103. 

104. 

105. 

106. 

107. 

108. 

109. 

110. 

111. 

112. 

113. 

114. 

115. 

116. 

Kncircled Numbers 

Illustration 2. Courtis Ratio Tests of Thinking 



Page 12 TEST No. 5 

How fast can you think? 

Draw a line under the animal that is the OPPOSITE of the key animal 

Key 

Jig* 

^ ̂  # M <£• 

Key 

% 

/5P*  ̂

Key 

--Vn 

When the examiner says "Start" begin at No. 1 and work down the column. ! <9v 

Key 

m 

4* # 2 

^ 3 

Jgk ̂  4 

"O* 5 

/?§& •% 6 

4  ̂ k$. , 

^ 8 

/ml 
r 

4P3 «ŝ  

 ̂ •#> 
Go to top of next column. 

Iff 

11 

Encircled Numbers 

Key 

"v̂  <̂ S 

<̂Ss # <f> 4> 

.  ̂

!§, J§J 
W 

$> m-

w €> <§ 

Go to top of column on next page. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

> 

i m 

/Mi, 

Differenc 

Illustr-a" 
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TEST No. 5, Continued Page 13 

Key 
imal 

4 i 

ni 

12 

13 

14 

! gl.Vh 

15 

16 

17 

18 

19 

20 

21 

22 

 ̂  ̂̂ 

# dS # 

<2s> 4> ̂  

<̂ A ̂  

Xj-* 

<$> 4> 

/Q> FS4,  ̂

cs. # 

SJgt,  ̂

«ŝ  

23 

24 

23 

26 

27 

2e 

29 

30 

31 

32 

33 ^3 

/f̂ > M 

 ̂  ̂ 35 

4f& 

4$ <s!S 
Go to top of next column. 

36 

37 

Key 

\s 

r̂1 

# M ^S 

 ̂ 4?  ̂

«%> Ifs?- /Sp3 

F§>* >̂s ̂  

>̂ # <&-

*P & M  ̂

 ̂4R & 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

 ̂  ̂ 4  ̂

<̂ >v /*£> Ft* ̂  4̂  

51 

52 

End of Teat. Stop. 

Differences Score 

Illustration 2. Courtis Ratio Tests of Tiiinking 



Page 14 TEST No. 6 
How fast can you think? 

Draw a line under the number that is the OPPOSITE of the key number 

Key 

421 
534 

572 124 754 526 421 1 

$45 534 435 !46 87* 2 

When the examiner says 

Key 

341 
244 
357 
340 
718 
536 
523 
512 
435 
259 
164 
618 
626 
260 
151 
143 
325 
177 
429 
412 
234 
712 
145 
167 

'Start" begin at No. 

Key 

Key 

438 
256 
264 
kl2 
175 
247 
231 

1 and work down the column. 539 

Key 

324 677 5 Z 3  4 3  3  3 2 4  7 ^ 5  3 
629 374 926 371 629 273 4  

534 
575 
7 66 

340 

718 

463 

732 

512 

534 
7 46 

146 

431 

262 

306 

847 

584 
523 

771 

915 

586 

^34 
217 

314 
834 

143 

424. 

645 

465 

82 7 

562 

547 
415 

465 

249 
861 

816 

626 

260 

151 

143 

352 
177 

924 
412 

423 
7 28 

546 

738 

34i 
442 

357 
043 

178 

635 

352 
841 

453 
952 

385 
831 

37 2 

062 

511 

859 

672 

822 

4i>9 

421 
324 

712 

145 

367 

431 

244 

753 
352 

435 
536 

325 

521 

435 
259 

164 

638 

626 

733 
155 

341 

325 

351 

574 
124 

761 

357 
541 

761 

103 

242 
763 
430 

817 

653 
523 

215 

563 
925 

461 

618 

736 

620 

515 

321 

761 

128 

752 

214 

4$2 

829 

413 

167 

t 
2 

3 
4 
5 

6 

7 
8 

9 
1 0 
t 1 

1 2 
13 
14 
1 5 
16  

17 
1 8  

19 
20 

2 1  

22 

23 

24 

Go to top of next column. 

