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PR0BLEi'i
The purpose of this study was to determine the

relationship existing betu¡een musical aptitude factors and

intelligence, and betr,veen musical aptitude factors and

mathematical achievement" Ì{usical aptitude factors were

measured by the Seashore ivleasures of l{usical Talents, and

by the Drake il'hsical- Aptitude Tests; intelligence by the

Chicago Tests of Primary l,iental Abil-ities and the Doniinion

Tests; and mathematics achievement by the fowa Tests of
Basic Arithmetic Skil-l-s,

T'iETHOD
The experimental subjects l'v'€re drawn from bhe students

attending Andrew i',Iynarski Junior High School in l'íinnipegr

i\ianitoba, Canada, Two samples of experimenbal subjects hlere

sel-ecied by a method of randornization. The first saliiple

which consisted of ihlrty-five boys and thirty-three girls
was used for the t-test in determining the significance of

difference between the boys and girls in the investigationo



The second sarnple consisted of thirty-five students and

was used for the correlationso

The testíng program included the adrninistrati-on of

tests of musical aptitude, mental capacity, and rnathe-

matical achievernent. The tests used in ihe study nere

a.dministered in the latter parl of the school term of

L955-56, and provided the data for Nhe t-test and for

the correlations,

Ïb was established that no significant difference

existed between the sexes on the various tesLs,

To investigate the possible relationships, fifty-

three correlations were cal-cu-lated,

COI\fCLUSIONS

1- There is a rela.tionship between the Seashore iviemory

and Chicago Verbal I'ieaning Tests significani at the

five per cent Ievel.

2o There is a rel-ationship between Seashore I'Iemory and

Chicago Reasoning significant at the one per cent

level "

3, .There is a relationship betlveen the Seashore Pitch

and achievernent in'mathematics in the fowa Tests of

Basic Ãrithmetic Skitls significant at the one per

cent level.

/+. There is also a rel-ationship betv¡een Drake Rhythnr

and Chicago Reasoning Tests significant at the one

per cent level- '
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CHAPTER I

INTRODUCTION

Furpose of the study.- The purpose of the present

investigation is three-fold, An attempt is made:

1o To discover whether any factors of the

Seashore and Drake tests of musical aptitude are rnore highly
related. than others to certain mental abilities in the

factorial- intelligence test¡ âs measured by the Chicago

Tests of Primary l{enta1 Abil-ities"

2" To discover the relationship existing between

musical aptituder âs measured by the aptitude tests of
Seashore and Drake, and general intelligencer âs measured

by the composite score of the Domlnion Tests,

3 " To discover the relationship between rnusical

capacity as measured by the pitch and time tests of the

Seashore battery and the rhythm and memory tests of the

Drake battery, and the achievement in mathematics, as

measured by the total seore on the lowa Tests of Basic

Skills 
"

Definition of terms"- Certain terr¿s used in the

foregoing statement require definition" Ït is important

that the meaning intended be clear for the terms: intelli-
gence, relationship, capacity, and aptitude.

-t-
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when the term rtinterrigence' is used. it w:tlr

refer to the individual- rs native Íntelrigence whether this
is measured by 1,¡s so-carled general intelrigence test or
by the factorial intelligenee test. The general intelli-
gence tests are far less general than was originarly
supposed. Duri.ng recent years it has become inereasingly
evident that tfintelligencerf itseLf is not a single trait
but shourd be regarded as a composÍte of special aptitudes.
Through use of techniques of factor analysiso interligence
has been dífferentiated into a nunber of special aptitudes
such as numerical reasoning, verbal comprehension, memory,

and the l-ike"
llRelationship?t in the study wilr be shown through

the use of correlations.
The term ttcapacitytf has reference to inborn or

native poïrero Thus each of us has a certai-n native
eapacity for memory, but we develop various degrees of
ability in the use of thÍs capacity.

The term ?raptitudstt is by no means consistently
and clearly used in studies. Tts meani_ng vari.es, Tt j-s
used in either of two ways: (t) when we say that a person

has a great deal of aptitude for music, mea-ning that he has

in high degree many of the characÈêristics which make for
sìiccess in musical activities, or (2) when we say that a

person lacks a special aptitude, meaning that he lacks thís
one specialized aptitude which is of varying importance in
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dffferent tasks. rn the former ínstance the word is used to

designate a combination of traits or abilities whÍch result
in a person being qualified for some type of occupation"

ïn the l-atter case the worci rtaptitu¿çtt i.s intended to convey

the idea of a unitary charaeteristic which Ís Ímportant in
varying degrees, in a variety of occupationso In this
study, the term will- be used in its narror^rer sense, except

when expressly defined otherwise, as in the phrase lraptÍtude

for musiclr.

Seashore uses the lvord talent in place of aptitude

and ùhe word is used to denote a combination of traibs. He

says:

Musieal talent is not a single talent;
it is a hierarchy of talents, many of which are
entirely independent of one another o o o c o .
ÞIusícal- taLent is a gift bestornred very unequally
upon indÍviduals. Iilot only is the gift of muslc
inborn, but it is inborn j-n specific types.
These types can þe deteeüed early in life, before
time for beginning seri-ous musj-cal education.f

Each group of talents fulfills a function in the artistj-c
nusical performaflcêo Certain rnusical talents lend them-

selves to identificatiorr and measurement. The results

indicate the amount of musical endowment possessed by the

person or the total index of an individualfs ínnate capacity.

1
Carl

TaIent. Boston:
Emil Seashore, The Psychol-oey of I'{usical

Sil-ver, Burðle ó.



Null hypothesis.- fn statistical analysis, a

relationship is hypothesized as non-existent. Then, as a
consequence of the results revealed by the experj_mental

data, this hypothesis is either accepted or rejected. Such

a hypothesj-s is referred to as the f?nul-l hypothesisrr. The

foLlowing will be tested in Èhis thesis:
1. There is no relationship between the factors,

memory, time, intensity, pitch, and consonance in the

Seashore battery and number, verbaL meaning, space, word

fluency, reasoning, and memory in the Chicago Tests of
Primary l¡lental Abilities.

2u There is no relationship between the factors,
memory and rhythrn, in the Drake Tests and number, verbal

meaning, word fluency, reasoning, and memory in the Chicago

Tests of Primary Mental Abilities.
3. There j.s no relationship between musical

aptitude in the Seashore Tests and general intelligence Ín
the Dominíon Testsn

l+, There is no relationship between musical

aptitude in the Drake Tests and general intelligence in the

Domlnion Tests"

5, There is no relationship between the pítch

and time tests of the Seashore battery and achievement in
mathematics in the Iowa Tests of Basic Arithmetic Skill-s.

6. There is no relationship between the rhythm

and memory tests of the Drake battery and achievement in
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mathematics in the Iowa Tests of Basic Ari-bhnietic Skil-l_s"

7 " There is no difference between boys and girls
on the various tests: Seashore i"lemory, Seashore Time,

Seashore Intensity, Seashore Pitch, Seashore Consonance,

Drake Rhythm, Drake Memory, Dominion Tests, Chicago Reason-

ing, Chicago }.{emory, and Ïowa l:dathematics.

The sub.jectq of the study.- The total population

in this study consisted of two hundred and sÍxteen grade

seven children enrol],ed in the Andrew l{ynarski Junj-or High

School in V/innipegr Manitoba, during the school year L955

56" Every reasonable effort was rnade to secure complete

returns. Chil-dren v¡ho were unable to attend the group

tests at the times arranged were given one or inore oppor-

tunities to take the tests at a later date" When all
records had been assembled, it was found that two hundred

and five of these subjects had conrplete records for all- of

the tests.

Experimental- material.- The majority of the

tests were administered in the latter part of the school

terrn. A two month testing program was organized and

carried oui. The tests used tr{ere: The Seashore iltrsic

Tests, The Drake i-\lusic Tests, The Chicago Tests of

Primary Mental Abilities, The Dominion Tests, and The

Iowa Tests of Basic Arithmetic Skills.
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Experimental design.- The writer carried out a

testing program which involved the entire grade seven

population in the schooL" The population was divided i-nto

six unselected groups. There were three groups of girls
and three groups of boys. Not wishing to upset the schoor

program, and knowing the J-arge amount of time involved in
adrnini-stering five tests, the writer used the natural
existing groups or classes.

Ìviany investigations have developed in the field
of music educatÍon which deal with correlations between

musieal capacity and intelligence. The fact that the

correlation is often positive but low, would seem to lend

support to the rfeommon belief that musicians are líkely to

be ignorant and even stupid in everything except their
special field of acconrplishmenE'| .2 Mursetl3 reported that

Ameriean studies have found correlations ranging from ?,ero

to less than "60 between scores on the individual tests: of

the Seashore battery and intelligence test scores" A

review by Farnsworth4 which covered the earlier studies of

(.

Lewis l'{. Terman, Genetic Studies of Genius. Vol.
Iff, Stanford: Stanford University Press, L93O. p. 322"

â/ J" L. lvlursell, The Psychologv o{ l{uslc, Norton,
1937. As found in hralter S. Monroe, Encycl-opedia of
pdqççr_tio4al Re-sea_qçþ. New York: Macmi.llan Co., L952,

4
Po R. Farnsworth, An Historical. Critical

Ex rimental Studv of the Sea -Kwalwasser'lest Batte
etic Psychological lvlonogra

As found in Donald E. Super,
fX, L93L. pp, ?9
aisine Vocational

-)Q2 c

New ïork: Harper and Brothers,
Fitness.
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this topic, sixteen in all, reported a median correlal,ion

of "lO, the range being -.Od to ,45. Fracker and Hov¡ard5

found no correlaiion between intelligence scores of college

sfudents and scores on ihe five Seashore Tests, a slight
correl-atio¡r vøÍth the pitch test.

fn contrast to the foregoing findings, l,iurse1l6

reporied that correlations found in llur"opean studies 'lvere

high as compared with those found in American studies.

Then, too, complete agreement with these findings of low

correl-ation does not appear in the resu.Its of the studies

by LehmanT and Termrn8. The former reported Ín a study

of i{usically Superior and Inferj-or subjects only a low

positive correlation between IQ and r,n¿sj-cal talent " Yet

there seems to be some difference in correlatlon when

subjects are taken from extremes of the curve on the basis

of tal-ent, Children from the upper talent bracket tend to

C. C" f'ra-cker and V. l,i. Howard, Correlation be-
tween intel-lieence and musical talent among universit
students. sy IJÈ.¿

/-ö øïõïì-3Ð No. 2, Lgz
L Itildnograph Supplement, fowa Studies,
PP. L57-L6L. As found in Ruth Crewd-

son Larson,r_ gtudigq on=S
Ta,Lentïr. University of Iowa Studies, Vol. If , l'lo. Ó"l\ln þ\ | 

^r^rq ', lìVO VO ¿VYYs.

h

J. L. I'/Íursel-l-, Psychological Research in lv4sic
Educatj-on, Adv. Sch" Diges'b J: 73-76, 1940" Äs found in

7
Charles F" Lehman, "A Study of ltfusically Super-

ior and Inferior Subjects as Selected by the Kwalwasser-
Dykema i4usic Testsrtt , &V
¡i. r rn-a\(iiiarch, 1952), p. 522"

B
Lewis lit. Terman, g-p:_if!.r pp, 481-482.
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have a better rQ than chil-d.ren from the extreme low bracket.
as revealed by their means. rn his stud.y, Terman says:

At the present time nearly all thesubjects v¡e have who show any real þromise inthese special fieLds of accomplishmènt are those
who qu_alified for the group oñ the basis ofgeneral intelligence insteàd of on the basis ofspecial talent. Thisr wê beLieve, is signifieantin the high_est degree, for it, suglests iñe impor-tant role pJ-ayed by general intetligence in
making_ Fgssible superi.or accomplishment in aspecial fíelC-.Y

Does ¡rusical ability pertain rargely to a field of its own?

rt may be, however, that there is an over-lap between the
more elementa] cornponents of intelligence and fundamental

abilities peculiar to the music domain.

The newer intelligence tests have split up the

measure of general intell-igence into special measures of
its parts. Such lnstruments yield, not a single, over-all
measure such as an fQ, but a set of scores of different
aptitudes" The last fifteen years have witnessed a rapid
Íncrease in the development and appl icatÍon of instruments

which permit an analysis of an individuaLts performance

with regard. to diff erent aspects of tf intell-igencerr.

Thurstoners most extensive factorial investigations of
human abil-ities and organÍzati-on of special aptitudes have

probably had niore influence in America than have any other"

9Id"" ibid,, pp, 481-482,
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using the centroid. rnethod of factor analysis he isorated the
fo]lowing special aptitudes: number, visualization, memory,

word fluency, verbal rerations, perceptual speed, and induc-
tion. This research has borne fruit in the chicago Tests of
Primary }¡iental Abilities, which measure six factors, number,
verbal- rneaning, space, word fluency, reasoningrand memory@

0n1y one study was uncovered vuhich atternpted. to
determine basic traits by factor analysis through use of
music and intelligence tests" Karl-irrl0 *d*inistered. twenty-
seven auditory tests, together with four visual-memory tests
and an intelligence best to two hundred high-school pupi.Is"
No generar auditory factor appeared and it was concluded
that for high-school- subjects neither age nor intelligence
pfay any irnportant part in most of the audÍtory functions"

The author investigated possible rel-ationships
bebween each of the factors of the Thurstone intelligence
test with the factors of the music tests. Ifithin the
knowledge of the writer there is no published_ investigation
vrrhich deals with conparisons of these d,ifferent factors,
and this study will partiarly filt the gap in this field
of educational literature.

The next chapter of thÍs study is d.evoted to a

review of the different tests used. by the author and a

J. 8.. Karlin, ttÂ Factorial Study of .{udÍtory
Functions, n'lPsychometrika , VoL. J , No. t+, Dêcember , Igl+2,pp. 25L-279.
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stud.y of relationships involving art and. musi-c. This outline
of the tests is followed by a d.iscussion of the experiment,

and chapter rv contains a statement of the results of the
test' chapter v is devoted to the conclusions of the studv
and is foLlowed by the Bibl-iography.



CHAPTER TT

THE NATURE OF .A.PTITUDE ¡4EASUREiLTEI.IT A}[D
STUDTES OF RELAT]OI\ISHTPS INVOLV]Ì{G I{USIC

Too much in music education depend.s upon showman-

ship. fndividual-s who play an instrument or sing may or may

not possess a high degree of Ínnate musical tarent, fn the
field of education it is becoming Íncreasingly more inrpor-

tant Èhat we have a means of identifying tatent other than

personal opinlon based on performanceo Because nany years

of training are necessary to perfect a technieu€¡ and

because much study is required to become famiriar with the

extensive literature of music, it is important úo discover

rnusícal aptitude early in life" tr{any studies have been

attempted in the measurement of music.

l4easurement of M¡sical Aptitude

A considerabl-e amount of work has been done in
the construetion and standardization of tests and the pursuit

of experimental- studies" Music tests are of two kinds; first,
those intended to measure native endowment; and second, those

intended to measure the use made of this endowrnent, or the

achj.evement in niusic. Tests of the first type, usually

referued to as aptitude tests or as tesbs of musical ability,
may be divided into three groups: (t ) those intended to

measure sensory capacities; Q) those intended to measure

musical feeling; and {3) those intended to measure motor

-Ll-
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abilities" This study is limited to the consideration of
tests of sensory capacitj-es. These were the earliest type

of music aptitude tests formulated and presented to musi-c

educators and psychologists.

0f the musical tests avai.Iable, the Seashore

I{easures of Musical Tal-ent and the Drake AptÍtude Tests

blere selected for use in this studv.

The Seashore tests . - The MgAsures qf i{us:Lgal

Tal-ent by Dr. tarl- Seashore of the fowa State University

hrere chosen because these tests are still ihe foremost

tests of this type. Dr. Seashore vüas the pioneer in this
fiel-d, His tests first appeared in 1919. The fact that
these Measures grer,ù by experimental procedure over a long

period of time puts them i.n contrast with many tests today

which are made almosË overnight " Because of their experi-

mental foundation and their basic nature the Seashore

lvieasures have been long lived. The l'ieasures are of such a

nature thab they can be gi-ven to groups, to children and

adults, to the musically untrained as well as to the

musÍcally trained. Since they are measurements of capacities

and noË of achievernent, they measure the innate talent which

one ha-s regardless of training.
The five Seashore tests used in this investigatj.on

are memory, pitch, time, intensity, and consonanceo The

tesËs are as follovus ¡

1" Memory" A nu¡nber of consecutive notes which
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form no particuJ-ar melody are sounded. Then these notes are

played again, but in the second pÌaying one note is changed.

The candidate is asked to Eive the number of the altered

note.

2. Pitch. Two notes are sounded consecuti-vely"

The candidate is required to say wheùher the second note is

lower or higher than the first note.

3" Time. Three clicks marking off two intervals

of time will be heard" The candidate i-s required to state

v¡hether the second interval (tfrat is, the time between the

second and third clicks) is longer or shorter than the

first interval.
4" Intensity. The same note is sounded.twice'

The candidate is required to say whether the second note

played is weaker or stronger than the first note.

5. Consonance. Two combinations of two tones

each are played. The candidate is required to say

whether the second combinatj-on is better or poorer than

the first combination"

These measures as now recorded on phonograph

records have reached probably the peak of technieal excell-

ence in so far as presentation of stimuli are concerned'

The rn¡hole series takes about an hour, FulI directíons for

administering and scoring the tesbs are available. The

instructions are short, clear, and, except for the practice

items, standardized. In the manual, complete directions
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are given for the making of an answer sheet which can be used

for al-l- tests. Practice sections are taken off the actual-

test record.. This procedure has the disadvantage that if they

are taken from a place towards the middle of the record, there

is some possibility of damage to the record, while if they are

taken at the beginning, they may help the candidate to do the

first few items.

Extensive and intensive standardization and valid-

ation studies were carried. out v¡ith Seashore music tests by

Seashore, his students, and oiher psychologists interested in

music. Table f shows coefficients of reliability obtained by

various investigators as summarized by L.r*onl and L'[orez"

TÀBLE Ï
COEFF]T]ENTS OF THE RELIABIL]TY OF THE SEASHORE TESTS

1:

Investigator Pitch Tntensity Time Consonance it{emory Rhythm

Brown
Lanier
Peterson
Gaw

Weaver
Larson

"66
"75.66

.l+l+- .56
.50

"l+8
,50

"56
"l+6,53

AÅ

"53
" 54- "55,52

"7L/"\
"Oö

"70,80

.2È
'l+3

.65
oOU

,50
rOð

"50

"43
.51+

"68.57
.49
,35
"7L,35

,52

"59,67

.66
"92AA

.èz
Ruch & Stoddard "7OFarnsworth .53- '72Highsmith .76

Ruth Crewd son Larson ¡ 9-LjÉ. , PP " 24'25 '
2
Grace van Dyke T,[ore, ttPrognostic -Testing in l'[usie on

the College Lãvel: An'Investifiation-Ca{ried on at the North
Cãrofi.ná õo11eee for tii¡omen.tt Journal of Eduçati.onal Research,
ÍivÍ-lÑovemberl L932), p. 201.--
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Amohg the many studies concerned with the Seashore

tests tlere found three investigations whieh report the Seashore

tests ùo be of a high degree of accuracy. In these investi-
gations by Dr. HazeL stanton3 of Eastman School of Music, Flora

Mercer Brennan&, and Dr. Ivlax Sehoen5, the reliability of the

tests was taken for granted. But olirer investigatorsr âs shown

in Table I, ha.ve found their reliability to be low or moderate 
"

Several very careful- and thorough studies" of the reliabi.lity
of these tests have been made with results su$fÍciently similar
to make them highly significant. The differences found in the

results of various investigators might be attributed to the

skill of the investigator or to numerous uncontrolled factors"

Ruth Crewdson Larsonó quotes Dr" Howard Hanson, director of

the Eastman School of Mu-sicr âs follows;
rAs a practical musician f have been convinced of

their (tfre Seashõre tests) efficacy. I should wish, however,
to add my belief that such Èesting is only of value lvhen under-
taken by thoroughly trained psychologists under condltj-ons
where control of experi.mentatj-on is absolute. The undertaking
of such a testing program by inexperienced and untrained persons
could only be a calamity. I

t
H. M. Stanton, Measurement of Musical Talgnt.