Kncircled Numbers 

528 
240 
619 
621 
342 
264 
430 
429 
347 
153 
415 
512 
321 
143 
264 
245 
626 
537 
168 
259 
170 
613 
715 
167 

528 

240 

386 

216 

243 

737 
403 

429 

653 
35i 
514 
485 
763 

423 
264 

512 
662 

735 
816 

952 

287 

613 

825 
761 

925 

576 

619 

737 
^34 
462 

052 

751 

347 
548 

589 
421 

321 

857 
711 

245 

266 

57i 
861 

925 
071 

831 

57i 
643 

825 

204 

916 

126 

342 

264 

565 
257 
743 
384 

415 

512 
123 

341 

253 
754 
374 
34 6 

838 

259 

153 
361 

7*5 
916 

749 
752 

694 

621 

253 
426 

430 

924 

734 
425 

854 
215 
411 

143 
246 

452 
626 

537 
243 
529 

170 

381 

7 28 

387 

475 25 

042 26 
883 27 

162 28 

265 29 

624 30 

O34 31 

529 32 

562 33 

153 34 

418 35 

842 36 

I23 37 

314 38 

462 39 

542 40 

525 4 1 

645 4 2 

168 43 

476 44; 
701 4 5 
316 46 

517 47 
267 48 

Go to top of column on next page. 

523 
|l42 
J328 
,514 
629 
142 
713 
248 
617 
435 
426 
234 
256 
352 
517 
413 
jl78 
164 
531 
529 
265 
527 
357 
235 
713 
610 
624 
342 

Differen 

Illustr-s 
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TEST No. 6, Continued Page 15 

Key 

438 834 461 843 356 49  268 738 862 268 35<5 826 85 

435 625 256 647 652 50 326 143 632 623 762 326 86 

624 462 452 264 53 6 51 172 172 271 827 217 712 87 

232 241 214 412 458 52 159 485 249 551 159 9 25 88 

175 287 57* 517 53* 53 351 35i 153 465 135 541 89 

724 742 572 247 451 54 518 815 248 518 485 8gi 90 

674 23 z 132 123 103 55 537 643 753 357 537 7 35 9 1 

629 539 639 54 6 935 56 174 4*7 287 174 471 74* 92 

475 374 523 325 543 57 146 146 641 238 863 614 93 

852 458 241 214 142 58 165 835 526 561 156 165 94 

328 823 832 765 67 8 59 240 024 754 042 240 512 95 

841 415 514 485 451 60 358 835 469 871 853 358 96 

379 926 629 673 692 6 1 158 481 851 158 425 815 97 

241 223 142 458 214 62 610 106 831 52 6 610 016 98 

372 826 723 713 317 63 625 7 25 526 625 732 526 99 

824 457 842 248 753 64 416 8gi 416 326 62 4 641 I  OO 

836 716 638 176 617 65 437 617 437 564 734 743 t  0  I  

563 534 614 453 435 66 264 736 264 426 462 714 102 

753 642 426 624 657 67 237 732 4* 7 273 237 7 63 1 03 

412 765 423 432 234 68 513 3*5 351 384 513 485 1 04 

256 652 625 674 615 69 328 418 823 328 762 832 105 

253 352 645 462 325 70 341 431 654 563 34i ^43 106 

427 75i 483 7i5 5i7 7 1 715 517 62 7 571 715 285 107 

413 321 314 458 3 41 72 259 479 925 259 561 95 2 1 08 

817 178 871 718 622 73 524 524 742 425 452 618 1 09 

416 836 524 164 461 74 158 158 815 488 851 425 1 IO 

531 271 1-53 74 6 13 5 75 340 614 3 04 653 043 340 1 1 1  

25Q 475 952 529 925 76 417 854 714 741 417 237 1 1  2  

375 562 526 718 265 77 532 643 235 253 465 53 2 1 1 3  

543 725 475 752 527 78 436 643 564 634 653 436 114 

625 753 594 359 935 79 423 574 342 423 752 324 1 1 5  

325 673 235 S32 523 80 251 47i 252 125 745 252 1 16 

327 827 713 *7 3 531 81 234 432 423 234 143 672 1 17 

381 061 016 610 836 82 247 7 42 247 574 T-57 724 1 1 8 

356 642 426 237 624 83 525 255 745 472 525 552 1 1 9 

432 563 342 2 54 243 84 423 342 574 324 423 153 1 20 

Go to top of next column. End of Test. Stop. 

nces Score 

25 

26 

Key 
438 
256 
264 
412 
175 
247 
231 
539 
523 
;142 
<328 
514 
629 i 

142 

617 
435 
426 
234 
256 
352 
517 
413 
|178 
164 
531 
529 
265 
527 
357 
235 
713 
610 
624 
342 

Illustration 2. Courtis Ratio Test s of Thinking 
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PRACTICE TESTS 

WHAT TO DO 

TEST No. 1 

Draw a line under the word that is exactly LIKE the key word. 