Studies in the Psychology of Music, VoI" ff. Iowa: University
of fowa, L935. As found in Grace Van Dyke Morer g.p:--gi!.¡ po 200.

It

F. li. Brennan, The Relationship between Mtusical
CapaqÍty and Perfg-rmeïrg-e: ' L927 "Grace Van-Dyke Morel g.&jÅ!., p. 2OO"

5
l,l. Schoen, ttÏh" Validity_of Tests of ivlusical Talent"rf

.iourpel p-¡[ Com"paratiúe Psvcho]-osv, IIf (April , +223) ' 101-L2t'
" r Po 200'

Av
Ruth Crewdson Larson, 9.Ê:*j!!.r pn 26.
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Some difficuliy has been experienced in determining

the valj.dity of the Seashore tests. BrennanT published some

validity coefficients using as a criterÍon the ranking of
expert judges on the basis of rnusical performaÍLcêe These

correlations were 1ow, ranging from .IJ t,o .47 for the six
tests used,, with four of them falling bel-ow .30. BrownS, using

rank by rnusic instructor on ttnatural talentrr, reports even

lolver correlations o He secured- coefficients of validity vary-

ing from .ll to ,17 wíth the exception of the test of tonal

meinory, which was .41-. The coefficient of validity for ihe

average of the tests was "35, i{cGinnis9, using a simila-r

criterion, found correspondingly low val-idity coefficients for

the tests when applied to pre-school chil-dren. I[cCarthto,

using three groups, reported coefficients of validity varying

from ,23 to .93" i{ingll , in some recent testing of 150 sturlents

obtained- the rankÍng for thirteen from the rnusic leeturêrse FIe

reported a validity coefficient of ,4 with the total of the

Dorothea
Talent rtt

Seashore
Yt I

rJÉ.V. JlÅ¿

p" 2O2"

7
F. ivi" Brennan, op. cito, pp" L9O-?b8. As found in

I{cCarthy, ttA Study of the Seashore ltieasures of l{usical-
Journal-óf Applied Psychol-osv, XfV, I,io. 5 093Oj, p' 438.
I
A. l¡f. Bro-wn, r[he Reliability and- Validity of bhe

Tests of ItÍusióal Talent, r? Jouina.l of App,l,i-e!i PEIghe,L-
(ocr. , t-gz8) , t+68-u76. 'rn . ,

9
E" FicGinnis, trseashore?s }{easures of l'.{u-sícal Abilityrrr

Anerrccn ¿ournaf of psvcno , XL (1928), 620-623. As found in
" 439"

10
Dorothea it{cCarthy¡ g-&.ji!.r p. l+5L.

11tl

Ho D, vuÍng, llTests of i,äusicat Ability
drenrtt lúlaster ts thesis, London, Eng" ; University
As found in Oscar Krisen Buros, The Fourth l'{ental-

in School ChiI-
of London, L936.
i'4ea-surenents

Içerbook. New Jersey: The Gryphon Press, L953" P. 2304
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seashore tests. He al-so pointed out the fact that validity
coeffieients in music are notoriously difficult to obtain. ft
should be borne in mind that the rel-iability of the tutorts
judgment 1s not high and that the group is so highly serected

that even this low figure can be taken as an indication thab

the tests have some value" litling urges that users of the tests
shourd place more emphasis on results from the total- series
rather than on those from single tests.

Studies of t{cCarthfz, B"o*rr13, and. Brenrr"rrl4

indicate such similar results as to the relatilve standing of
different tests in validity as measured in this vüay. Tt is
notable that the memory test yi-Èlds the highest correlations
with the criteria used in all three studi-es" Thus Ít seems

safe to say that whether or not these criteria are adequate

as measures of musical talent, they do give us something wÍth

which to compare the different tests one with another.

Regarding these tests, Stanton and floerttl5 go as

far as to sayt |tMeasurements such as Seashore It{easures of

Ivlusical Talent, scientifically devised and standardized, can

well be used as compass points in charting the all too little
known sea of human potentialities.rr

L2
Dorothea

L3
Andrew lü"

McCarthy, ]g!:_ji!.
Ll+

F. I{. Brennan, op. cit. As found i-n Dorothea
tlcCarthy, 10c " cit .

L5

Ivic0arthy¡ 9-k_ji!.r p" 452.

Brown, op" cit. As found in Dorothea

H" Mn Stanton and
l{easures of Children Repeated

!U. Koerth, Musical
after l{usical Trai

Ca acit
niver-

sity o
p, i+5 ,

9Sr I\Oo versity o wâ r L933.
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The Drake tests.- The second music test selected

and used in the study was the Drake i{usical Aptitude Tests by

Raleigh M. Drake. These tests which were copyrighted in L95l+

do not as yet possess the reputation of the old Seashore tests.

In years to come they will have the opportunity of proving

their worth.

The Drake tests measure two critÍcal aptitudes:

musical- memory and musical rhythm. They help to identify
genuine or inherent rnusical talento Drakel6, himself , says;

ttThese data indicate that the tests are measures of ttpurerl

aptitude, and not measures of achievement, intelligencer â8ê¡

or any other spurious factors that often influence scores on

so-called aptitude tests.f? Drake regards musical mernory and

rhythn as the two mosb important factors related to achieve-

ment in music " He believes that the success of the musÍcian

is dependent upon the degree to which he possesses these two

abil-ities.
The i{usical- Memory test consists of original two-

bar melodies which are played on the piano. The student has

to remember these melodies and then compare them to possible

changes with respect to time, key¡ or note. The two forrns of

the Musical i{emory test are approximately equal.

In the case of the Rhythm test, however, the two

forrns are not equivalent except in a general v'ray. Form A

for the DrakeRaleigh I{" Drake, Examiner lt¡lanqal--{ol--!h.e lJrake
ts. ChicaEo " Ilíi -Aptitude Tests. Chicago, Illinois:



_19_

measures rh¡r¡¡* in a simple form" A tempo is established

and then faded out. The subject conti-nues with the tempo until
he is told to stop. fn Form ts the student, is required to maÍn-

tain a consistenb beat in spite of a seeond distracting tempo.

Thus Form B is much more difficult than Form A.

To date, most tests of musical rhythn have assumed

that the perception of difference and sameness between tin¡o

serj.es of beats i-s an adequate measure of rhythm" Drake feels
that such a task can be performed almost as well by the

unrhybhrnical as by the rhythmical person. Drakets RhyLhm test
has been constructed on the principle that the performer must

not only feel rhythm strongly but that he must also be able to

maintain a set tempo despite distractions"

These measures are reeorded on one long playing

microgroove phonograph record" This one record includes fhe

test i-tems for the two Drake tests and all- practice exereises.

The tests can be easily adrninisÈered in two forty-minute

sessions" Complete directions for administering, scoring,

and interpreting test results are availab1e. Quick scoring

pads are availabLe for bhe test" Thert, too, practice excer-

cises are given and these may be replayed as often as neces-

sary"

Drake reports reliabilities , "56 Eo "93, for his

tests, He further reports validity coefficients which range

from "3! to ,9L, with a majority attaining a val-ue greater

than,"58.
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Measurement of Intellieence

'r'he Domj-nion Tests, Group Tests of Learning

Capacity and the Chicago Tests of Primary Mental Abilities
were selected for this investigation. These two intelligence
tests are two different types"

The Domj-nion tegÞs.- The Dominion Tests were used

for two reasons, First, this test is of the old t¡rpe and the

measurement of general intelligence can be obtained in the

form of an fQ. Second, the Dominion Tests u¡ere used because

these were the intelligence tests that the Winnipeg School

Board was administering to aLl the Grade Seven students in
the city of trtlinnip€g.

The advanced forms of the Dominion tests are of the

omnibus, self-administering type. Total testing requires

approximately forty-five minutes. The manual includes complete

directions for adninistering and scoring the tests.

Reliability coefficients, obtained by the equivalenb-

form method, are usually reported by both grade and levels,
The reliability coefficient for the Intermediate form, "95,
is based on 1000 students in one grade" The probable errors

of scores were very consístent, ranging from 2.J to 3,O.

The standard deviation of scores ranged from 9"36 to 13.38.

The Chicago tests,- The second intelligence test

used in the study was the Chicago Tests of Primary ivlental

Abilities by L. L. Thurstone and Thelma Gwj.nn Thurstone" ft
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was selected for use because a factorial test of íntelligence

was required and because the only published tests of this t¡rpe

are the Thurstone Tests of Primary lviental Abilities. The

battery of tests represent six primary mental abilities, namely,

Number N, Verbal i{eaning V, Space S, l'Jord Fluency W, Reasoning

R, and Rote Memory lt{. They enable the tester to tabulate six

linearly independent scores instead of a single measure, such

as the intellígence quoti.ent,

The tests are arranged in one booklet of 2d pages.

The battery &9{3,edition) can be adnrinistered in a total of

two hours of testing time" This time may be spaced according

to Lhe demands of the school- schedule" The tests have been

arranged so that hand scoring can be quickly and easily

accomplished"

Although Thurstoners experimental tests Ìiùere pub-

lished in 1938 and the definite battery only in 194Ir scores

of studies regarding their reliability and validity have

appeared. Traxl-erL7 ascertained that the reliabitities of the

original Primary ¡ulental Abilities Tests were high, judging by

both the retest and split half techniques. The reliabilities

for the tests quoted in the Thurstone Manual range from .63 to

"98" Using one hundred and four male high school students as

subjects, a study ol'1. reliabitity of the tests was conducted

L7'4. E. Traxler, StabilitY of Scq@
tal Abifities Tests' Sch.
ffisuperr g-PÆ"r p. L35.
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under the direction of Anastasil8. For some of these tests,

the reliabilities obtained hrere considerably l-ower than those

reported in the manual The Space reliability dropped from

.96 Eo .75 and that of the l'üord Fluency test from "90 to "72.
The Reasoning and Number tests shov¡ed a smaller amount of

decrease in the reliabilities, and the Verbal l'{eaning test

shou¡ed virtually no changer .90 to "92.
The manual shows validity coefficients which range

from "14 to "97, In a footnote, Anastasi gÍves an excellent

reason for disagreeing with these validj-ti-es " The reason

follows:
A table of factorial validities is in-

cluded in the manual for the single-booklet edition,
but the values in this Nabl-e are identical to those
given for the separate-booklet edition. ft is
therefore apparent that these validities were not
recomputed and are inapplicable to the shorter
sino:Ie-booklet edition.rY

Measurement of l{athematÍcs

The Iowa tests.- The mathematics test selected for

Lrse in the study is the Iowa Every-Pupil Tests of Basic Skills,

Test D: Advanced Basic Arithmetic SkilLs, Forrn O by H" F.

SpitzêTo The test consists of th.ree parts, involving the

arithmetic skills of Vocabulary and Fundamental Knowledge,

Fundamental Operations, and Probl-ems" The items in Part f,

Anne
The l4acmil-lan Co.

rg
fd.,

Anastasi, Psychqloåj-cal Testing'
, L95l+. PP. 366-367.

a/¿\

3-OaOn ¡ p" JO0 o

iilew York:
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intended to test vocationar- and fundarnental knowredge, are
well serected. Part rr measures computationar skil-ls in the
four fundamental processes as applied to whole nunbers,
fractions, percentage, and decimal-s. The examples in this
secnion seem to agree with curyent practice for grades five to
nine. ParË IfI of the test deals with the direct solution of
problems. A speciar effort has been made to make these
problems relate to common experiences of chÍl_dren and to
cornmon social_ applications.

The test as a whol-e calls for sixty-eight minutes
of working time and may be ad.ministered in a singre testing
period of eighty minutes or in two. period,s of forty-five and

thlrty minutes respectivery" The pup1ls use an answer sheet

for this test. The answer sheet, which is the first page of
the test bookl-et, includes a place for raw scores and grade

equivarents for the three parts separately and for the tests
as a whole. A1l- conversion tables are relegated to the Manual-,

Although the manual tacks the customary data on reliability
and validity of the tests, it is otherwise complete and_ help-
ful-. simple, clear directions are given for adniinistering
and scorÍng the tests. Age norms based upon grade equÍvalents
are provided. Percentil-e tables for grade equ.ivarents are

also provided for each grade. The last few pages of the

manual contain a valuable discussion on lhe interpretation of
test resul-ts r âs well- as suggestions for both initial and

remediar teaching' With regard to the rowa Basic Arithmetlc



-21+-

skills tests, Brownell2O makes the following statement:
rfrhere is probabry no better battery of arithmetic tests on

the market o 
Ît

Review of the Literature

Foregoing portions of this chapter have outrined
the various tests used in this study. The remainder of the
chapter will- be devoted to, first, a brief review of some of
the studies concerning the relationships of aptitude in art
and intel]Ígence and second, studies of rel-ationships invor-
ving music.

Investigati-ons in ert.- Since both music and art
are regarded as special abilities, it seems worthwhil-e to
consider what rel-atj-onship exists, if any does, between

intelligeRce and art ability. One investigator, Heather

Dewar makes the folJ.owing statement: ll0oefficients of
correlation between art ability and intelligence vary some-

what but seldom have exceeded ,l+O, the majority being rnuch

lower.ttzf Then, I[onroe states that, the following fact seems

to be fairly well establ-ished: tra low positive corcelation

lti" A. Brownell-, Tests and Reviews" As found in
Oscar Krisen Buros, The Third [i9a!q_1 }.{qagllr€Aerrts !çerboqk.
New Brunswick: Ru'Lg

2L
H. Dewar, ttA Comparison of Tests of Artistic

Appreciation, r? Britigb_ Jqqr4e1 of Educational Psychofogy,vïïr (Feb., Í93 e,
op" cit., po 58"

20
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is found between inõelligence test scores and scores earned

on so-carLed art apprecia-tion tests.tt22 rn the excerlent
study conducted by Tiebout and l"ieÍer23 on the relationship
between artistic ability and- intelligence we find. that the

results of different investigatÍons are simil-ar to the results
reported in the investiga.tions dealing lvith music ability and,

intelligence. Tv,¡o types of findings are reported" ft is
pointed out that the studies of .A,yerz4, Etderton25r and

Fischl-ovitz26 have shown ]ow, positive correl-ations" Then,

on the other hand., the investigations of rerrnan?T , Kersch-

ensteine r2S, and Kik29 indicate that general intelligence
is functíoning in a.rii-stic performance and, to such an extent,
that those showing marked accornplishrnent in art are invari-
ably of high intelligêncês

22
ïüa1ter S.

23
C. Tiebout

Genera.l- IntelliEence.

i''{onroe , el:. cit . , p. 6l 
"

and l,l, C. iileier, Artistic Ability and
Princeton: Psyó¡r

2l+
Fo C, 4ye"r .

i.n C. Tiebout and N. C. I,Iefer@
AF/^Ht

.A,s found

E. E1derton, 0n the association of drawing with
titudes in school children. fn C. Tiebout and N,e;
OC " Cit.

A. Fischlovitz"
ties invol-ved in _drCwi¡g. '

L. 1,1. Terman and B. S, Burks¡ The gifted child"
As found in ü. Tiebout and I\i. t. I'{eier, loc- cii,

inductive

f . G" l(erchensteiner. Ði-e Entlyickel-uns der
_zÉi_çh49ri_qçþ_e+_-ÞSgaÞung. fn TieÉo 

"

-

r-Y
C" Kik, Die übernormal- Zeichbegabung bei Kindern.

As found in C, Tiebout and N. C" Ivleier, loc. cit"

other a

An studv of the abili-
el_er ¡ Ioc " el-l 

"
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fn his investigations of gifted chil-dren Ter*an3o

attenpted to locaüe chÍIcÌren of only average or moderately

superior fQ l^¡ho were outstanding in certain special

abilities, including art. 0n1y twenty-six children who

showed unusual promise vrere íound in a school population of

a quarter-mill-ion. There were fifteen chil-d.ren showing art
ability. A fol-low-up of these subjects showed that the early

promise was not fulfilled in a single case" Terman, therefore,

concluded that ltwithout superior general intelligence, special

ability in rnusic and arÈ inevitably falls short of really
great achievemerrt " All the young musicians and artists of

genuine accomplishment vshom the writer has studied, tthe adds

Ithave had without exception, high intelligence quotlents.r3l

Kerschensteiner3z and Kik33, who report findings

simil-ar to those of Terman, seem to have located children

demonstrating definite creative, rather than copyist, ability
in art. According to Tiebout and lvleier3h, their conclusi-on,

that great talent for graphical expressi-on i.s regularly

connected w:ith good intellectual endowment, is questi-onabl-e"

fntellectual endowment in their study was based so1ely on the

^^Jv

Vol. f. As
po 111"

3r

32

??
J-/

3l+

p c L:.,2-L23 "

L" I'il. Terman, €t 41,, Genetic studies of genius.
found in C. Ti-ebout and N. C. Fleierr g.P:-ji!. ¡

I!:r_ÅþiÊ. , pp . 1l -II2 ,
I. G" Kerschensteiner, g-p:_jÅ!., pc LLz,

C. Kik, 9.p:_ji!., p. LLZ"

Carolyn Tiebout and. Ì{orman C. lvieierr 9.P:-ii!.r
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childts status in general school work. Tiebout and Þieier

question also the degree of artistic ability of the children
selected by Terman for the special ability group.

fn the study conducted by Tiebout and l[eier, the

findings were based on measu.reruents with a standardized test
of a large number of subjects selected for their artistic
superiority in creative, rather than copyist, activities"
fn the normal group it was found that artistic ability is
only somewhat related to general intelligence as measured by

established tests. ltrhil-e in the case of the sel-ected groups

it was found that there is a tendency for artistically super-

ior subjecös at the junior and senior high school- Ievel to be

somewhat superior in intelÌigenee, although not to the degree

suggested by Terman. Thj-s same tendency is apparent in the

aÉult artist group although more rnarkedly than in the case of

high school sub jects. The study of Tiebout and l4ei-er also

shows, however, that the artistically superior need not

necessarily be inteil-ectually superior.

In an attempt to discover whether certain types

of tests included in the di-fferent intelligence tests were

more highly related to artistic abiliLy than others, analyses

were made of each, treati-ng scores on the component tests or

items separately" Ïn this anal-ysis it was discovered that the

majority of items presenting difficulty for the artists involve

mathernatical abiliiies. It was al-so found that the smallest

number of errors of the niore difficult items were made on
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items of verbal and reasoning abil-ities,

Tiebout and Meier staf e: rrrests of special aptitudes,
such as those recently developed by Thurstone, would have been

more valuable for anal-ytical purposes, but these are devised

for the college level and are also quite time-consuming in
their administration .,3 5

fn considering the results of the investigations
in art, it is evident that artistic ability is only sorner,.¡hat

rel-ated to general intelligence as measured by established

tests and also that marked sitccess in art is dependent to a

certain extent on intellectual capacity.

fnl¡estigations i¡_music.- A large number of studies

have developed in various aspects óf investlgation i-n music"

fncl-uded in these investigations are such studies as racial
characteristies in music, the inheritance of rnusical talent,
the 6ffects of musical training on test scores, prediction of

success in rausic, surveys of musical- talent , the reLatÍonship

between musical and mathernatical talent, and the relationship
between musical capacity and intelligenceo

1. Racial characteristics.- Peterson and LaniurS6

conducted an investigation concerning the

musical abil-ities of -l"ihites and Negroes,

ivleasures of j,ïusical Talent were used t¡¡ith

comparative

The six Seashore

about 37 5 VIhj-Le

35
-t{,r,r_-!-þ¿-è., p. 119.

36-
J. Peterson and L. H. Lanj-er, Studies in the

comparative abilities of whites and neEro€s o As found i.n R.
ildren in RhYthm

and Cónsonancertt Journal of Applied Psychology, XV {L93L), po 55.
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students from the ivliddle State Teachers College at iviurfrees-

boro, and v¡ith about 2p0 Negro students of the agricultural
and fndustrial Norma1 College in Nashvil-le. The results tend

ùo show a superiority of l¡trite adulb over Negro adults in all
phases of musícal- ability except rhybhm,

Streep3T made a coglparative study with 1300 tt'l:ite

and Negro children using the Seashore rhythm and consonance

tests. The results v,¡ould seem to indicate a very slight but,

nevertheless, consistent superi-ority of Itlegro children over

hhite children in regard to the two phases of musical abilit¡r
tested. Correlations were also computed on intelligêl1c€"

Garth and. Candor38 employed the Seashore pitch and

rhythm tests in a study of l,Iexican aird ltlhite children. The

stud.y indicated that the iuiexican chil-dren were inferlor to the

i¡lhite children in pitch, and that they lvere superior to the

Tfhite children in rhythm" Doubt r¡ias expressed, however, about

the fairness of the rneasures to the I'{exican children.

Johnson39 made a stud.y using five of the Seashore

üieasures of Musical Talent on 3300 American Negroes in fifth

and. eighth grades and adult groups and found that small

differences existed between the Negroes and V'Jhites" However,

Rosalind Streepr op. cit", Pc 67.
- T. R. Garth and, E. Candor, rt}'Iusical Talent o{-i{eTl:

cansrtt Amefican iournal of Psycholosy, XlfX (L937), pp. 298'3OL"
- C. B. Johnson, ttA Study of the lvlusical Talent of

the American itlegrortr Univ. of N. C, Thesis, L927. As found in
Rutþ Crewdson Lãrsón, gp,.:.i.!.., Pn 6"
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he did notice a trend toward Negro superiority in the sense of

rhythm.

Gra.y and Bingham4O found. I¡',Ihite children superior to

both i,{ulattoes or iilegroes, and the i{ulattoes superior to the

lJegroes, The scores on the consonance test favored the

Negroes "

Peacock4l mad.e a comparabive study on tlhite and

Negroes, He concluded that in musical talent as neasured by

the seashore tests the !^,lhites surpass Negroes'

Lenoir42 in an investigation r,vith about 200 White

and. 2oo colored children from the fifth grade concluded from

a study of the difference of the means that the colored

children are superior to the il"l:ite children in both rhythm

and iime'
Sanderson43 using the pitch, menory, and intensity

tests of the Seashore battery and' the Kwalwasser-Dykema baitery

on approximately one hundred. grade eight children of five

C. T. Gray and C" ì¡f . Bil8ham, tt4 Comparisg"--9|
; ;i ñ;i";1-abilitv.of-colóre$ 3nd wirife,Pt1ll+'Certain Ë'hases oI musLcar aur.LruJ \r¿ '"-:1_:ï^iï:_-"--i;- r---=-

schoot pup+Isl""ioüiããi--ãr nouõatio.tar puvcrtoloev, lx (,L929),
school pup+r
Þþ.5OL-5O6.

&1
lT. Peacock, "A comparatio". study 9f .*,""*9?l -!i}"iliin v¡h*es and'";g;;;;--ånd :-i" äorrelation vuith intellÍgeïrcerÌf

Às found i-n Ru-ãfr-brewdson Larsonr 9.PÆ", p" 6"
4z

Z. D. Lenoir, ttlvÏeasurernent of racial differences
in certain *"r.tãi and edúcaiional'abiliti"?ltt Universj-ty of
r;;-Th;iiu, igàr. rn R. c. Larson, 9-P:-iÉ'r po b'

43
H. E. Sanderson, ttDífference in l"{usical AbilitI in

of Different Ñãiioåtr and Racial Origins'll T" t*; T'
;M";l;;tr Reviev'r of Educational- Research, vol' lv

p. 502"

Children
ltilhitley,
(L93t+) ,
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different na.tional orígins found Jewish children scoring

highest, German next, Italians generally third, and the Polish

and Negro lower. The only exceptÍon discovered was that the

Negroes excelled in rhyLhmic discrimination.

ir{errifield44, using 340 sub jects at the junior high

school level, found no reliabl-e superiority for the Negroes on

any test of bhe l{wal-wasser-Dykema battery. I{owever, the non-

Jewish lühite subjects ranked higher than the Jewish groups.

Drakel+5 reported three separate studies in the

manual concerning thís relationship" The first study compared

the Drake ftIusical- Uiemory scores of Negro and l'ihite high school

students in the United States. The data i-ndicate no statis-

tically significant differenc€s. In the second study, Indian,

Negro, and l'ül:ite groups were compared with t,he Drake Rhythm

scores" The data i-ndicate no significant differencesu In the

thírd study, Seward46 compared the Drake i{usical Ïviemory scores

of Sewish and non-Jewish students. fn this study also¡ tro

signifÍcant differences were found"

Several studies have compared Negro and Ïúhite

children as to musical ability on the Seashore, I{walwasser-

Dykema, and Drake tests" The findíngs at the elementary and

t+b
N. L. Merrifidd, Racial Differelrçes-in iiÏgsical *

Äptitude. Sehool of Education Series, Aio. 10. !,vanston, III':
te-fersity, L933. As found in l''1. T. \tihitleyr 9.P.:-j&'r
p' 502"

t+5.- 
Raleigh lvl" Drake r 9p,-3.i!.. r p. 20 "

46
Keith Seward, ItJewish l'lusicality.a*t 4Î9rica, rr 

^Journal o.f Spplie9 Psychót?ev, xvfl^ í933), 675-7t2. As found
in Raleigh ivl. lJrake, 9-&.j4.¡ p" áuo
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junior high school- Ievels generally favor the assertion that
the Negroes are superior in rhythm and consonance.

2. Inheritanee of musical talent.- Stanton4T

made a study of six of the foremost rnusical famÍIies in
America in which eighty five members were examj-ned. Four of

the Seashore i{easures of }'{usicaL Talent i^rere used and it was

concluded that there was a tendency for the inherj-tance of

rnusical talent.

3" The effects of musi-eal braining on test scoq-eq"-

Stanton and Koerth4S found negtigible change on scores made j-n

the Seashore lr4easures of Musical Talent after three years of

intensi-ve training of adults from the Eastman School of l,{usic.

Stanton and. Ko erdn[g in a study of retest scores of children

on the Seashore Measures of Musical Talent, after three to

nine years of musical training in the Eastman School of Musíc

found negligible change.

Graff5O in a stud.y v¡ith fifth grad.e, eighth grad-e,

and adult groups found that rhythmic discrirninatlon as

cq]-capacities " Psychol. Rev. I'[on 
" PP. ( l-owa

W As found in R. C, Larson, 9.p:_ji!'¡ pp. 5-4-6:

i{easures niver-
1933.sity of !'Ja Studies, l\o " niversi-ty of Iowe,

PP.5-45.
5oL. H. DeGraff,
.A,s found in R, C"

4B
H. I{. Stanton and W. Koerth, Itfusical Capacity

Irfeasures of Adults Repeated after Ir{usic'E@sity
, L930" PP' 3-18'of Iowa Studir

1?Norms of the Sensitiveness to
Larsonr ryþ. r p" 8.Rhythm" rr
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measured by bhe Seashore riiythmic test is not much affected

by training.
I(Iauer5l made a study to determj-ne whether rhythmic

training tended to itnprove rhythmic d-iscrimination in the

intermediate grades. No significant rel-ationship was found

between trainine and discrimination.

l+. Predictio4 of_ ÞuççeÞEj4 mq.s-i--c. - I{c0arthy52,

vrrorking with five of the Seashore tests, showed high rel-ia-

bility for pltch and memory on retest and low validity for
intensJ-ty. She concluded that the tests are of greater value

to predict failure musically than success.

Stanton5S conducbed in LgZL-3L at the Eastman School

of i[usic a most elaborate stud.y of the predictj-on of "rr.""""
in music. A combination of the Seashore tests and a group

intelligence test provided the basis for classifying the

students. The predictive val-ue of the Seashore tests probably

cannot be determined from data in this study but the experi-

ment shows that the l'[easures approach the idea]- of being

measurements of musical- capacÍties. Ïn this Same experiment

it was also found that the amount and qualíty of training had

- N. J. Klauer, ItThe Effects of Training in Rhythm
Upon Rhythmic lliscriminaúion in the fntermediate Gradesrrr
Uiriversity of fowa Thesis , 1924. .A.s found in Ruth Crewdson
Larson, 9-&_jf!, , pP, 7 -8 "

52
Dorothea ivicCarthy, 9-P-:-iÉ.r p. l+54.

53' HazeL llartha Stanton, ivieasUrement of lt{usical. -university of Iowa studies, studies 1n the .Psychology
VoL. II, Iowa; Universitjr of fowa, L935. pp" J-1¿11"

TaIenL,
=.ol' j.viusa c ,



-34-

litt1e or no effect on retest scores of adults in the Seashore

tests.
iitiosher54 trled to determine the relati-onship between

sight singing and sensory capacity i.n a study, Correlaiions

r¡iere computed between the scores of the Seashore Measures and

the Mosher sight-singing achievement scores. He sbated that

the data show that measures of native capacity do not predict

success in singing but that the recognition of the l-imÍt of

capacity for individuals might aid in deflning the possible

ultimate achieve¡nent in sight singing.

In the Encyclopedia of Educational Research, Hend-

rickson and Stratemeyer55 state¡ TtTo date little has been

done, however, to investigate the prognostic power of the

revised Seashore tests, the Drake tests¡ or various other

tests reported in literaturenlr
-/

5. Surveys of musical tale4t.- Windhorst)o,

using about !.oo sixth grade children, made a study of the

sixth grade attainntents as stated in the Standard Course of

study. Five of the seashore tests were used. The groups

ment of siEht singing' Teachers Uollege, Uolumbl-a Unl-vo Uon'
Bureau of Publícations, As found in

Ruth Crewdson Larsonr 9.fu-Ê!. ¡ pp. L4'L5 
"

55--G. 
Hendrickson and C. G. StratemeYerr l'fu-¿j-c

Education" As found in VrlãIter S. l''icnroe, op. cit.676b.

-16

' E' L. lilindhorst, tlÄ Study of sixth grade attai-n-
ments stated in the standarð. course of study adopted by the
lfusic Supervisors \lational Conference in^1921rtt University
of fowa thesis, L925. As found in Ruth Crewdson Larson, 9-e.
gibt P' 7"



_35_

studied faiLed to come up to the standards expected. It was

concluded, therefore, that standards of attalnment should be

related to measures of capacity.

6. The relation between rnusical and rnathematical

Haecker and Ziehen57 in a study with 227 musicaltalent . -
and 72 absol-utely unmusical females, found that only in 2/, of

cases of males was a pronollnced musj-cal- aptitude linked w-ith

a disËinct mathematical talenb, while L3% of the unmusical

males showed mathematical ability" Very fev¡ women shov¡ed

mathematical talent. fn connection with this study Ré,vêsz

states: rlAccording to this there would actually appear to be

a negative rel-ati-onship between rnusicality and mathematical
Fê-

aptitud.e. tt2ö

Pannenbor{s59 study verified the flndings of
Haecker and- Ziehen. He found that only L5"4% of 52 subjects

of pronounced musical talent showed mathematical aptltude.

Of 37L subjects of average musical talent, I2.3% showed

mathernatical talent.
Révés260 considered the relationship between musi-

57

Entwicklun
tr

de
Haecker and Th. Ziehen,

schen BeEabun
Zur Vererbung and

, L922" As found in G.
EVêS Z , Ero ction to the

ma rress,

G. R6vész, loc. cit.

i'îusic, hlorman:
University g

Ãq
)v

59H. J. Pannenbotpg and -uri. A. Pannenborg, ItDie
Psychologie der Musikerorr Zeitschrift fúr Psychologie, LXXIII,
L9I5, Aã found in G. Révész, Ig!-c-i¿!'

60
G, R6,v6sz, g.p:-!i!, ¡ p. 163 .
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cal- and mathematical talent j.n two ways. First, he conducted

an investigation to discover what relation pronounced musical

talent bears to the rnathematical talent; and second, he conducted

a study to discover what relation pronounced rnathernatical talent
bears to rnusical- talent. fn the first investigation Révész

considered the question with professi-onal musicians " His find-
ings agreed with the reports of Haecker and Ziehen and Pannen-

borg, only the percentage of musicians with mathematical-

aptitude was still lorn¡er. Révász found rrmathenratical aptitude

or interest in mathematÍcs, in only g/" of the musicians "u6I
fn the second study Révész attempted to determine

the relationship between pronounced niathernatical talent and

musical talent. Questionnaires were sent to a large number

of Dutch mathematicians, physicists, physicj.ans, and writers'

The result was striking. A higher percentage of musically

talented persons ïüas found in the other three professional

groups than among the mathematieians. Révész concl-udes that

he has exploded the prevailing theory that mathematicj-ans are

ordinarily more musical- than other groups of intellectuals '
7 " The relationship betv¡een musical- capacitv and

j-ntelligence.- Studies concerned with this relationship have

alread¡r been under discussion i-n ehapter f .

The foregoing review of the literature has presented

the points of view of several v¿riters" These studies have

provided a setting for this thesis as wel-I as indications for

fd", ibid.
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the direction of the research. The following chapters

consti.tute a record of the designr procedure, results, and

corrclusions for a local investigation of the rel-ationships

between musical- aptitude as compared with intelligence and

achievement in mathematics"



CHÀPTER TTT

THE EXPERTIJ|¡JNT

Genelar- pr-an.- The experiment l,¡as conducted in the
Andrew lr'rynarski ¿unior High schoor- in the city of winnipegr
Ivla-nitoba, during the latter part of the schoor year, Lg55-56"
Ál-1 subjects urere enrolr-ed i.n Grad.e seven. The group of zo5
students who uiere tested conslsted of one hundred girrs ancl
one hundred and five boys. As wir-r be noted there are an
approximatery equal number of boys and. girJ-s in the grad.e,

The testing was done, for the rnost part, during
the regurar music periods. The tests hrere administered at
approximately the same time so that the constant i_nNerval in
age and school development woul_d be kept.

The objective measuremenLs which have been applied
fo a practical school- situation are the five Seashore measures !

namely, pÍtch, ÍntensitSr, consonance, memory, and rhythm; the
two Drake Tests, rhythm and mernory; the chicago Tests of
Primary Mental Abilities; the Dominion Tests; and the rowa
Tests of Basic Arith¡retic slcills. These tests have been
discussed in the previous chapter.

Testing roqms,- The sarire rooms ,!.Íere used for test-
ing all individuar-s, Test rooms located at the far end_ of the
T shaped building, 't,rrere free from disturbing school and street
noises" Thi-s freedom of the test room from disturbing sounds

is essential when giving measurenents which involve the thres-
-38-
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hold of hearing. Light, ventilation, and tempera.ture were

favorable for efficient working conditions. Adequate equip-

ment was provid-ed by indivldual desks for Nhe testees, bl-ack-

board, table for supplies, piano, phonograph, and clock'

supplieç_for test program.- Test supplies included

the Seashore lvieasures and the Drake Tests recorded on phono-

graph records, test booklets for the chicago, Dominion, and

fowa Tests, record-ing blanks for the music tests, manuals of

instructions for each of the tests, and a supply of pencils'

Test procedure"- I[aterials v\¡ere disl,ributed as soon

as all pupils v\iere seated, Directj-ons for the test were

definite but brief. Practice examples were given in the musj-c

tests, Beside the praCtice exercj-Ses on the records the exam-

iner often made use of the piano to help the students under-

stand the directions " Individual assistance was given whenever

necessary. idhen the test proceeded the room was perfectly

quiet, and the examiner remained at the fronb of the room rnost

of the time. Ïfhen once the rnusic test was in progress no

further d.irections were necessary. Test papers vüere collected

immediately at the completion of the test"

vihen the Chicago Tests of Primary Ivlental Abilitiest

the Dominion Tests, and the lowa TesLs of Basic Arithrnetic skills

Were administered, the examiner closely followed the directions

in the manual and carefully timed. each section. The total

testing tj-me took 385 minutes or about six and one half hours'

The music test forms and. bhe intetligence and
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rûathematics tests, as submitteci tc the pupils, are herewith

attached in Appendixes A, B, and C.

Át the cl-ose of the testing program the author

marked the test papers. Results obtained through the use of
these measures of musÍcal- capacity, intelligence, and achieve-

nrent in rnathematÍcs v,rere compiled in tabular form for all
subjects used in the study. The raw scores obtained by the

boys on all tests are fouhd in Table If and the raw scores

obtained by the girls are found in Table fTl " These tables

appear in the Appendix, pages 75 and 78.

fn order to establ-ish the absence of sex bias in
the rel-ationships found, it v,¡il-l be necessary to show that no

sex difference exists in music aptitudes, mental capa-cities,

and mathematica-l achievements measured bv these tests"

Treatment of data.- The results frorn the testing

were used in tlvo ways:

l. The author ran a r?trr testl fo" significance of

differences between the means of boys and girls.

2o The results of the music tests were correlated

with the scores on intelligence and mathematics tests.

Selection of students for the t-test.- From the

group of 2O5 students tested a random sample consistj-ng of

thirty-three girls and thirty-five boys was drawn. The

Pahaer 0. Johnson, 9tatistical Mgthods in Research.
New York: Prentice-Hal-l-, L949. p" 74"
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names of al-l students rvere written on separate card.s. The cards

of the boys brere kept separatê fro¡rr those of ihe gir]s. Each

pack was thoroughly shuffled so that they might not be in alpl:a-

betical or any other order. Then, a seriar number was assigned

to each card starting with 000 to I00 for the girls and from

000 to 101 for the boys.