Key 
first number leader, last first 

cheap cheap poor inexpensive dear 

Key 

lost found wasted sorry lost 

win gain success win lose 

TEST No. 2 

Draw a line under the animal that is exactly LIKE the key animal. 

Key Key 

 ̂dS  ̂̂  

TEST No. 3 

Draw a line under the number that is exactly LIKE the key number:, 

Key . i 

324 677 513 423 324 765 3 t 

629 374 926 372 629 273 4 

Key 

421 5P 224 154 5l6 421 1 
534 H5 534 435  ̂ s73 2 

. TEST No. 4 

Draw a line under the word that is the OPPOSITE of the key word f,j 

ll 

TEST No. 5 

This test is like Test 2 except that this time you are to find animal that ii 
the opposite of the key animal and looking in the opposite direction. j 

TEST No. 6 ; 

Draw a line under the number that is the OPPOSITE of the key number. 

J 

Illustration 2. 



APPENDIX H 

SAMPLES OP RATIO TEST TYPE OP ACADEMIC SUBJECT MATTER TESTS 

Stuart A. Courtis Standard Research Tests 

Test 1, Addition Combinations 

Stuart A. Courtis Standard Research Tests 

Test 3, Multiplication Combinations 
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"Interpret Scores In Terms Of Growth As Well As In Terms Of Achievement 

R 
i t 

Courtis Standard Research Tests 

PART 1.— COPYING FIGURES 

Form A 

I Test 1 
Addition 

Combinations 

Name, Grade Room. 

Date of Birth .Standard Age D. R. 
Month Day Year 

EXPLANATION TO PUPILS 

This part is given to see how fast you can copy figures. Just under each line 

copy the number that is printed above the line. Write the figures just as you do in 

arithmetic. The game is to see who can copy the most figures in the time allowed. 

What score can you make? 

While you are working, the examiner will say "mark" from time to time. Each 

time draw a circle around the figures you are copying, like this, and keep 

right on until the examiner says "Stop.'* Begin at row No. (1), and work down the 

slanting lines. 

Instructions to Examiners 

Allow five one-half minute intervals in all grades, more intervals if space permits. Use a watch 

with a second hand and keep exact times. 

PRACTICE TEST 
(This docs not count on your score) 

(7) (10) (9) 

18 14 

Stop. 
End of 
' Test 

12 

(0* 

10 BEGIN 1° 

Copyrighted 1932, by S. A. Courtis, Ann Arbor, Mich. U. S. A 
A!! Rights Reserved 

Illustration 3. Courtis Standard Research Tests 
Addition Combinations 



Page TWO 
( 1 2 )  

Part 1.—Copying Figures 
\  (16) ( 1 3 )  ( 1 4 )  ( 1 5 )  ( 1 7 )  ( I S )  

12 13 
61 76 69 87 82 94 91 Go to 

next 
page ( 1 1 )  

11 12 i 
S3 

I 

i i 1 (10) 

16 11 12 13 14 18 t 
45 

( 9 )  

11 15 
37 

12 10 12 11 10 
29 

10 13 14 
22 

(6)  

10 10 
16 

i ! I (•€) 

10 15 13 17 11 
li 

( 4 )  

11 

( 3 )  

14 11 10 12 

( 2 )  

13 15 14 10 15 14 

( l )  

13 11 BEGIN 12 
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Page THREE 
( 3 1 )  ( 3 2 )  

\ 13\ 
\ 157 

Part 1.—Copying Figures (Continued) 
( 3 4 )  

1 7 2 \  1 7 8  

( 3 3 )  ( 3 7 )  