Using a tabl-ez of random numbers which consisted of

75 Lines and 2J col-urnns of ten figure nunbers, thirty-three
girls v;ere sel-ected. The first three digits of each entry

were used. The author began r,v-ith col-umn one, line six, and

read dolvn. I\umbers were passed if i,hey were greater than one

hundred or if already chosen,

Thirty-five boys \,vere selected in the same mannere

However, the reading of the numbers began with column ren,

l-ine one n

These selected names of boys and girls were listed
on separate sheets. Then, the marks for each student urere

enfered on these sheets for each of the following tests;

Dominion Tests, total IQr Drake I'temory, Drake Rhythm, Seashore

Memory, Seashore Time, Seashore Intensity, Seashore Pitch,

Seashore Consonance, Chicago Reasoning, Chica-go l:lernory, and

fowa l.'iathernatics 
"

Tables IV and V in Appendix I,l contain the raw scores

of the various tests for the boys and girls selectecl for the

/,
'¡/ilfred Jo Dixon a-nd Frank

to Statistical Analysis. New York:
fnc, , I95L" pp, 290-291+"

?
#;*'-''" _--.Y' -.rñ* -

J. it{assey,
McGraw-Hill-

troduction
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random sel_ection

used is:

-l+2-

the author ran

R:

Using the marks obtained bv
+L^ + +^-! ñr ?ur.jE r/-ue¡ju o rne I'OfnUIA-

The t-teÞt formula.-

f

ñË +L (1 jî
I\T . I\T¡!a t .1.\l 

^J-¿

n

mea.n of the boys

mean of the girls
number of boys

nunber of girls
( N, + N^) 2¿¿'

NtNz

tr

-

I{.
J

I'i
/,

n

carefur scrutiny of the clata srrowed few marked
tendencies that could be ascribed to sex differencesr so it
seemed feasible to present the group as a whole regard.ress
of the sex facror,

Sel-e ions._ The
neict sfep in the experiment was to take all the cards contain_
ing the names of ihe stucl.ents and to shuffle them thoroughly
so that the boys and girrs vrourd be ririxed. Then, a serial
number startÍng with 0oo to 2oJ was assigned to each card,

Palmer 0" Johnson, op. cit., p. 7b"
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Table ?34 of random numbers which consj-sts of 60 lines and

Ll+ columns of five figure nurnbers was used for the selection

of a random sample. The last three digits of each entry were

used. The selecti-on hias made by reading down, beginning with

column three, line el-even. Itlutrlbers were passed by if they

were greater than 2O5 or if repeated and alread.y chos€n"

Thirty-flve students v,iere drawn.

These names were l-isted and the marks on all- tests

were recorded for each student. The raw scores of the

students chosen for the correl-ations between rnusic and

intetligence and mathematics are reproduced in Appendix F.

.- The raw

scores were used to calculate the coefficients of correlation"

The forrnula5 for the caiculation of the coefficient of corre-

lation from ungrouped data used in the study is:

N ¿ xy éx) (zy)
T'E

tl fi'rrxz (zx)¿) fnav¿ (LY).J

A calculating machine was used to compute the different corre-

4
Hel-en lvi. l'üalker and Joseph Lqt, Statistical fnference.

New York: Henry Holt, L953. pp " l+84'l+85"
5- C. H. Richardson, An -Introductign to Stalistical.

Analysift, Enlarged Edition. Nelv York: Harcourf , .Brace and
+-^^,eõmpany; L934. p. Ll+l+.
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fn all, fifty-three correlations were calcul-ated,

These correl-ations are as fol-lows:

1.
2.

4.
5"
11
lc

Yo
10"
l_1,
L2,
L3"
l-4.
IA

1/l-O.
L7"
1a\

20"
?L.
2?"
á)"
/4.
25.
)^
l( "28"
29.
)U"
<¡

32.
33.
34,
35"
JOn

1a)

39"
¡*v.
41"
4á.
43"
I't*t* 

"4).
l+6 

"
47.r.*
4Õ"

Seashore lviemory and Chicago i{umber
Seashore Time and Chicago Ïilumber
Seashore Intensity and Chicago Number
Seashore Pitch and Chicaeo ltru.mber
Seashore Consonance and Õhicago l'l'umber
Seashore I'{emory and Chicago Verba} l"{eaning
Seasirore Time and Chicago Verbal- ii[earring
Seashore fntensity and Chicago Verbal l'{eaning
Seashore Pitch and Chicago Verbal Meaning
Seashore Consonance and Chicago Verbal lvleanÍng
Seashore ii{emory and Chicago Space
Seashore Time and Chicago Space
Seashore Intensity and Chicago Space
Seashore Pitch and Chicago Snace
Seashore Consonance an¿ õhicägo Space
Seashore l'{ernory and Chicago kbrd Fluency
Seashore Time and Chicago it'Jord Fluency
Seashore fntensity and Chicago llor,cl. Fluenc)'
Seashore PÍtch and Chicago 'uuord Fluency
Seashore Consona-nce and Chicago tr,brd Fluency
Seashore litemory and Chicago Reasoníng
Seashore Time and Chicago Reasonlng
Seashore Intensity and Chicago Reasoning
Seashore Pitch and Chicago Reasoning
Seashore Consonance and Chicago Reasoning
Seasirore }{emory and Chicago lvlemory
Seashore Time and Chicago ivlemory
Seashore fntensity a.nd Chicago lvfemory
Seashore Pitch and Chicago i{eniory
Seashore Consonance and Chicago l:"ier:iory
Drake ijlemor]¡ and Chicago I'üumber
Drake Rhythm and Chicago ltlurnber
Drake ivlemory and Chicago Verbal I'teaning
Drake Rhythm and Chicago Verbal Meaning
Drake t'"{emory and Chicago Space
Drake Rhythm and Chicago Space
Drake ivjerûory and Chicago Word Fluency
Drake Rhythm and Chicago '¡iord Fluency
Drake l{emory and ChÍcago Reasoning
Drake Rhythm and Chicago Reasoning
Drake l4emory and Chicago ioîemory
Drake Rhythm and Chicago l.'Iernory
Seashore l;iemorl and Dominion ïQ
Seashore Time and DominÍon fQ
Seashore fntensity and Dominion f[J
Seashore Pitch and Dominion fQ
Seashore Consonance ancl Dominion IQ
Drake I'{enrory and Domj-nion IQ
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49 " Drake Rhythm and ]lominion I8
50. Seashore Pitch and Iowa Arithmetic
5l-. Seashore Time and fowa Arithmetic
52 " Drake I'{emory and fowa Arithmetic
53. Drake Rhythm and Iov¡a Arithmetic

Correlations obtained vÍere bested for significance

by reference to Statistical- TabLes6" For purposes of this
thesis a correl-ation will be accepted as significanN at the

five percent or less than five percent level-" That is to

sâVr when the table indicates a significance level of five
percent the chances are only five in one hundred that the

observed correlation could have arisen by chance alone.

Further, a significance level of one percent indicates the

chances are only one in one hundred that the observed corre-

laiion has arisen by chance alone.

In the following chapters the results of the

experiment are presented together with the conclusions based

on these resul-ts"

5
Ronald A. Fisher and Frank R. Yates, S|atistical

Tables for Biol-oeical, Agrictiltural, and Medlcal Reçearch.
p. l+6.
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CHÁPT]IR ]V

PRESE],iTAT]Oi\l_ OF EVIDE\TCE

The experiment described in Chapter llf produced

sets of resul-bs: first, the results from the frttt test,,
second, the resul-ts from the correlations,

Sex differences.- To determine the d.ifference

between the sexes on the various tests, the ! test was run,
Differences in means of boys and girls on the Dominion rQ,

Drake i{emory, Drake Rhythm, Seashore Memory, Seashore Time,

Seashore Intensity, Seashore Pitch, Seashore Consonance,

chicago Reasoning, chicago l:iemory, and rowa llathematics were

tested. The results are presented in Table VII.
ft is readily seen from this table that the differ-

ence in means of the scores of the boys and girls for the

tests listed rvas not sigirificant" In Table Vff å lil. indicates
tr

the nurnber of boys and N* the number of girls in the sample

selected" Then, in the tab1e, B indicates the mean of the

boys and G indicates the mean of the girls. The statistie
ts is the result of the application of the formula given on

page 42 of thls thesis. P represents the probability that
such values of to as listed in the table could have arisen

by chance. Thus a P of "2 to ,3 in the Domj-nion IQ indicates

Ëhat there are from twenty to thirty chances out one hundred

that the observed value for to, L,I29, could have arisen from

chance faciors. In the case of Drake ljiemory the probability

is seventy to eighþy chances out of one hundred that the

-l+6'
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observed tor 0.31*1, arose by chance. The other values of P

are similarly interpreted. In order for to to be signiflcanb,

that is, to indicate a difference in means not arising from

chance factors the value of P should be 0.0I or less. Under

these circumstances al1 the values for to turned out to be

not significant, and the general conclusion musb be that there

is no sex difference in achievement on all the tests listed

in Table VII for the grotips used in this experiment 
"

Correlatio¡ts.- Detailed study of the fifty-three

correlabions in Tabl-e VIII below, yields soÍle interesting

i-nformation, Each factor of the Seashore lvTeasures, narnely,

ir'lemory, Tinie, Intensity, Pi-tch, and Consonance and the two

factors, Rhythm and lilemorlr of the Drake Test are correlated

with ea.ch of the factors of the Chicago Tests of Prímary

ì'{ental Abilities, namely, Number, Verbal l/ieaning, Space, I,t/ord

Fluency, Reasoningr aird Irlemory, with the total IQ of the

Dominion Tests, and with the total score of the fowa Tests of

Basic Àribhmetic Skills. The correlations were obtained

through the application of the formula given on page l+3 of

this thesis. Correlations rnarked wi.t,h a single asterisk are

significant at the f ive per cent level-, a.nd correlations

marked r,rith a double asierisk are significant ab the one per

cent 1evel.

For the Seashore battery, correlations were found

to be significantly greater than zero at the one per cent

level betr,veen: (a) Seashore ivlemory and ChÍcago Reasoningt



S
ea

sh
or

e 
lv

le
m

or
y

S
ea

sh
or

e 
T

im
e

S
ea

sh
or

e 
In

te
ns

ity

S
ea

sh
or

e 
P

itc
h

S
ea

sh
or

e 
C

on
so

na
nc

e

Ð
ra

ke
 R

hy
th

m

D
ra

ke
 M

em
or

y

T
A

B
LE

 V
IT

]

C
O

R
R

E
LA

T
]O

A
]S

 B
E

T
T

.tr
E

E
I'J

 
V

A
R

]O
U

S
 T

E
S

T
S

C
hi

ca
go

 C
hi

ca
go

N
um

be
r 

V
er

ba
l

-.
09

0

.3
18

' 
o 
/.ó

Y

- 
"0

90

-"
05

8

- 
"o

7g

"0
¿

+
2

tn

"3
35

 x

.v
¿

.v

.0
34

.lB
g

"o
39

-"
09

0

- 
"L

73

C
hi

ca
go

 C
hi

ca
go

S
pa

ce
 

W
or

d

si
gn

ifi
ca

nt
 a

t

æ
 s

ig
ni

fic
an

t

oL
)U

e 
4)

ó

.o
52

. 
¿

JO

-o
U

JÕ

-"
1_

öo

- 
. 

\./
Õ

U

!'l
ue

n

"L
h3

"L
20

- 
"o

32

'" 
éá

O

ø
 /,

ó)

* 
"O

l+
5

.L
7L

C
hi

ca
go

 C
hi

ca
go

R
ea

so
nÍ

ng
 i

\li
em

or
y

-4
 

¡
E

ne
 )

i'o
 Ie

V
eI

'
-.

¿
 -

at
 E

he
 L

7"
 le

ve
l.

"1
00

 x

r 
ad

"á
) 

|

"4
Y

)

-"
08

9

-"
41

1 
x 

æ

'e
áO

)

s 
.0

86 t 
xh

o¿
v)

-.
00

0

" 
01

6

,II
7

,0
72

.0
09

D
om

i-n
io

n 
fo

w
a

IQ
 

lrd
at

hs
 "

"L
6t

y 
-.

21
+

7

"o
47

 "
28

3

.0
r7

"L
A

7 
.4

19
 æ

 æ

"l-
20

- 
"r

73
 -

 "
26

L

- 
"1

11
 -

 .2
71

+

I \o I



-50-
and (b ) seashore Pitch and rowa lvlathematics. Thus a corre-
lation of "J00 for (a) and,419 for (b) means that the chances

are only one j-n one hundred that the observed correlations
have arisen by chance alone" Also for the seashore batteryr
significa-nce at the five per cent level was found between

Seashore I'lemory and Chicago Verbal l"leaning. The fi.gure was

.335 and the chances are only five i-n one hundred that the

correLation arose by chance alone. Three correlations, then,

were found to be significant. Thi-s may be consj-dered evidence

that music is somewhat rel-ated to intelliEence and rnathe-

matics.

For the Drake battery, a correl-ation lvas found to

slgnificantly greater than zero at the one per cent level
between Drake Rhythm and Chicago Reasoning (negatively) 

"

The figure was -.4I1 and the chances are only one in one

hundred that the correlation has arisen by chance alone.

Correl-ations with the Drake battery are all negative with the

exception of the correlations between Drake lviemory and Chicago

Number, between Drake i"[emory and Chicago Word Fluency, and

between Drake iviemory and thica.go lvlemory, which are positive

but non-significant " The concl-usion here is that there is
a slight relationship between musical memory and intelli-
gence o

The negative correlations with the Drake Rhythm

test might be due partly to the fact that in the Rhythm test

the score is the sum of the d.ifferences betl'¡een the exarnineels
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answer and the coruect answer. All differences are counted

as positive. The positive nuriber obtained in this manner is
used as the rav,i score for the test"

Chapter V consists of a summary of the entire
investigation, the conclusions reached, and some recommend-

ations for further study in the fiel-d of musi.c,



CHAPTER V

SUi-l,iÁRY, COI\iCLUSIOIüS, Ai'üD REÛOi$'iENDATIOIIS

General Summarv

The problem.- The purpose of this study v¡as to
determine the rel-ationship existing between musical aptitude
facNors and intelligence, and between musical aptitude factors
and mathematical- achievement " Musical aptitude factors were

measured by the Seashore luieasures of Irrusical Tal_ents, and by

the Drake ]vlusica] rlptitude Tests; interligence by the chicago

Tests of Pri-mar¡' Mental Abilities and the Ðominion Tests;

and rnathematics achievement by the fov¡a Tests of Basic Arith-
metj-c Skirls. The relationships of ..,he results of the tests
were Ínvestigated by correlation techniques.

Specificati-on of the subjects and ihe sami:les.-

The experimental subjects were students attending the Andrew

i''{ynarski Junior High schooL in the north-wesb of the city of
!'uinnipeg, It'ianitoba, Canada, The sample for ihis study

consisted of thirty-five pupils who were chosen by a random

methodn A second sample consisting of thirty-three girls
and thirty-five boys ir¡as drawn by the random me'bhod and used

to rì-rn Ð, t-test for significance of differences between the

sexes on various tesLs 
"

Randomization"- The two sanples of experimental

o.f randomi-zation whichsubjects were selected by a method

_52_/
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required tr4ro steps. 1. The pupils I names v,.rere entered on

separate cards, and these cards were thoroughly shuffted;
then the cards were numbered serially beginning lvith OoL,

2. Tables of random numbers were useci to sel-ect the required
number of students,

Experimental matQríaJ,- The five tests selected for
this study v\iere; The Seashore i{usic Tests, ihe Drake lqbsic

Tests, The Chicago Tests of Primary Iitental Abilities, The

l)ominion Tests, and The fowa Tests of Basic A,rithmetic Skills.
These tests were administered in the latter parN of the schoo]

terrn of L955-56.

Ex-perimental plêIl.- The tests used in the study

provided the data for the t-test and for the correl-ations n

The author ran a t-test for significance of differences

between the means of the boys and girls in the investigabion.
i'{o significant difference was d.iscovered between the sexes

on the vari.ous Èests. To investigate the possible relation-

ships, fifty-three correl-ations were computed lrith the aid

of a cal-culating machine. Formulas for the t-test and for

the correl-ations were presented.

Concl-usions

Correlations between rnqsiç and intell-igence.- The

findings in this study v¡ith regard to the relationship between

the factors of music and intelligence discl-ose three corre-

l-ations which are statistically significant. Two of these
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coruelations were statistically significant at the one per

cent level of significance and one correl-ation was statistically
significant at the five per cent level of significance. The

Seashore l,leroory facfor shows sorne rel-ation to the factors of
Reasoning ând Verbal irieaning in the Chicago Tests of Primary

Ivlental- Abilities. The Ðrake Rhythrn factor al-so shows some

relation to the Reasonj-ng factor in the Chicago Tests of

Primary lt{ental Abilitles " The conc}usion here is that two

rnusic factors, the Seashore it{emory and the Drake Rhythn,

respectively, are more highly rel-ated than others to certain

mental- abiliiies, Reasoning and Verbal- i''{eani-ng, in the faetor-

ial test as measured by the Chicago Tests of Primary Mental

¡lUJ--LJ- U-LliÈ o

No significant relationship i,vas observed between the

musical aptitude tests of Seashore and Drake and general

intelligence as measured by the composite score of the

Dominion TesËs 
"

Correlation between music and mathematj-cs.- OnLy

one finding of consequence was di-scovered in this study with

regard to the relatj-onship between music and mathematics' A

positive correl-ation, significant at the one per cent level,

is reveafed between the Seashore Pitch test and the fowa

Ivlathematics Test, This find-ing does indicate a slight, but

definite relationship between sensitivity to rrrusicâl pitch

and maËhematical talent 
"

Musical- capacity is a special aptitucle in the sense

of being only somelvhat related to intelligence and mathe-
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rnatics as measured by established tests. This conclusion,
however, applies to the students of the .{nd.revu I'iynarski

School-.

Speculabions and fmplications

use of tests.- The correlabions, even those signif-
icant at the one per cent level, are not sufficiently great to
warrant depending on intelligence and mathematics tests for
indications of possibl-e musical aptitude. For this reason al-L

children 1n the schools should be given musÍc tests" children
who have little or no inusical training rna.y have great capac-

ities to be used in traj-ning,

I\lo music tests are as precise as the Stanford Binet

scale but they are helpful to the teacher" In the work of
teaching the teacher constantly makes comparisons on the basis

of quaniity. The teacher is often reo,uired to decide v'ihether

one child" is nlore musical- than another" These objective tests
help to remove the teacher?s judgments of amount of tal-ent of
a student from the realui of guess into the realm of reasonable
aa-1 ^-ih+r,IvEI (/d.JTTUJ o

In using any of these music tests, grea-t caution

should be exercised in interpreting results" If the Seashore

l'{easures were employed, two members oí the battery might be

more val-uabl-e than the other members" Accordins to Farnsv¡orthrs

I
Paul R. Fa-rnsworth, Hn Histpr:þal Critical. and

Experimental Stud Lhe Seashore- WASS est.tsatt€ryr
enetic Psychologica nograph, 2

As found in liiax Schoen, The Psycholqgy__qll_.ivius
"p

The Ronal-d Press Company, L94O. pp.

L-)
Nev'r

¿/ø

York:
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conclusions concerning the use of the tes'r,s, the pitch and

memory tests are the most reliabl-e members of the Seashore

battery" This i;hesis has shown that the sea-shore memory and

pitch tests yield the highest correlations r,vith the criteria
used. Because of their high reliabil-it¡r ¿n¿ fairly high

validity, Nhese two tests would probably prove to be the most

useful tests for practical use j-n school-s.

The bl-ind procedure of forcing the untalented child
to perforri as if he were tal-ented is one of the most cruel
practices in rnusic education. Conversely, inany a person of

superior talent is not öaking his music seriously because he

j-s not aware of his exceptional powerso

Itlot only do these music tests locate tal-ent but

they clearly characterize various kinds of tal-ent. This

recognition of difference in kinds of tal-ent is the crying

need of musical educabion today. Few people realize that
such enormous differences in muslcal glfts exist" Let us

assumer âs did Seashore2, that the possessÍon of the sense

of pitch, of time, and of intensity are baslc powers for the

musician. A good score in pitch is essential for a person

who expects to play the violin but this abiliiy need not be

possessed in such high degree by the pianist. LÍkei,ui-se, the

time and inbensity tests are of greater lmportance to drumners

than to some other musicians. Only in the highest types of

Carl Emil Seashore, A Survey of i4usical Tal-e4!-.!I1
the Public Schools. Studies ín .
ffiof Iov¡a, L92o. p", l-9'
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musicians are many abilities Lo be found in one person,

Educati-onal and vocational advice and decisions shou.Id never

be given solely on the basis of test results. Tl:ese test

results must be considered along with nurirerous other factors,

such as conflicting interests, home background, the will to

achieve, and espeeially the power of application and of

continuous and hard ln¡ork.

The time will- a-nci must come when a nrusic psychol-

cgist will be placed in the public sbhool-s to attenpt bo

discover talent through the use of tests and auditions. The

knowledge of the pupils t basic capacities from a survey

could serve to direct pupils into music classes and ensemble

groups ín singing or playing. The students could then be

given musical activities in proportion to their capacities

for achievement.

Because music makes such a lasting impression and

has such a tremendous effect on people, Wêr the teachers of

music, must seize every opportunity to bring the students in

contact with it.

Summary of Concl-usions

From the data submitted it becomes evident that

the null hypothesis witt have Lo be accepted for the

^ ;-l'o1Iowlng;

l- " There is no relationship betv'¡een musical

aptitude in the Drake Tests and genera-l intelligence in the

Dominion Tests.
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2" There j-s no relationship between musical aptitude

in the Seashore Tests and general intelligence in the Dominion

îr^^+ ^IçÞUÞô

3. There is no rel-aüionship between the rhythm and

memory tests of the Drake battery and achievement in ma|he-

matics in the fowa Testsof Basic Arithmetic Skill-s"

l+. There i-s no difference betv¡een boys and girls on

the various tests: Seashore luiernory, Seashore Time, Seashore

Intensity, Seashore Piteh, Seashore Consonance, Drake Rhythm,

Drake I'{lemory, Dominion Tests, Chicago Reasoning, Chicago

Merirory, and Joinla lviathematÍcs.

0n the other hand, the null hypothesis is rejected

for parts of the remaining hypotheses and the following

eonclusions are drawn:

I. There is a relationship between the Seashore

i!îenrory and Chicago Verbal l'{eaning Tests significant at the

five per cent level.

2" There is a relationship between Seashore Memory

and Chicago Reasoning significant at the one per cent level.

3. There is a relationship between the Seashore

Pitch and acliievement in mathemati-cs in the Iowa Tests of

Basic ArlLhmetlc Skill-s significant at the one per cent level"

lr" There is also A relationshi-p betv¡een the Drake

Rhythm and the Chicago Reasoning Tests significant at the one

per cent level- 
"
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rity

hat m¡sieal i¡stn¡uents dlß ycu play ?

lave ynu had eingj¡g loccoas?

-Ai -vt
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DRAKE
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FORM Á.
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;he ansr,¡er.' boxes beIow.

TAKE YOTTR ANST{M,S CLE{R AND DARK!.
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Ronm.
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Áge.
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TT{E DOMINION TESTS

GROUP TEST OF' I,EARNTITG CAPACåTV
TNTERIVTEDTATE-GRADES 7, E, I

(1950 OMNTBUS EÐIT'[ON) FORM B

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

ìill in the blanks below, giving your name, age, etc., and when you have done so, read the rest of this cover page.
)nly a short time will be given for this so you will need to work rapidly.

Name. . . . Bov or Girl.
rN cenrrals) LAST FIRST

MONTH DATE YEAR

ichool ......Teacher... - ....Todav's Date.

Jity, Town, or Municipality. . . .province.

Five sample questions are given below to show you what this test is like. In questions such as 1,2, and 3,
¡ou must in each case select the best answer from the five choices presented, and write the number of your choice
n the brackets following the question. In questions in which no choices are given, such as 4 and 5 belgw, it will
re quite clear what you are expected to do. The sample questions have all been answered for you. The questions
n the test must be answered in the same manner.

In doing this test you must work as rapidly as possible, since you are not likely to do all the questions in the
i0 minutes allowed for it. Each question is worth one point. Skip any questions which appear to be too difficult,
ir which take up too much of your time, and return to them later if you have any time left. Spend your time
row studying the samples below. Do not open the booklet until you are told to do Bo.

. Which word does not belong in this list?
(1) green (2) purple (3) red

l. Fish is to Swim as Bird is to

Copyright, Canada
r950

No. l30B-2õM-953

(1) feathers (2) flv (3) nest

,. Which word means the opposite of Come?
(1) late (2) home (3) run (4) ride

,. What number comes next in this list?
12, 11, 10, g, g, .. ...( 7 )

;. Jim spent half of his money and has 15 cents left. How much did he have at first?. ( A0 )

(4) sweet

(4) chirp

DEPARTMEIqT OF EDUCATIONAL RESEARCH
ONTARIO COLLEGE OF EDUCATTON

3?1 BLOOR STREEî WEST, IìORONTO 5

SCORE. M.A c.Ä, r.Q........,........



::

6"

7"

8"

B

1. trron is to Sink as Cork is to

P.A.GE 1

(l) bottle (2) heavy (3) axe (4)

2. What number comes next in this list?
3, 13, 4, 14, 5, 15, 6,

3. Which word does not belong in this listl
(l) school (2) bank (3) church (4) teacher (5) theatre. . . . . .(

4. What is the smallest number that may be added to 46 to make the sum exactly
divisible by 7?. .......(

5. Trout is to Fish as Eagle is to
(1) nest (2) bird (3) fy (4) canary (5) feathers.... . . . .( ,

Which word means the opposite of Seldom?
(l) rarely (2) promptly (3) often (4) certainly (5) never.. .. . . . . . .(

It is 68 yards around a square hall. How many yards is it along each side?. . . . . . . .(

Which word does not belons in this list?
(1) well (2) rut (3) groove (4) furrow

9" Eee is to Sting as Do$ is to
(1) pup (2) bark (3) cat (4) bite

10. DisrnaX means the same as
(1)damp (2)lonely (3)far (4)alarming (5)gloomy.... ....( ,

What number must be added to 8 to give a number 3less than one-half of 40?....( ]

What fraction comes next in this list?
12345
2, 3, 4, S, 6' ""( l

13. Bread is to Man as Grass is to
(1) lawn (2) cow (3) green (4) baker

14" Which word means the opposite of Knowledgel
(l) ignorance (2) belief (3) memory (4) error

15. I have 7 marbles and John has 9 marbles. If I give him 3 of mine, how many will
hethenhavemorethanl¡..... ....( )

L6" Which word does not belong in,this listì
(1) president (2) party (3) club (4) clan

t7. What number comes next in this list?
8, 9, 10, 9, 10, 11,

18. Which word rneans the opposite of Unjust?
(1) jealous (2) clever (3) fair (4) criminal (5) sweet. . . . . . .( )

19. What number is 3 less than the number that 4 is one-half of?... . .....( )

G0 ON T0 P,{GE :

(5) wisdom.........( ì

11.

12"



PAGE 4

What number comes next in this list?
7, 19, g, 17, 11, 15, :..... .......( )

What is the number one-fifth of which is 10? ........( )

Bird is to Robin as Tree is to
(l) cedar (2) root (3) leaf (4) lumber (5) bark. .....,.( )

What number comes next in this list?
13, 12, 10, g, 7, 6, .......( )

To Interrog,ate is to
(1) interrupt (2) recall (3) question (4) contradict (5) threaten. . . .( )

What number is 6less than the number that 19 is 3 more than? ......( )

What number comes next in this list?
4, 5, 7, 10, 14, ......( )

59. June is to Apríl as September is to
(1) November (2) August (3) July (4) October

F-

L

B

52.

53.

54.

55.

56.

5t.

58.

60. Wary means the same as
(1) tired (2) angry (3) trusting (4) troubled (5) cautious.........( )

is to61.

(1) -Tl

AS

(3) (4)l'

62. What number comes next in this listl
162, 54, 18, 6, ... . . . . .(

Jack types faster than Maude, and Maude types more slowly than Tom. Therefore
of the three
(l) Io* types fastest (2) Maude types slowest (3) Jack rypes fastest
(4) Tomtypesslowest (5) Maudetypesfastest ........(

64. Yesterd-ay I took a jeweller the watch I broke 3 days before. He said, "It will be
ready the day after tomorrow-that's Thursday." The watch was broken on
(1) Thursday (2) Monday (3) Friday (4) Sunday (5) Saturday....(

What number is 2 more than the number that 4 is 3less than? ........(
A Knave is a
(l)hut (2)rogue (3)fairy (4)knight (5)slave. .¡¡.j.......(

67. Jim sp_ent.ha.lf his-mo_ney andT cents besides. He has 15 cents left. How many
cents did he have in the beginningl.. .........(

68. Goose is to Geese as She is to
(l) they (2) rne (3) her (4) us

rs to

(2)

I

-J

63.

65.

66.

I

)

)

KGO ON TO PÅGE



n isto X as \ isto

(r) Á (2)7 (3)A (4)\ (s)

72.

B PAGE 5

69. Placid means the same as

(1) cautious (2) rough (3) lovely (4) solid (5) calm. . . . . . . (

70. Which word does not belong in this list?
(1) gate (2) hedge (3) fence (4) railing (5) wall . . . . .. (

71. If Ann had 5 cents more, she would have twice as much money as Ruby, and if
Ruby had 10 cents less she would have half as much money as Ethel. Ethel has
30 cents. How many cents has Annl. ... ..;.. ........(

73. What number comes next.in this list?
2, 3, 5, 9, 77, .......(

74. fack and Tom ride to meet each other from places 200 miles apart. Jack travels
30 miles per hour and Tom 20 miles per houi. In how many hours will they meetl. . (

75. F'GHIJK EFGHI DEFG CDE
What would be the next group of letters in the above series?.... ......(

END OF TEST
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AÐMBTg@N

Be|owqretwocolumnsofnumberswhichhqvebeenodded.Addthenumbersforyourse|f
to see if the onswers ore correct.

E

ru

{n
_tb

BE

45
aevv

Risf,r ry'
Wtong :

The fìrst onswer is right so the spsce in the R row is mqrked. The second onswer is wrong

so the spoce in the W row is morked.

Check the sums of the columns below. lf the onswer is right, mork the spoce in the R, row.

lf the onswer is wrong, mork the spoce in the W row.
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PRACTICE XERCISES

MULT¡PT8CAT8ÐN

Below ore two multiplicotion problems. Multiply lhe numbers for yourself to see if the
onswers ore correct.

E

ffi

64
ry

44S

R;sr,r .*øã

Wrong

The first onswer is right so the spqce in the R row is morked. The second onswer is wrong
so lhe spoce in the W row is morked.

Check the onswers in the prob'iems below. lf the onswer is right, mork the spoce in the R
row. lf the onswer is wrong, mork the spoce in the W row.
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PRACTICE XERCISES

VÕCABT.ILARY

The first word in the following line is "big."

big ill larEe
b- dornrn sour

One of the other words meons the ssrtte os "big.'t The word "lorge" hos been morked
becouse it meqns the some os "big."

The first word in the following line is "oncient." Mork one of the other words thot meons
the sosr¡e os "oncient."

ancient Èv long happv old

You should hove morked "old" becouse it meons the some qs "oncient."

ln eoch of the following lines mork the word thot meons the se¡n'¡e qs the first word.

quiet

safe

brave

blue

secure

hot

$ill

þvat

cooked

tense waterV

young::

courag'eous

passive

19d

E

6

STOP }.TFRF. W,A'T F'OR FURTHER IAúsrR{./Cr'O$ds FROtr rruF Ex,qtr'AÚFR



PRACTICE XERCISES

COMPLETION

Reod the defìnition below. Think of the word which fits the definition. The firsf letter of the
word is in the row of letters under lhe definition.

TTre first rneal of the day"

.À- Ew C: D: E_

The word is "Breokfost." "8" is morked becouse it is the fìrst letter of the word "Breokfqst.

Do the following exomple:

,{ plaee or building for athletie exercises.

D: G"- H- T: V:

The word is "Gymnosium." You should hove morked "G" becouse it is the fìrst letter of the
word "Gymnosium."

Do the following exomples in the some woy:

The red fluid whieh eirculates in the veins and artenies
of man.

B: C: D: F: G:
A one-cent piece made of copper.

lL: B: E: I{: P:
A small or portable bed, as of eanvas stretched on a
frame.

A: C: G: N: T:

E

tr

STOP HFRE. WAIT FOR FURTHER 
'rusrRucflOruS 

FROtr rHË EX.A&{'ruFR
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PRACTICEEXERCISES

ru@
F¡G[.IRE5

Look ot lhe row of figures below. The first figure is Ìike the lefter F which is right side up. :

All the olher fìgures ore like the first but they hove been lurned in different directions. .

Fq^{1 )¡¿t¿
Sotisfy yourself thot oll of these figures look like the first one if they ore turned right

side up.

Now look ot the next row of figures. The fìrst one looks like on F. But none of the other

fìgures would look like on F even if they were turned right side up. They ore oll mode

bockword.

FIÈrr\</4L
Some of the fìgures in the next row ore like the fìrst fìgure. Some ore mode bockword.
The fìgures like the fìrst fìgure ore morked.

A&C&€F

Notice thot oll the fìgures like the fìrst fìgure ore morked.

' In the row of fìgures below, mork every figure which is llke the first figure in the row. Do

nol mork the fìgures which ore mode bockword.
A8€&gF

å*-\ h 7_\
You should hove morked figures A ond E

In eoch row below mork every figure which is like the fìrst figure in the row.

B€ÞEF

^\r/\,/a::::: % @e
J (:-J\J

nd-\*q A/TL q q*
:;::: ::::: ::::: ::::: ::::: :::::

tr
P^l_ d bn -'l

J t-/:;::: ::;::
*r

STOP 
'.IERE. 

WÁfT FOR FURTf{FR IN5TR{JCT'O$d5 FR@ffi THË g"KÁEg'$dËR



A

The two cords below ore olike. You con
exocfly. lõl

tll_x
Now look ot the next two cords. They ore differ
sliding them oround on the poge.

lõ:l

ill*1
Here ore more cords. Some of the cords ore
cord in this row ore morked.

ABC

Below is onother row of cords. Mork
A8

You should hove morked cords B ond €.

Here ore some more cords for you to mork.
first cord in the row. Â B

every cord thct is

F

[ike the

ruru

CARDS

Here is o picture of o cord. lt looks like on L, ond it hos o hole in one end.

v
ent. You co

J

oll the cords which ore 8!ke the first cqrd in the row.

ÇÞgF

In eoch row mork

€Ð

N
m rTn nnmFl\1 W L-ai Ldl:-l u:::= éEÈ_+ ==:: õãe,É ::::.

f?7 ÅW \r N \îw Ã"âv N[=\ \d
.€1!:5= 

=¡EE:= -Sg8g 
==:-_ =:== @

slide one oround on the poge lo fìt the other

nnol moke them fìt exoctly by

morked. The cords which ore like the firsr

ÞEF

VJ $*JF^
€$É :::: =:== ry @l =:::

L

flá.b-#\þd
:::= :::: ::.3=

roe
f-.1¡-.1lq,' ?ltf' \l-:-'|-

STOP #{FRF. WÁfr, FOR F[/Rtr'${FR í$ÚSrR{JCTCTruS FRÕtr rHF ËXÁtr'$dgR
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PRACÏICEEXERCISES

ru4
FIRST IETTERS

Look ot the words ín the following list. Eoch word begins w¡th D.

doll

dinner

daisy

doughnut

On the blonks below write severol words which begi¡l with F. One word you might write
is preffiy. Go oheod ond write more words which beglm with F.

When the signol is given (not yet), you will be given o Bnew te8fer,. Write qs mony words
os you con which begin with the mew letfen. Write the words qs fosl os you con.

SroP ,-fgRF. wÄ,r FOR rF{Ë SrGfúÂd.



PRACTICEEXERCISES

ru$
FOTJR-¡.ETTER WORÞs

Look ot the words in the following list. Eoch word hos four letters ond begims with L

bear

bone

bold

bent

On the blonks below write severol fo¡¡r-tetfer words which hegin with fuS. One word you
might write is nros$. Go oheod ond write more f@ur-teffer words which hegisr with M.

When the signol is given (not yet), you will be given q mew leffer. Write os mony four.
letter words os you con which begin with the E¡ew !ef&en. Write the words os fost
os you con.

STOP FûERE. WÁ'r FOR r'+F S'GruAC.



woRD FLUENCY ABrLrTy 

ru 6 
FIR5T LËTTERs

The new letter is 5. Write os

mony words os you con which

begin with 5.

41 61..-.--

62._49.

66.

M.

45.

46.26.

5.

6.

7.

63.--

64.--

65._--

674727

10. 30

49.n

7L5131

52.

68.-..-

69.--

70.-

11

32.t2.

13.

14.

15.

16.

34.

36.

M._

35._ 55._

37._

72.-

73.-

74._

76.-

78.

17

18

77

79

õI

38.

76.56.

19. 39._ 59

40.__ 6020 80.

sroP



woRD FLUENcy ABrLrïyq-å}/ Fot,R-'FTTËR woRDs
rJ#

ew letler is €. Write qs

words os you con which
four letters and begin

41.

22._
29,

4ß25.

4727.

29.

513L.

KR3g

34.

35.

36._

39

40.

srtp ffi€RË

67.



SA

ru&
LËTTER 5ËRIF5

Study the series of letters below. Whot letter should come nexl?

abababab abedef4-====

The next letter in this series should be e¡. The letter o hos been morked in the onswer row
ot the right.

Now study the next series of letters ond decide whot the next letter should be. Ârtork the
letter in the onswer row ot the right.

cadaeafa
You should hqve morked the lelter g.

Now study fhe series of letters below. ln eoch series decide whqt the next letter should be
ond mork the letter in the onswer row oT the right.

adcded
aabbeedd
abxcdxefxghx

You should hove morked €, e, ond i.

Now work the following problems for proctice. Mork the correct letters in the onswer rows.

acdefg

abadef
abcdef
hijkxy

a"aabbbeccdd
axbyaxbyaxb
abmedmefmghrn
rsrtrurvrwrxr
abedabceabcfabe

abedef
abexyz
ghtjmn
rstwxy
abcfgh

STOP FIËRE. WA'T' FOR FURTHER 
'fVstrRUCr'OruS 

FROtr r#dF ËXÁtr'rugR



PRACTICEEXERCISES

ru9
LETTER GRO[.'P!NG

Look ot lhe groups of letters below.

AABC ACAD ACFÏT& Âr{.CG

Three of the grouPs hove two A's. The group which does not hove two A's is mqrked.

Here is onofher problem. Three of the groups ore olike in some woy. Con you fìnd three
groups which ore olike? Mork the one thot is different.

xuRM 4LCD n{LoP EFGH

In three of the groups lhe letters ore orronged in olphobeticol order. The fìrit group is not
in olphobeticol order. You should hove morked it to show thot it is difierent.

Three of the groups in the next row ore olike in some woy. Mork the group thot is different.

Kgc KEFG roPQ KIgM

Three ot the groups stort with K. You should hove morked the third group, which is different.

Here is onother problem. Mork the group thot is different.

BDEF rLMN LNOP affU
Three of the groups omit only one leller. You should hove morked the second group, which
is different.