10 15 10 

183 165 Go to 
next 
page 

190 Stop. ; 
End of '• 

T e s t  < • '  

187 

( 3 0 )  

10 11 12 14 
149 

( 2 9 )  

10 14 12 

141 

(28) 

15 

133 

( 2 7 )  

13 15 12 11 16 

125 

(26) 

12 10 14 
118 

( 2 5 )  

17 10 12 
112 

( 2 4 )  

14 
107 

16 10 14 18 10 
103 

16 13 13 
100 

( 2 1 )  

12 11 12 

93 

(20) N 

BEGIN JL 13 10 17 
97 

Illustration 3. Courtis Standard. Researcli Tests 
Addition Combinations 
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Page FOUR PART 2.—ADDITION COMBINATIONS 

Explanation to Pupils 

This part is given to see how well you can add. It is just like the first part 
except that you have to add to get the answer. Mark every time the examiner says 
"Mark," but keep right on until he says "Stop." See how many you can add cor
rectly in the time allowed. Only right answers count. 

Instructions to Examiners 
Allow five or more one-half minute intervals as before. Keep exact times. 

PRACTICE TEST 
(This does not count on your score.) 

A 

Stop. ] 
End of 

begin _L 

SUMMARY OF SCORES 

Part 1.—Copying Figures 

Write the circled numbers here: 1st 2nd 3rd — 

Differences: lst-0 2nd-lst 3rd-2nd 4th-3rd_ 

_4th. .5th.  

.5lh-4th. -Score-

Part 2.—Addition Combinations 

Write the circled numbers here: 1st 2nd 3rd 

Differences: 1 st-0 2 nd- 1st 3 rd- 2nd 4th-3 rd 

-4th.  ,5th.  

-5th-4th- .Score. 

Percentage Part 2 is of Part 1: Isochrons Norm. 

Addition Ratio Developmental Ratio Ability 

Remarks 

Illustri 
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tpart 
r says 
d cor-

3 
_5_ 

\

Stop. 
End of 

Test 
1 
5 

\ 
6 
5 

Illustration 3. Courtis Standard Research Tests 
Addition Combinations 
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Page FIVE 
<12> v I 

Part 2. Addition Combinations 
\  < 1 6 )  (14) ( I S )  ( 181 ( 1 9 )  

Go to 
next 
page 

76 82 61 69 8 7  91 94 

( 1 1 )  

53 

( 10) 

45 

37 

29 

22 

16 

11 

• 41 

<31 

ECIN 

Illustration 3- Courtis Standard Research. Tests 
Addition Combinations 



in- ifrnvrtifr'n--. 

Part 2.—Addition Combinations (Continued) Page SIX 

Stop. ; 
End of 1 

Test 

BEGIN _L 
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"Interpret Scores In Terms Of Growth As Well As In Terms Of Achievement' 

R 
I / 

Courtis Standard Research Tests 

PART 1.—COPYING FIGURES 

Form A 

count Test 3 
Multiplication 
Combinations 

Name. .Grade. .Room. 

Date of Birth. 
Month Day Year 

.Standard Age. .D. R._ 

EXPLANATION TO PUPILS 

This part is given to see how fast you can copy figures. Just under each line 

copy the number that is printed above the line. Write the figures just as you do in 

arithmetic. The game is to see who can copy the most figures in the time allowed. 

What score can you make? 

While you are working, the examiner will say "mark" from time to time. Each 

time draw a circle around the figures you are copying, like this, and keep 

right on until the examiner says "Stop." Begin at row No. (1), andwork down the 

slanting lines. 

Instructions to Examiners 

Allow five one-half minute intervals in all grades, more intervals if space permits. Use a watch 

with a second hand and keep exact times. 