Here ore more problems for you to work. In eoch row three of the groups ore olike in
some woy. Mork the group thot is different. Go right oheod.

A*LB AA,{M 4#R A+"rv

Dgs HGT'E M=+jlx PoNì4

RSTT x.n/m{L I$HF qgpB

ÂgSP FGFIJ K!,.y"o R:I,w

STOP f.fFRg. WAIr FOR FURÏ''.IER INSTRL'CrIOzuS FROtr rF{F FXAruIzuFR.
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ts otTTerenr.

AAAD AAAK

IJKL OPST

JXYK LXYM

ST\TW BCBC

ABCR ABCS

DNNJ DRSJ::::: :-:::

D.P...gR CLMN

NOPO TUVU

J{LL PqSR

FGHE, RS'TE

CFBA BCLA

IJKI FGHG

NMLK ZYXW

DEJN DIJI::::: :::::

YNSR TSWS

FGHH
:: t::

DBFG

FGFH

AKIE

FGJK
:::: l

HEFG
:l:1:

CWDP
:: :::
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:::::

'I'TIXY
:::::

C'fuD
:: t::

QRSS
:::::

SPCD
:::::

ODCP.::::

DCCI)
't.;:

RRRS

PQQR

STUV

PQPX
:::::

EIAK
:::::

atsru

ROPQ
'.11::

GSHT

RSSR

a. 1,

5ìlìT 'A,R-llR

5TOP HERE



PRACTICEEXERCISES
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FERST NAMES

ln the first row the correct first nome hos been morked. Mork the correct fìrst nome for
eoch lost nome. Mork only one nqme in eoch row. Go right oheod.

l..ee& Neme trirsÊ Ïüewe

Freston ryed .lohn &tv Þ*on æth
Erowsr Johm ffirv Sr*y Sgth *ìu*u,

Smith Fbed ,lohn &*v Þ*oy Wælter

Ðavis Fted Johxe S*oy R"th &trter

ST@P HSRF. WÁdT F@R FURTHSR {fld$TRMCTION5 FROffi T'FIF gXAtrdru€R



LA
S

T
 N

A
M

E

Ly
nr

r

H
ar

ve
y

C
ar

so
n

T
ho

m
ps

on

.lc
lh

ns
on

R
ic

hs
rd

s

M
or

ris
on

K
in

g

F
IR

S
'T

'N
A

M
E

C
ha

rle
s

C
ha

rle
s

G
eo

rg
e

C
ha

rle
s

D
or

ot
hy

f)
av

id

$¡
*v

Ð
...

or
ot

hy

N
el

so
¡r

G
ra

y

W
ils

on

P
el

m
er

A
lic

e

D
av

id

D
av

id

C
ha

rle
s

E
di

rh

D
-o

ro
th

y

F
la

ee
l

E
di

rh

E
dw

ar
d

E
dw

ar
d

E
di

rh

D
or

ot
Ír

y

lff
eb

st
er

M
itc

he
ll

.lo
ne

s

P
er

ry

D
or

ot
hV

D
av

id

A
lic

e

_P
_o

ro
th

y

F
ra

nk

B
di

rh

Íd
el

en

F
ra

¡lk

,-
Ç

=
ïr

e*

_G
jo

rg
e

D
dw

ar
d

F
ra

rr
k

B
di

tl¡

E
dw

ar
d

¡{
un

:::
:: E
dw

ar
d

S
te

w
ar

t

A
da

rn
s

\M
ri¡

{h
t

Ir
w

in

F
{a

rr
y

Li
lli

am

F
{o

w
ar

d

F
Íe

le
n

A
n¡

r

A
lic

e

A
nn

Iìd
irh

F
Ia

ze
l

F
{a

ue
T

9,
go

t*
u

H
f 
**

F
ra

nk

9.
,:o

"n
u

F
Ia

ze
l

Ð
di

th

l'{
el

en

l,o
ui

se

.ïa
ne

Ja
m

ee

D
nv

id

E
di

rh
:::

:'
C

lra
rle

s
:::

::
E

dw
ar

d
:::

::

Ja
ne

.fa
m

es

F
Ie

le
n

F
lo

w
nr

d

D
¡r

ot
hy

A
nn

E
dw

ar
d

A
nn

,.'
 ':I

n{
,?

r*
F

Ia
ze

l

F
Ío

w
ar

d

C
ro

rg
e

F
lo

w
ar

d

R
ob

er
t

tr
 o

uí
se

["
en

g

F
ra

nk

S
=

?r
*

D
av

id

F
ra

nk

X
"il

lie
n

[,e
na

Ja
m

eg

ï,e
na

,.c
,,:

ot
ou

D
av

id
:::

::

.9
..g

or
se

D
av

íd

F
f,e

le
n

:::
::

Ja
m

es

Ja
m

ee

$g
*v

H
ow

ar
d

F
{a

ze
l

D
or

ot
l¡y

F
{a

ze
l

Lo
ui

se

Lí
llí

em

W
ill

ia
m

[,í
llí

am

S
.lt

ru
D

rr
ro

th
y

,Y
,3

0*
D

or
ot

hy

[,e
na

Ja
ne

.la
ne

H
el

en

Le
un

:::
::

F
{e

le
n

F
rn

nk

Ja
m

es
:tt

--

F
Ie

le
n

t::
:: E
di

th
:: 

::: F
Ia

ze
l

Ð
dw

"a
nd

Lo
uÍ

se

Lo
ui

se

Li
lli

an

Ja
m

es

W
ill

ia
¡B

Ja
m

es

R
ob

er
t

.!a
ne

:::
::

F
{r

¡w
ur

d
:::

::
F

'rs
nh

F
Ie

le
n

:::
::

&
ra

nk

llo
be

rt

Ja
ne

W
ill

ia
m

tr
 il

lia
n

Le
ns

:':
::

Ja
m

es
.':

 :
:

Ja
ne

Li
llí

a¡
e

ï.o
ui

se
:::

 '; [,i
lli

an

Le
no

R
ob

er
t

S
F

@
P

ffi
Æ

ffi
6



*d Þ
"É & rf
5

lq
'

E
E +
c

É
r

Þ
E

{
t& Þ

d Þ R E
/

F
q

k/ *q
ru

m
ru

:{
A

*5 \/c
ñ

"T
l 

e,
@

a5
'

¡q
a 

U
J(

|
þE

E
 r

y:
 õ

-

ffi
 æ

[
ry

? 
gs

qÆ
 F

$
ñ 

Þ
g

Õ
ffi

æ
\

ffi
 

--
õi

'õ
 Ë rr

y
æ

. q Þ F Þ ra
. g F @ *d ffi td

J

z o 3 o

9t ila
.

ìã
3

\ff
i o

æ
T

x
Ë

 c
om

K
ã

O
ç-

ffi

d 
\E

F gn

Ð
g æ

5x \v
l

(n o x (o o
o o

g t o- o

F
er

ce
nf

ife
 R

on
ks

F
(¡

o.
O

O
O

I
ru w

\g
¡-

æ
ffi €b

s
(n

x" $\
ñ

{^
 

lâ

Ð
H Ífl ar

\

R

= O

m Þ

{

I o J 
r¡

 
r

3 
'Y

um
oe

r
I õ-

 
V

er
bo

!
Ð Q

 
M

eo
nl

nq
F

S
po

ce

.8
.

õ
Á

ge
 S

co
re

s

F
G

.d
.

s.
.

(¡

8"
..

.9
. 

'

. 
l.¡

r

ia f ä
 -

e*
Ë

 I
9:

o9
õ_

m
ß

>
s;

 
s

áÞ
¡

5Ð
*

çô
Þ

;*
 

t 
c-

)

ïÞ
 

I
an

È
18

ë 
€

9Þ =
g 

b

..8
. 

.

å.
..

8.
..

W
or

d
F

lu
en

cy

R
eo

so
ni

ng

M
em

or
y

I

(}
) å.

..

..s
.

¡K

ñ

.i.
..

.'.
8.

..à

õ

.8

...
8.

.

È
...

-û

...
8

.iË

.8
.

...
.H

..s
.. 

.

.E
'

..ä

ì..
. 

.8
.

3.
..

..å
.

.B

I

N
u¡

nb
er

V
er

bo
l

M
eo

ni
ng

S
po

ce

W
or

d
F

lu
en

cy

R
eo

so
ni

ng

A
A

em
or

y

ä'
..

.s
.

.3
..

Þ (o o (ô ô o o

{:
É

jo
- ,f9 ;q
o

P
ã

I
Þ a ñ\ 4 Õ

c
Þ

: Z
 q

'' 
(-

,

{o
9

30
õ

lc
 

ã 
5

,: 
z=

ãc
+

'r"
-ì

 
b

po
ç

¡é
1 m

5
(]

l 
\



APPENDIX C

I*lathematics Test

-72-



üOWA,,.E,VERY..P,Uf tt T,E.SlS :OiÊ iBáSt.C .Srel,if.S
. ' rì I ' :,,, NewrEdifi'n'"'

TEST, 'Drr: , BASIC ARITI{MËTIÇ rSK¡tLS -r FOR¡W, @
r':¡.,....,.'1,. ,. r- : :ì .ì:.:.. . :

'..H..FiSrrrzrn,Ïnco1laborationwithEn¡¡rstHonN,M.+tmnMcBnoo,lr,H.{.,9Y"*e.:.anq.Q'|.-rrNoqulsr(GeneralEditor),a1lofthe

l. . . .. . . r " I ::.
:1..',. 

.

...:;....,1:......

1e9.fusiTn..9..othersideofthispageisanan'swersh¿eÚonwhichyouwi]lmarkyouranswerstoallofì.thequeÀtionsin:this.
1t: r? 

T.-u 
tli"-?o.wer sheet, you will have to tear it ofi. Do this now, tearing very carefully along the pertoratì;;; A;t hand side of this page. ----- 
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pil's Na,me

VOCABUTARY AND FT]NDÂMENTAL
KNOWLEDGE

tections: After each question in this part of the test
rre are four possible answers, only one of which is
'rect or definitely beóter than the others. Decide
igh,i,q,,the belt answer,aqd -tþqû place,an X in the
rper box on the answer sheet.

75 minutes is how manv hours?1) å 2) th -s) ri 4) ry
.'":. .r '- 

'

How.should tyo hundred twenty-two and thir.
teen thousandths be written?1) 2r022.1s
2) 222t3u0t

A ton of eoal is
m&uv meni
1) a Ðs

PART I

3), ,222,13000
4) n2.073 '

hours, after midnight lwould b-e

3) 9:30 P.M.
4) 2:30 A.M.

aboùt êqgal,ia weight to how

,',"- -'3)1, ,131. I O¡, 
.2g.l, '

$,bpu!. þow.,high iq an ave¡age, d.ini"þ tuntut1) 2l feet. S) ? feet. "
2) 3$ feet. 4) 5 feer.

trVhich of these represents the largest value?1) .6 2) .400 3) .3841- 4) .0893

ì.:l-ìr:i:l.i rì :tr l., :

Pnigþ of these is used in measuring a,n angle?1) Meters. 3) Desreãs.
2) Cubic feet. 4) Ceñtimeters.

Two and a half
what time?
1) 12 A.M.
2) 2:30 P.M.

IIow should 5" be read?
1) P¡ys ffet. 3) tr'ive inches.
2) I'ive degrees. '. 4)t Five,hours.'* ,: , r'

. 
r-ì..:. 

: . 
ìì - .. 

.

TV'hich of these fraãtions is the'trarsesti 
I 

',
1) oå 2) Íå s) # -4) 

å

How many square feet ar^e. there in a squâre yard?
1) 3 2) 4 3) 6 4) e-

How many faces or sides d.oes a cube have?
L). 4 2) 6 .:, 3)., E , ' ,' ,.,4)t.' ,i2' I

.,,.at,L,it.lt'..,.'..,:,',.¡¡:, . l ''' ., ì l'

How would you read 100.001?
1) One hundred a¡d one.
?) Qne hu-ndred and',onè.tenth. l,,r ' ' ''r. ' 

':
3) One hundred and,one-hund¡edth.,, , . ,

4) One hrrndred arid one-thousaadth.,, . I 
,

13. In which of these figures is there a horizontal'line?

K
-,r r[) .,,'

14. fn-which.of the figr:res ahove do the lines foru a
right angle?
1)r 2) 2 3)3 4)4

15. Ilow many digits are used in writinE the numbor
four hundred twenty thousand seven?
1)3 2) 5 3)6 4)s

1ó.,About how many
, this'diagram?

1) Aboutå.
2) About 16.
3) About 1ó0.
4) About 320.

I
rl

e-)

B,cres are in ühè :shadêdr¿ítld,tAr.
... I

I 'jlMitd'-'
.a.li

17. Ilow many S's are ín S?1) Less than one. B) g
2>2 4)

1S. A tuee 24 feet high is about how many times as
high as a tall man?
1) 2 2) 3 .. 3) 4 4) 6

19. I4rhieÞ, of úhe following ropresents the largest
quan0rryt
1) M 2) 3) F. 4) XrI

20. Why do we write the zero in 3.05?1) Because arithmetic books say we should.2) Because it holds the tentås place and shows
that tåe S means g one-hundredths.

3) Because it shows tbat tåere aÍe ro fractioas......iù':thenumber.]'::]].:':ì:
4) Because the tenths place ís always a zeto

when there a¡e hundredths in a number.

" f i,rrî: 
i'jug¡¡; 

åf"'rn* 
...,,- .,

22, In Joollqg at'three groups of crllr.r, oo" *uo
said, "There are 6 in the first grouó, 6 in the
second, and 8 in the third.,, lA, seôond man
said, "There are 2O calves.,, If you only wanted
to know how many calves therõ were, 

-whv 
was

the second man's answer best?
1): Because it is easigr tô tüiak,Of, one srouo óf ,

zo than of tbr-ee grou,ps of 6, 6, and ã.2) Because 20 tells you how -ani calves the¡e

,.i),äålf;n..ro'does uor teave ôur,a-nyr.o.f,,,:Ëê¡,..¡r

,, ', 4) Becer.use tåé ûrstma¡ did uòt,tell how manv

1....''.....:':'.....l..,.,...:..,'(@..ot



2'
,r.-** is equal to-4/6? -. I gz.What is th'e perimeter of a rectangle?

1) å z) h B) # 4) .40 
| ll f,l?*:*.e around t.

ù1. Ín telling how long a certain bridge is, four chil-
dren gave the following answers. Each answer

.,,,.,,i1*,"jlt9ct, b_¡¡t r,one'is:'hetter !hân,'ány other:

. !þch-isbest?ì.'.,, .: ì :,' ,', ' I ', ',
.,,,, 1), A¡,,oql three,times the'distance,across thq

school lawn.
2) About 40,times the length of this room.
3) About 12 times as far as the distance around

tåe school room.
4) Á person can run across it in about e minutes.

25. Which of these shows a diameter?

27. Which line is the circumference of the circle?

28. In which mrmber doès the S.represent hundreds?

. 1) 4s.r 2) ' 3826 3) ßlt 'q 3ooo0o

00. Wbich of these figures shows what å' X +,equals?

Õ
s)'

2ó. The length of the air field runÌsay is 1800 feet,
How manv miles is this?
1) Less ihan half a mile. 3) I mile.

,. .2i. åqrte'

ry M,ry,m
In the word "eighty-one," what does the "ty"
mean?
1) It is used to make the word souùd rhyth-
l:l..'...'ôaL';:..'.,,'...',..'..:.:

It:meaaS,téús..,,,'" :':
It means to add 8o aad r together.
It means less than ntge and rnor.g,than eïght

Ð
,t,r¡.'i

Ð
.'.2)'

N
4)

29. In the number 555, how does the first 5 compare
in value with the last 5?
1) Itisthe:samé. I i ' : '

2i It is twice as great.
3) It is ro tþes- as great, ' :

4) It is roo times as great.

3ì
4)

4)3)rlP.t

31:

,,.,:3)r,'1 T-he,distance from, one cornéf ,to th9, oppol
COtqef. :'...' l. ': ' .',. . : :' ,r .'.:ì ,, .,

4) One-half the base:times the,altitudè...,, r1, r

,..,. .,: ...r,:,ì,¡::,

33. The population 

-, 
;io n * *r,r3rr rit, * O¡

is 43,126. Whaü is the'best, way ol expregs
the relationship 5"¡*uen the two- populalioas¡
1) A has 118,70ó more people than B, , , ', :

2) A is many times larger than B, : , ,' .l

3) ,A is about four times as,large fls,$., ' ì,

4) A is about sii times as large as B. ,ì..'-l

' : - I l:tl

34r fn what uni-ts would the volume of a,'box be.g¡vJ,

1) In centimeters. ' -,. , ,.,,

2) In squarq inches. ,,r " 
,3) In degrees ' ':'rr :

4) In oubic inches. , ', , ¡ 
"

whicå'of these situations would,zr:be usr: 3.14)
In finding the thickness of a tree. ì',.,,.
In fnding the area of a triangle.
In ûndinã the perimeter of a-hexagon.,.:,1
.In,findiurg,the,volume of a cuìe. ,1,,'"

35. In
(zr

.1)
2)
3)
+)

36. Which of these is a measure of,area?
1)'r An acre.
2) 'A tod.

3) Aþeck.ì:,'.¡
4) A'cùtÍc,foot¡

In the last election, candidate A þeat cahdidata
"two to or.e." ff A reeeived 'abðut.15rOOO wt
approximately how.mauy votes did B receivèi

3) ,30,000
4) 45,000

Äbout how long would it take an eightå'grade,t
walking,at a fast rate to walk'a mils! ;r: ¡,r :1 '

37.

38.

1) -7,5002) 10,ooo

1) 5 miiutes.
2) 15 minutes.

.3) $ hotrr.
4) ,l bour.

39, ff a farmer asks for the capacity of a,,grain,t
wbat units of measurement should a,salèsman,
in answering?
1) Gallons.
2) Cubic feet.

Äbouü how many 850-pound steers can be u
in a:truck,with â load-limit of 5 tòns?:jr. 'ì':.r,

1) 6 2) 11 3) 16 4)20
(Da nvt ttnn to the nert pq$e u,ntíI gau are"totd,,la.,,da:t

3) Bushe1s.
{) Ífsns.:' .

4r.
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SECTION .4.: WHOLE NI}MBERS ÂND FRACTIONS

ctions: In this section are a number of examples which you aïe to solve. On the answeï sheet, after the num-
,f each example, you will find three possibie ansrvers and an N. The N means that the correct answer for the
rple is not given on the answer sheet.

)u ¿ìre to do your work right on this page. First solve the exampie. Then turn to the answer sheet and ûnd
rumber of that example. Co-mna,re tour airswer with those given on the answer sheet, IJ one,:of ,the lhree ,

ersgivenisexactlyIike,youro.¡-,place.anXintheboxinifrontofit..ff.noneofthethreeanÀwers'igivenis
y'ours, place an X in the box in front of the N. Do not rework a problem simply because yo* u^*.-, is noú

fy,o{ se given:on the ansùe¡ sheet, Instead, mark the'box in froni of the N and go on to the next ex- . , ,

e:

tetwos¿mFleitemshavebeenmarkedcorrectlyonúheanswersheet. : " ,',1.',' ¡¡:r,¡,:,,1 :.1'

qplø,0 .,*tdd
.',.,,.,, r';,',;, 2

Il;l¡...,. ,,, ' 2
.1t ."'1,,'' T

?F-./a,00,', Subtract
I
3

'.:::.,;.,¡,-t,:' ,T

44 Divide

5zrF'T

47 Multiply
3020
,907

50 Subtract

49.
-IÐ -õ.

Ð...-..

,51 lvtuttipty

2. w å:3"2
Add

:706
394
817

Subtract

3005
29r'9

45 Add
'4
'L6
20

v
1'5
I

30

-3-1_

48 Divide

52 Divide

o9**:t

Multiply 46 Su-btract

4730
2089

49 Add
'Ð

T,.

2
o

53 Add

,5+
nÐ.tã-

|myauhauern*¡hedenæotia6Sg;otrbtotlæ.neøtpø4ø.an'Q.wm|ct|werørcßefõ4t}ttøugh6$,Ðonnt.d'aSectía.tùB1l|ilf

.ì,t.:l



6 L Sultract

ilo,$:'"'t.,1'.
'''l' , ì ,.: it+

ð

62:subtraet

31 ' 'l
ooo ùo" 4

63

8+

;, I ':, SECTION,B¡

Dlrections: Do your work o4 this pâge if there is room ; otherwiser use scratch på,par; mark th *bi¡.

Divid

'.r.. 2',ir îã:

answer sheet as you did in Section A.

64 nnutiply .66 by .12.

65 oiviae 244by .02.

66 What ß to%of 4oo?

67 to ß 50% of what number?

68 wnat ß2oo% or $250?

69 chanse å'to' it,oo



PART IIT. PROBLDMS

ections¡ Read each problem carefully. Do your
k on scratch paper. ÇsmFare your answer with
re given on the anõrser sheet and mark the proper
, as you did in Part II.
r some proble-s, you are asked to give only an øp-
;imate ansìver. For these particular problems, no
given on the answer sheet, but you are to mark the

.1o 

t oot of the ånswer that is most neørly like your

t the beginning of the year, úhere wère.LB,girls,and
rols in the third grade,'15 girls and: 12 boys itrthe
'th grade, 11 girls and 16 boys in the fifth grade,

Ja.eirlr and 13 boys in the sixth grade of the Jack¡
School. ,i: ' -'.,I ,l ,,
,,.t, :ì,ì:-r i:r:rir 't , ,. .. ì I I

Ilow many girls were in the fotu grades?

How many more boys than girls were there in all
four grades?

At the end of the year¡'there,were B4 child¡en,iu
the fifth grade. How ma[y,môie children'were
in the fifth grade at the þnd of the year .thanlat
the beginning?

The absences in the fifth grade during one week
were as follows: Monday 3, Tuesday 0, W'ednes-
day 5, Thursday 2,, Frida¡¡'õ,. , 

ìlVhaúwas 
th-e ,av-'

erage number of abseneeÈ or each da¡r'? , ' .

n an automobile trip with his father, Tom kept a
rd of tho speedometer ¡sadings as they drovs
g. At home it'read 9209; at Salem ¿¡s ¡s¿ding was

i; 3! Vate Cìty, 9201 ,mifes; and raf Greeaville,
i miles.

Ilow far was it from Salem to Vale City?

,.ïf ! ,took 3 horus tomakà tn ,q-r¡¡*o*horúe to
Greenvilie, how many miles per hour did they
travel?

Before he súarted, Tom's father bought I gallons
of. gasoliae at, L7þ pe-i gallon,and. a,qua,rt of oil at
36f per quart. What was his bill?

he_Girls' Club sold Ch¡istpas ga.rds at.$1.00 per
Tho ca¡ds cost them 601 per box.

Ifol 
.m-uch 

p.r."¡ú did they ma,ke on eaeh box,of
cards úhey sold?

# Their profit was what per cent of the setling pricet

$$ How much would it cost to send a letter weishins
2$ ounces to Australia if postal rates are g? tor
the first ounce and,\É.for each additional ounce or

', fra -n of:an ounceþ " 
' ,1 . 

--,. 
,--, ,

'. ., .... ,',, ., ...r.. .. ,.-.. , ,' ,-..

84 I{o*,*u"¡, iá* ot,l.o¿l **rbersto¡e¿ iq a bin,
"' 4 feet ,wide, 10 feet lông, ìand.B,fèet deep? (Coal 

r

, weigès about 5O.pounds per cu. it.,¡

, .i ,, 
' 

. . r,1,..1i,.1-t.".;,,t..t,.,ì..

$$ The seventh grade planned to take a trip to an
fndian reservation. The teacher said, ,,Mr.
Brown is taking 5 of the children in his ear, and I
ean take 3. That means we have rides for oue.
fourth of the class." How many children were in
.the.sevent.þ.grade?.]''....].ì.:.

86 Ship A is rated as of 12,480 tons. If ship B is
about one-fourth as large, what is its tonnagsf
(Note that in this problem no ena,ct relationshin

, is stated; , Therefore,¡rour answá,wru be ooly ai
. aPProximation.):. : .' ':, . l

87 ,t çertain
'per hour;

airplane has a top speed of 435 miles
The airplane is how many times as

fast as an automobile which has a top speed of
90 miles per hour? (Onlv an approxiria¿elnswer
is required.)

i

88 'If'u-an'plânts 105 of his 160 aerès in corn. about l

, ' what palt of his'farm'du"r, ¡siplant in corn? ,

(Onlf an ønn-rooi?øte answer islequired:) 
.

8d'n ¿r¿rs,in a, store windorü hru tiäru two priees
. marked on,it: ('W'âs $1Z.gB:Now$10.25.', The ,

'anoun.ü that the dress was redùced is what part
, , of, the 

.origiíal 
plice? (Onl¡r.a3 applau,ùry,!9 ',

ânswerisrequired:) . : . - :

90,Jqba is waiting,for'a train tha!.,iÉ scheduled to 
,

a,nnive at 9:35 ¿¡¡a.,but has,been ma¡ked I hours ,

late.' John,looks at ni¡ wateh, sees that it üs, 
, 'g:00 ¡.u. Abo-ut hqwrmuoh lopger mqst hà wait. ,

', ' for the.tra,in? (Only an,,¡p'prgyþøte answor i¡? . ..,
required.)

, ,,,.r, ,, .-ì : q?ai,on:nther¿¿úpage.) 
l

:rtì:.l

lt
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I

lÍvìnq Room I A"d

^ * Doòrci'
ø Windows

This isa simpliûedffoor plan of a horrse. CY-ou nl
consider the dimensions given as the insíde rdiùi
sions of the room, and you need pay no attentíor
the thickness of walls and partitions.) ,The,shàt
areas represeût space used for closets., Problemr
to- 104 are based-on this dia$ram. , ,1,,],t ,.11 ,,' I r".

98 What is the total area of this flõor,plan?,'
. .,t.. :

99 Cne kitchen floor and cabinet top,áre to,be.:c
, ered with linoleqrn which comes,onlJ¡ in 6-{

widths. How many feet of this 6-foot wi
material should be pwchased? ,

100 The floor carpeting for the livine room of 
'

houæ costs $5.10 a squarc yard. , ffi¿f,r:
be the cost of this carpeting? ' ,,,",,11,,,,1.

101 About what fraction of the total a¡ea is user
'closets? (Only anøppronimate ans;werr,eQ,q

102 The builder of this house thought that the e

mate on the cost of doors was too high.,, lr
, eontractor pointed out that outside'doorÀ v,

$15 each, standard. interior,dotìrs werg $4

each, and closet doors wçre $3.00, ',The'e
mate for doors was$70.00. Hów much,úo.o?:

was this estimate?

103 If the lurg" tiuiog room and. dinrng roo* o,

dows together cost $85.00 arrd'lthe other I
dows cost $25.00 per uqit, what'wâs,lhþ ç6-s,

windows in this house? ,, , .,,r', '

104 The loan on this house is $5,000, on which
owner pays $30.00 per month: '' If the:iaift,
ínterest is 5/¿, what is the approxirna!é:r4'mo,,
of the princþat that is paid the,.firsüt*...,..o'p.

(Only an approaimøfø answer is'Íe^quiied.)1,' 
¡ ;

(Tum gotnboolclet oaer anil wo'it unf;il the papers are coll,ect

Thís is a section of a road m4p., The numbeis be-
twgerr pgints indicate the number of miles'between
t$ose, ioints, The solid' line'indicates:paved road.
The,$ble linô rndicates,gravel road.

ì::f it:.ì.l ' ìi.r . .'. . , :. ''

$! What is the shortesú road distance from A to
.¡.,,,,t,,,tt,.,G?,t.. :i

Ðà . ti, ¿otng'from D Ë4' uóõ"Ëanli înites farther
tr..,.',l,iS.it to go tåe all paved road than to go over

part that is gravel?

93 About what percent of the mrst dïrect road
fqom B to G is paved?' (Anly an øpprorimate
answer is required.)

i{útn- cost of building ;'priäA road is $55,000
per mile, what'was the tstal qost,of the road
from C to D?

95 If the cost of building a g¡avel road is onl¡r

, . . $6,000 per 4rle, how maqi miles of gravel road
can be built for the sa,mrc amount of money
that one mile of paved road eosts ($55i000)?

l,¡,.,.t11,-,,,:,:.

;:.:ì:|.ì,ì,]:ì..'].,..

96 On an auto trip, Mr. Brown goes from C to F
bywayof G. :Heretutnsby'wayof A. 'Eow
many miles did'he drive on the t ¡p? ,

$f Wnat is the approxiaatê,a,Ì€ã, ín square míIès of" - 
the region qnclbsed by the road fromA to C to
Ð and then,back,tô A by,way oJ B? :
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TABLE I]
RAiiü SCORES FOR BOYS OTT ALL TESTS

nNI.{LÍat\HI]
f'EnC nPupil A B

5t+ 6à 26 5B 84 49 29 89 47 42 28 58 22 7 59
8t+ 79 27 70 78 6t 33 8¡ 4r 32 35 58 27 5 50
57 67 3L 78 5? 7L 35 Lo7 30 53 30 35 25 7 4z
56 70 L8 SB 79 56 23 B9 t+5 3z 20 69 31 5 55
97 82 L3 67 7t 6z 28 84 4t+ 36 25 58 23 7 39
59 68 11 79 75 63 28 87 45 36 26 6L 2L I År3

55 50 32 69 83 il+ 26 LO7 39 39 37 t+8 2t+ I 30
5L 65 3r 8¡ gt+ óB 28 Bt+ t+3 hg 63 40 ?? 4 6t+

36 76 25 67 78 50 29 83 b2 35 81 36 20 5 t+7

57 53 zh 69 Tt+ 7T 28 Lo7 o 3t+ 26 U9 j? t+ 30
58851063736t26 8;492237 6724 15L
78 72 32 73 93 52 3L r05 42 b5 5L 81 30 9 43
50 47 23 78 70 77 25 LLb 3L 53 24 70 23 5 53
73 6z 23 72 84 ó8 31 86 4r 41 !,Lv 65 27 4 35
76 7t+ 22 65 B¡ 62 29 84 16 37 3t, 66 ?j 6 35
66 t+9 31 74 87 79 38 89 33 23 29 L8 22 9 tt5
6s 62 LL 76 70 56 32 84 23 46 4B 81;. ?2 9 6L

128 78 1ó 73 8¡ 6? 31 102 60 t+'o O 70 25 3 57
70 72 2L 7L 77 1+o 36 93 L7 43 33 67 2? 5 44
63 75 L9 84 84 52 26 95 68 b4 3L t+t+ 2t+ I70
t+g 77 rL /}8 8r 59 27 gg 63 4r 27 66 28 6 5t+
6t+ 76 21 69 67 50 25 L24 34 t+3 39 58 33 6 69
50 80 22 78 99 66 z8 Lo9 59 52 34 53 3z 3 65
63652267 8¡7937 8436 &41r 6126 259
6275L76S795036 7545)oL9 74L6 5tr
59 7z 27 B7 38 t+6 30 LO3 68 45 6o t+7 29 3 63
67 77 23 6S 6z 59 27 LLL 59 5t+ 2'tþ 65 3z 5 59
77 t+7 39 84 91 73 3b 95 28 55 36 t+9 20 1 46
51 75 21 5a 8r 37 3r ro0 41 50 59 62 30 Lr 63
52 65 L7 60 57 57 e8 r13 r8 57 66 LoL 35 7 68
83 7h 24 67 83 52 38 115 67 ¡È 55 86 38 I 8o
73 69 18 89 69 5L 35 LO' 2L t+5 L9 4B 22 7 t')+

67 83 20 68 80 40 27 9L 67 t+L L7 t+5 28 7 6o
72723267 89TL38LL53è565r Bo35 873
5t+ 67 2L 57 66 60 30 99 26 t+3 14 32 27 7 54
52 73 27 72 87 40 27 Log 55 37 50 77 35 4 67
¿+8 48 2h 85 88 82 33 LzL t+3 16 6S 37 t+7 B 90
68 66 25 70 8l t+t+ ?6 LO7 L6 31+ t+L 59 30 7 t+9
t+2 5a 32 6S B7 76 31 r0l+ S6 ¡8 48 36 35 6 67
39 5t+ z6 67 6s 5t+ 3L LLo 75 l8 64 40 38 9 70

L34 81 zz 60 80 53 z9 88 56 t+o 38 33 2t+ Lo 48
h9 24 32 68 90 77 36 Lrt+ 3L 53 30 t+O 36 2 7L
73 74 2L 76 87 57 37 79 3L 33 L6 29 34 LL 52

LO7 7t+ LB 69 58 t+6 3? LA5 fi 3t+ 2 56 z8 I 66

I
a
f

6

6
7
.l
.J

l0
t1
T2
't?
a,L+
1F

J-O
17
IX
'lo
av
2L
22
/,t
zl+
?5
¿o
(.í
¡cl
¿Õ

3o
a1al

32
l1

34

JO
/l

?R

40
ll
+J-
41
43
l+l+
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TABLE If -- Continued

Pttñl ¡
i''Í

t+5
).4alv

+7
,al
¿{-o

+Y
)v
Ã1
)L

53

55
)o
57
rcl

59
60
OI
o¿
ot
o¿{-

o,

o/

OY

7o
7t
7z
73
7l+
75
1O

17 17
II
78
79
ÕU
8r
ö<.
cl¡ö)
öl+

öl
cl cI

.l^

90

?4 q0 25 ,5 65 7t+ 26 9t 5t+ 39 jo
B4 Q9 26 60 8l- 53 28 100 78 3r rg
36 67 26 7t 81 69 19 98 66 37 47
90 75 22 73 75 7t+ 23 Log 33 38 67
7L 45. 2L 48 69 63 3L rr5 22 48 t+o
54 çq 24 7L 8r 50 37 rLh s4 48 55
4t+ 68 L7 60 8¡ +g ?L 99 76 31 3i

LOo 65 ?6 76 8t 5B 27 104 41 45 52
L?2 68 L6 5h 84 49 33 9B 44 31 20
69 68 22 69 88 48 28 L22 36 77 70
8Z 75 zL 6¡ go ?3 3j rI4 3tt, t+z t+u
79 82 L9 68 78 56 36 rl-o 55 48 6z
84 5r ?9 7z 8s 78 33 1l-0 31 t+g 60
44 6z 29 69 87 67 32 rl-o 59 63 46
1+o 74 26 78 78 6z 26 99 67 3t h5

352 8L 16 67 58 48 25 tzL 35 +? 36
56 72 L9 70 92 r+7 36 LrL 24 30 35

Lo9 76 9 6z 80 53 29 96 66 48 34
66 59 Lè 76 88 7t+ 3L 92 8z 50 7
68 62 20 69 86 74 32 n6 22 59 53
55 t+t+ ?9 69 B7 7 ) 2t+ L?o 33 55 32

Lot 4? 28 6Ì+ 62 6z 3o Ll.t+ 32 bg t+I
5t 77 24 55 81+ t+9 28 72 90 ü,2 34
t+9 58 22 74 92 77 zg Loz 53 t+3 T6
59 60 30 58 74 6a 27 LL} 53 48 18
4r fi 32 56 88 7t+ 30 ro3 5L 35 4r
41 64 32 75 86 69 29 96 3h 44 39
3z ?0 36 84 8e 74 32 L25 35 8z 48
48 7B rB 6¡ 83 55 29 106 83 3? tr,3

57 78 23 66 8o 5L 27 89 55 t+5 7
50 34, t+3 80 9r 78 3t+ tYS 99 53 45

LOz 75 28 5L 73 t+7 32 gB 30 t+3 L5
57 36 4a 8S 86 83 3b Lzr 8r 46 48

L25 32 t+t+ Bz 9L 79 29 LLt+ 39 57 4?
B6 69 29 69 8o 55 38 90 45 3L 32
68 63 3t+ 66 77 7t 36 La]- 29 t+b L6
95 4r+ 34 7z 89 82 28 96 48 52 t+5
6L 58 3)+ 8z 7z 72 32 Lag U9 58 5tþ

366 69 21 58 62 6t ?6 70 6 t+3 L6
16 77 15 6B 77 5t+ 26 Lo7 7L 46 46
46 70 25 66 5z 7b 27 93 3L 52 46
5?732874636230 997L 41 o
6z 55 39 46 B6 67 37 101 29 4b L6
h5 66 L3 68 60 58 28 88 26 46 L5
86 8z 22 57 83 h.tt 34 gB 55 5L 5
75 76 20 5h, 77 5t+ 33 è2 30 t+5 L9

F^ 
^l 

ì 
^ 

/ñ

)¿ ¿L LU Ol
a^ nrl r n / /t4 ¿(' J.U OO

77 t+2 6 732929 268
2628 g6L
432L 877
36 27 L3 7r
5830 9r8
4028 7V8
5835 982
/a /^o¿ ¿, ¿v ou
t+7 3L 6 7L
5635 667
57 3t+ 5 6t+
6428 5i7
66 36 tz Tt
39 2l+ L l+7

P^ ¡/ .{>v¿o örL
5825 3 /|0
t+2 )j 6 6z
4625 568^^ | / Ã)¿. )v 4 oð
5528 9573831 68f
4928 572662ø 655
22Lg O4Z
50 ?6 L3 63
56?5 267
35 25 6 5t+
68 3L 15 75
t+6 21 6 j6
77 h,L 2 79
5422 571-
t+3 L4 1+ t+2
¡A ^^ | /^)óJU 4OU
t+9 Lt+ U 33
t+7 25 7 69

a/)) ro )¿,
/1or ¿Y Lv )¿
Ão ?Ã ? <o.// /2 J .//
1+9 22 5 57
48 28 2 t+g
t+9 25 6 42
7L22 735
6z z? 6 t+B
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TABLE If Continued

Pupil EF JKLiL,il{0

\rl

Y4
Y'
94
oÃ
o^
97
o,q

99
100
101
LOz
L03
r0l*
r05

6S
53
F1

o¿
FA1l

81
to2

+¿
óó

L33
ÕU
oö
/4

3L 75
28 79
2L l+Z

30 81
20 69
¿'ö /0
)È Ã?

t+I 7L2i cA
2L 57
25 58
?5 l+7

25 74
2L 81

^A A^
12ì\ l\/

26 LLL
25 97
28 LLg
21 104
35 LO9
3z 99
30 r0g
?7 '7R/t tv

35 LLt+
^.\¿,ö YV26 98
29 LO9
^t 

.l.l¿4 ÕÕ
)^ 11otuv LL,/

67 35
t+3 37
46 +5

- a / /^rJ-o o¿
96 3B
,q? <rv¿ )1

È9 t+5
19 53
B0 58
t+h 38
56 t+5
/t I A04 4ð
19 52
55 t+5

53 77

l_8 5t+ 2L 7 5L
25 25 t"6 5 5293t+32 457
7t65 40 7 8o
282527 56o
55338 7 68
8ty5227 5504825 65L
35537 57t245527 46o104827 863