PRACTICE TEST 
(This does not count on your score) 

(8) (7) (9) (10) (6) (S) (4) (3) 

36 12 48 54 15 24 
24 

Stop. 
End of 
Test 

16 19 22 13 

(2) 

16 28 30 32 

(l) 

BEGINj. 56 12 30 42 

Copyrighted 1934* by S. A. Courtis, Ann Arbor, Mtch. U.S. A. 
All Rights Reserved 

Illustration Courtis Standard Research Tests 
Multiplication Combinations 



Page TWO Part 1.—Copying Figures 
(19) (18) (17) (IS) (12) (13) (14) 

72 24 36 
94 91 Go to 

next 
page 

87 82 76 69 

(11) 
27 81 36 15 48 36 

(10) 
48 63 35 12 

45 

(9) 

12 14 28 16 21 

37 

(8) 
18 25 35 30 

29 

(7) 

32 63 24 
22 

(6) 
12 54 49 15 56 

(S) 
64 12 24 27 

(4) 

16 32 18 45 20 24 30 

(3) 

40 45 42 10 42 

(2) 
20 10 28 21 14 18 

•  ( l )  

'i BEGIN 72 16 40 18 

i 
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Go to 
next 
page 

Page THREE 
(31) (32) 

0 

Part 1.—Copying Figures (Continued) 

Stop. 
End of |.i 
Test 11 

BEGIN „ 

Illustration 4. Courtis Standard Research Tests 
Multiplication Combinations 



Page FOUR PART 2.—MULTIPLICATION 3 •j 

Explanation to Pupils 

This part is given to see how well you can multiply. It is just like the first part 
except that you have to multiply to get the answer. Mark every time the examiner 
says "Mark/' but keep right on until he says "Stop." See how many you can multi
ply correctly in the time allowed. Only right answers count. 

Instructions to Examiners 

Allow five or more one-half minute'intervals as before. Keep exact times. 

PRACTICE TEST 
(This does not count on your score.) 

End of 

BEGIN 

SUMMARY OF SCORES 

Part 1.—Copying Figures 

Write the circled numbers here: 1st 2nd 3rd 

Differences: 1 st-0 2nd- 1st 3 rd-2nd 4th-3 rd-

.4th. .5th. 

.5th-4lh_ -Score-

Part 2.—Multiplication 

Write the circled numbers here: 1st 2nd 3rd 4th 5th 

Differences: lst-O. 2nd- 1st 3rd-2nd 4th-3rd 5th-4th Score-

Percentage Part 2 is of Part 1 Isochrons Norm-

Multiplication Ratio Developmental Ratio Ability— 

Remarks — 

111! 
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Courtis Standard Research. Test 
Multiplication Combinations 
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Page FIVE 
(12) v < (19) (13) (16) (18) (14) (IS) 

Go to 
next 
page 

94 61 69 76 82 87 91 

(11) 

(10) 

45 

37 

(8) 

29 

(7) 

22 

(6) 

(S) 

I 
(4) 

(3) 

I 
i 

(2) 

u> 3 

IEGIN l 

Illustration 4. Courtis Standard Research Tests 
Multiplication Combinations 



Part 2.—Multiplication (Continued) 

Go to 
next 
page 

Stop, I! 
End of i! 

Test 

BEGIN 2-



APPENDIX I 

PLOTS OP THE SIMPLE STRUCTURE, OBLIQUE FACTORS 

PROM THE MULTIPLE FACTOR ANALYSIS 



3 

y 

L S f  

(.-•is) ir-iv (~o 7) 

1 *a 

>a 
7 • 

•*' n 

4 ;i * 
• 

* */V • • 

«/» ^ ' 

(IS) (.06 J 

* 

{13) 

.< • 
• 

/» 
» 

V 

/i •• * v 

28 • 

/ 

"7-

<?• 
.'5 

'9 • 

-  • '  i • .. ^ •/ .  • a r, v•••• -a 

'J 
* • 

V 

• 

(.00) (;o) (.V*) 

i j I > 

*r 

" *• 
ft 

t» 

13 \ 

S* j • 

* . * % 

•* 3 

• 

'4 ^ 

(02J (-.17) 

* *^-C 

(-.02) 

ILLUSTRATION J 
PLOTS OF THE SIMPLE STRUCTURE'-

OBLIQUE FACTORS FROM THE 
MULTIPLE FACTOR ANALYSIS 



l&Z 

(.14) (-39) ( -•a)  

•'* 

A 
m 

22 'V • 

• J" , .• 

« 
iJ * 
• 

•" ••• r 

'S 
'9. 

T C . 
,T 

• 

(-69) (-• 20) (•/A) 

"•/T 

(.05) (-.") (-.19) 

ILLUSTRATION 3 

CONTINUED 
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