37 t+3 2L 2 5L6 jo30 t+6L
9+727 549

47 ¿lB 26 Lo 78

4(
l-\l I

55

4l+
n1,I*

¡lnóa
7L

57
OU

)l
l+4

F1ll

IJ
ó¿
¿Pg

79
ñ{
5l+
39
6r
o,

bI/.\
52

td
+ó
7z
84

66
77
6l+
n1
l-L

9I
73
75
OI
o¿
44
77

11 ^--r!eJ

A=
R

C=
D=
E=
Ìa

G=
l{

Drake Rhythm
Drake ivlemory
Seashore iüemory
Seashore Time
Seashore Intensitv
Seashore Pitch
Seashore Consonance
Dorninion IQ

I
J
K
L
iVI

N
al

Chicago
Chicago
Chicago
nì,,.l ^ - ^^v¿rI vq6v
Chicago
Chicago
Iowa I'ta

Nurnber
Verbal i{eanins'
Space
U,lord Fluency
Reasoni-ng
I.iiemory

themati cs
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TABLE TI]
RÄ,I¡/ SCORES FOR G]I1LS Oi\ Á.LL TESTS

Pupil- A B C D E F G H I J K t iui i\j 0

1
J

a)
4
5

6
Ft
I

9
l_0
11
T2't?

r4
ìr

IO
1a1t

18
1A
¿,v
2L
á¿
/<

24
25
¿,o
27
¿ö

3o
{l

)L

l{

3l+

)o
37

39
40
,'1+L
4/,

4l',

5+ 63 2? 7Q 6.5 t+3 3z 77 5T 26 35 5? zz tr. j6
?q ,2 28 7.8 ü U5 28 Lot+ 5? 52 Lþi St tt+ ¿t 60
29 çQ r8 64 70 t+7 27 80 57 36 L7 sS 2ø t+ 426t 68 2L 7\ 77 40 36 97 2a t* 33 trS àZ t iz
++ 55. 37 78 69 h5 3z 79 32 50 22 34 30 e [o
96. 5q 2r+ h,8 TL 58 29 8l 28 50 Tz 6S lg T zz
t-9 76 tz 65 55 58 zT T5 LZ t+5 Lz 5? 2L 9 U35\ 63 29 7\ 76 52 31 106 t+7 Lþ3 20 Str lf 0 itr
2q ,6 Lo. 76 9,3 5t+ 3L Lo5 50 5L tt tng 29 z srq6 ç5 2q U 87 55 35 7t 66 48 12 tr6 ze ur 5o
ç+ ç5 t8 Q5 84 5U 30 8r 29 t+3 j9 t+t+ 30 5 trt,
iq 6t+ LT 67 97 ¿3 30 109 59 t+L 33 50 3u ? 6s
5q 59 ?7 60 89 t+9 3? 93 29 ho 32 u3 2t I s2
S8 ,T 26 T3 89 h6 27 rto 59 53 29 68 j6 t* +gtaz 9z ts 59, 76 5B 22 9L b4 52 rt+ 23 ig rr 5i
9Z 6L 2t+ 56 8O 49 32 ILt+ 23 36 3? 59 Z7 g t+g

27 5ç 34 67 82 52 32 L:.t+ 95 70 7 48 39 5 jzB776z6598z5Lz7 roó3453 o6g3t+ tfi
7o 77 L8 76 78 jU z8 TL 5t+ 3j L9 t+8 26 i LL69 5L 21 5q 9Z 52 29 Lao 28 66 t+o 80 eg ro 58
78 51 23 16 68 50 32 81 23 29 26 4z 21 7 ltrl9 7t+ L7 60 75 52 ?7 LO3 48 52 37 t+8 23 L5 47
44 l.g z9 7t B4 6L 35 rL6 8z 55 32 50 43 to 8o
86 6t 23 63 80 55 25 97 jg t+z U6 52 3g I 6t+
79 68 L9 7L 84 57 37 87 5L t+5 z3 h5 3? 6 63
57 66 24 64 75 52 30 80 ¿10 38 3 2Lþ 29 4 59j.h, 3L 34 67 g? 52 3? LoL 40 32 28 jg z? g SZ6255L9775754 2L 99 552 74832 h337t 79 L8 68 75 )+5 z8 79 53 ttg 0 9r zz 6 j5lr8 80 17 7 5 L5 )+i 37 tot, 56 t+9 L5 63 zL g h,6
9L 81 10 77 75 53 30 111_ 57 6L 43 49 28 rr 55
8o 76 zz T8 6L u9 33 9L 6z 3j zt+ 62 bz 9 69
t+6 46 z6 79 8B 59 3t+ 8z b8 z5 o t+7 za Lo hT
33 6L 3L 66 È3 57 ?5 Loz 7L 39 36 35 3L L? 63
4z 83 L4 77 95 69 30 93 61 2t+ h3 t+5 3t+ LL 59rr3 77 L6 6t 60 t+t+ 34 LOa Z6 25 22 z6 25 6 b5
55 t+2 36 63 àz 87 30 gg )+t+ 26 L7 33 30 10 50
5t+ 59 a9 74 63 70 30 89 6z 33 33 55 37 L5 ¡8
t+7 bo 3L 8S B8 70 30 110 82 h8 38 t+4 t+4 9 74
81 52 20 7t+ 87 66 32 Lzo 37 53 37 5L t+5 L3 70

L43 43 27 75 B6 6S 29 LL3 30 69 3L 5B 49 I 68
r+5 h6 30 66 73 66 32 rO4 gz 47 zg 70 46 Lo 5t+666621 688r5737La74Lb5 o4651 566
57 63 35 69 77 B0 31 113 55 t+5 6 bb 35 10 6r
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TABLE III -- Continued

L-/NI;iLIiï1a\FED¿ L{P¿I B

29 3t+ 32 79 92 7h 38 L]-5 30 57 30 63 t+ti.Ltþ 6L
7.r 79 Lb 59 79 39 32 78 28 27 o t+4 L6 5 40
ÇS 67 ztt 52 79 56 32 L07 4L 43 14 59 33 B 5t+6179235860 4130 68 572L o3613 844
49 r+8 22 63 67 65 ?7 LLO gt t+g L6 64 27 t+ 69
6L 62 ?6 6t+ 77 62 3a LL5 6L 58 48 83 37 4 6S
7L 53 L9 67 75 5L 27 LL3 7t 5L 5? 53 t+3 9 7L
81 732afi54b32t+ 88 2435234z26 737r0r 59 17 49 t+7 44 30 gz 15 ¿¡.4 11 t+2 34 3 52
57 53 38 8+ 92 75 38 to7 61 28 26 7t 31 11 66
30 b3 34 75 80 7o 30 Lr7 66 5L 40 6B 4r 11 6981712275876637 97 h3364aÐ3L ?50

1r9 72 2L 6S 7t+ 66 27 LO6 3? 28 15 t+3 25 7 50
236 8t+ 23 60 77 49 27 70 47 27 6 t+s tB 5 3S
L95 66 23 59 7t 55 2t+ B3 5b 36 L5 t+5 L4 t+ t+L
60 50 27 70 90 77 30 LzO 63 7r t+3 98 t 4 10 g1
6z 75 LB 69 72 53 30 116 115 6B 68 7L t+z 5 79

181 59 L3 73 86 S8 3t+ 8S 55 L8 0 ¿*O 2 LL 55
53 8ó 18 69 85 6t+ 33 83 29 30 4 t+8 3L 5 t+L

7945 967795029 83 55?0 5t+5L3 553
90 72 23 7t+ 8t+ 62 30 101 /+8 26 53 t+5 35 7 38
3B h3 3L 75 83 56 35 Lr5 t+7 58 39 58 25 I ó8
30 3L 36 62 Bt+ 77 29 LL7 5L 43 2a 90 29 6 67
587h3666696t+31 88 3750435723 663
h5 61 27 7t+ 7t+ 63 33 108 h6 61 29 5L 36 7 56677l-2875935626 9a 3137 9t+333 9t+7
45 38 3t+ 5t+ th, 76 3t+ Loz 41 6L 56 6L 32 Lo 6B
6t 66 20 60 8z 58 27 87 38 3h, L6 t+5 ?g 3 +g

Loo 77 25 6z 9Z 55 26 98 t+9 50 46 t+8 26 6 50
43 50 3? 75 8¡ 78 28 LL6 77 58 42 75 h,o L3 67
70 68 33 6S 81 55 24 89 45 35 32 59 20 9 t+3

L58 93 L|+ 77 70 5t+ 24 Btt 45 29 30 t+3 L7 6 t+t+

46 50 33 65 87 70 28 L27 5t+ 59 38 72 38 6 59
9z 7z 28 71 79 5B ?b LL3 22 t+3 47 56 29 I 58lr0 71 27 70 85 tþB 33 78 6 t+3 56 50 22 3 33
¿l0 5t+ 28 70 83 6t+ z9 t-ot 33 t+4 45 6t+ 27 r+ u5
69 76 L3 6z 92 t+6 3? LLz 37 3t+ t+2 56 30 7 6t
6o 73 t8 73 94 55 25 LCI9 83 1+9 4 46 33 L2 57
4t+ 53 27 7t+ 95 85 29 L25 ¡8 8r ¿+.r 70 27 L3 8Z

103 63 30 69 87 54 29 LLr S6 t+t+ 0 68 28 t+ 63
7A82267052553a 76 33?6 o69]-9L662

49 t+z 2t+ 75 76 70 2È 79 3t+ t+8 46 65 39 5 68
70752667925425 93 2748226322 852
75 56 27 55 89 58 32 87 t+9 t+8 29 3L 25 ro 60
7L 7t 38 8Z 8S 74 29 83 6t+ t+t+ h h2 29 7 t+3

Lzt+ 53 z8 74 8r 78 27 Lo+ 40 71 41 59 37 6 72

l+5
46
47
4ö
)+9

5o
F1,ì¡

52

)+
55
>o
57

ÔU
oJ_

o¿,
oJ
64

66

oö
OY

7L
t1^
lá,
It
(+
75
76
77
tö
79
80
.\r

claö(.
Ê?

ó4
Aq

utt
.I^

9o
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TiiBLE III Continued

Pupil CDEF KLlqi'l

vt
Q2
Q?

94

4"7
/I
OR
oo

100

t)
,7'7
tt

l_01
FN

100
42

,q ÃÃ

553
F ,al)+o

L3 46
570
to)

11 50
l-l+ l+7
I ? /,,4

848

1(
o

)(
20
2L
)¿
20
la

?9

71 25 80 89 5L
72 22 63 81 55
41 92 60 90 68
61 29 78 96 B8
63 27 6t+ 79 84
48 z5 69 8S 86
52 33 76 8o 77
66 30 75 93 60
55 2L 6z 7È 53
)+O 4t+ 81 86 8o

28 96 28
26 8r 3r
?t+ Loz 37
3L LAz 7Z
29 LO+ 52
27 LOz 4L25 96 3028 83 t+Z
2B 90 t+O

37 98 29

hl

37

r+4
cA

4¿
27
)Y
53

?/, I O

7t+ 29
t+3 30
6o zg
44 27
31 3t+

'Y 
¿(

oo ))
)( ))

l(ey

A * Drake Rhythm
B = Drake ivlemory
C = Seashore l''Iernorv
D
E = Seashore Intensity
F = Seashore Pitch
G = Seashore Consonance
H = Dominion IQ

Chicago i$umber
Chicago Verbal- It{eaning
Chicago Space
Chica.go ìlford Fluency
Chieago Reasoning
Chicago ivlemory
Iowa l.{athematics

I
J
K
L
i'.{

I{
n
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TABLE ]V

RAi.ü SCORES OF BOYS FOR T-TEST

r L¿y¿I

l_

l+

.l

1n
1l
L2
t{

L+
1rL)
tb
L7
18
T9
20
2L
?2
23
2l+

¿o
¿(
¿ö
29
3o
3L
32

34

//oo 4y65 62
^/ ã/JO lO
5L 65
97 82
76 74
55 50'i 2Ê 7È

fv

6t+ 76
59 72
7? 

^A
I ¿ V/

63 75
/F)¿ o)

/.1 //oö oo
L22 6B
4z 5073 7t+

Lo7 74tÐ 24
87 75
48 4Bgt+ 80//oo )y
Ar FaÕ4 )L
56 72
5L 77ó8 6z
/ao¿ ))
/Å /aoð oJ
7L t+5

32 ?o//4) oo¡// /^JOO Oy
80 6r/^
hl
)¿ vJ

3t 7b 87
11 76 7025 67 78
3L 85 gtv
L3 67 7L?? 65 BS
3z 69 83
16 73 8¡
21 69 67
27 87 3818 89 69
L9 84 8/'-
L7 60 5725 70 B5
L6 54 84
32 65 87
2t 76 87
18 69 58
3z ó8 902L 6S 90
2t+ 8¡ 88
25 55 65
r8 76 88
29 7z 85
L9 70 92
2t+ 55 8r+-

20 69 Bó
39 b6 B6
34 66 772L I+B 69
36 84 8z
13 68 6o
2L 5B 62
22 53 6z
28 78 77

79 38 B9
56 32 84
50 29 83
68 28 84
62 28 84
62 29 84
5t+ 26 L07
62 3L Loz
50 25 Lzt+
46 30 103
5L 35 IOt+
52 26 95
Fñ 

^A 
r r 

^, | ¿.ó LL)
44 26 Lo7
49 33 9s
76 3L 104
57 37 79
t+6 3? Lo5
77 36 LLI
73 33 114
rla ^^ ì ^aó4 )) L¿L

^/t4 ¿o yt
74 3L 9z
78 33 110
r+7 36 LLL
t+g 28 72
7Ì+ 32 L36
67 37 L}L
7t 36 LoL
63 3L Lr5
7t+ 32 L?5
r ¡1 ^¡\ .l.l)ó ¿,ö ÕÕ

6L ?6 7060 29 Lo$
71,, 3 5 LOg

¿¿.
22
¿.u

¿J
?5
2l+

¿,Y

4,4.

2l+

))
)v

3l+
^.1áó
)o
25
I ¡'1+t
2l-
25
35
¿,4
¿ö
))
¿ö
30

¿o
25
t-o

945/\u hl/vL

547
4 6l+
739/ ^-o J,830
357
/ /aooy^ /^JOJ
7 4t+870
768
749
õ nrl| (ô/ /ño ol

ì ì F.t
-LJ- ) I

r}. //x^n

27r
20 60
890

10 67
340
/ /ao ol
147
957662
2 l+9
l+ 60
96L

r ^ /^L) O)
6 l+2
< /^/ æ/
40r7ó8

5etr

Ä = Drake Rhythm
B = Drake liiemory
C s Seashore l4ernory
D = Seashore Time
E = Seashore Intensity
F = Seashore Fitch

G - Seashore Consonance
H * Dominion IQ
I''{ - Chicago Reasoning
N * Chicago iviemory
O a fowa þïathematics
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TABLE V

RAI.f SCORJÌS OF GTRLS FOR T-TEST

PupilABCDEFGHi,{i\tr0

'l
I

3
I

4
5

n

ö

IU
tl

¿!

L2
l?
Ll+
l5
IO
117
r.\IO
10
¿U
ZL
a<.
1)
2l+

r. I
?R

?1

t)

56 56 ro8ó 6s 28
/'.8 76 rz
7B 5L 23
91 81 10
5t+ 3t 34
58 57 26

118 Bo 17
6z 55 19
69 5L 2L
70 77 18
71 79 l-t+
t+7 40 3L113 77 16
66 66 23
57 63 35
4,2 83 14

rlg 7? 2L
181 59 L3
r95 66 23
57 53 38// /^oo oJ ¿¿
t+9 48 22
53 B6 18
46 50 3390 7z 23r58 93 r4l-10 7L ?7
73 7L 25
70 75 26
7t 71 38
57 52 33t+z 40 h4

76 9373 87
Ác ÃÃv/ 

-))56 68
77 7567 9z
'7? AO
| / v/

75 15
77 57
56 87
76 78
59 708s 88
/1 / 

^OI OU
ó8 8169 77
nn 

^e(t Y)65 7t+
73 8ó
59 7LB4 9z67 7363 67
69 8¡65 87
7t+ 84
"7r7 '7^t I tv

70 8¡8o 89
67 92
¡l^ ¡{p
^/ 

xhv)

76 80
81 86

54 31 105
55 35 7t
58 ?7 75
50 32 8r
53 30 111
5? 32 LOL
t+6 27 LLO
45 37 r]t+
5t+ 21 99
52 29 tZO
54 ?8 74
39 32 7B
70 30 l-r0
4t+ 34 L02
57 37 LL7
8o 3r LJ-3
69 30 9366 ?T Lo6
58 34 BS
F F 

^ 
| -ì^)) <.4 ó)

75 38 Lo7
F^ aa 

^Phv {t vh
,/ / /& ./ .)65 zZ LLo
6t+ 33 83
70 2B L27
62 30 101
54 2t+ 84
48 33 78
51 28 96
54 25 93
7t+ 29 83
77 25 9680 37 98

<,>
28
24
2I
28
<'(

"^2L
32
¿ó
/ r-\

16
l+l+

r1at
.F

31+
.)

<.

1l*
111l

2l+
-n4l
fl

35
17
/,t
?(
¿¿
¿y

¿
l-lv

o

tl¿J-
at

,+

4
10

I

O

tĴ\J
11

t1
+

tl¿¿

4
5

6

o
{
.l
Õ
¡t

11
¿I

Aö

1l
)Lq(

t+9

b6

l+4
¿f0
(+
4)

ÔI

,a+L
AA

,l+L

<X
IIL++

JJ

tr?
l+3

5O
,.4al' u

lLç-Y

A = Drake Rhythm
B = Drake I\iemor-v
C = Seashore I'Ielnorv
D = Seashore Tiiae
E = Seashore fntensity
F = Seashore Pitch

Seashore Consonance
Dominion I8
Chica-go ReasonÍng
Chicago l.{eraory
fowa ivla-thernatics

G-
H=
IYI =N_-
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TABLE VT

RAI' SCOP.ES OF STU]]EI.{TS SELECTED FOR THE CORRELATTOÌ'ùS

r u u.r-L ug^ BC EF KLIUII\IO

't
I

<'

l+
Ã

r7
I

10
'ì 't
¿J

L2
t<

Ll+
1Êt1

IO
T7
rAIÕ
tg
4.V
2L

44

¿o
r-(

2g
2n
1l

32
.tl

3l+

}I
!1I

F
F
ivl

i,,,1

Iì
Eì
a'

F
F
l'{
F
i\ij

¡.f
IVi

F
F
.r
F
-r

F
F
-r

i\iï

ivl

YI

F
1\,t

F
ñ¡
F
lül
n
r|

Ir{
l.{
F
F

5t+ 6B 26 58 8t+ 49 29 8¡ t+L 32 35 58 ?7 5 50
5L 63 29 7L 76 52 3L L06 47 t+3 20 54 35 6 54
78 st ?3 t+6 56 68 32 81 23 29 26 t+2 2L 7 3L
87 76 26 58 B2 5L 27 Lo6 3t+ 53 0 69 3L+ 5 53
59 72 27 87 38 t+6 30 Io3 6B t+5 60 47 29 3 63
83 74 ?h, 67 83 52 38 115 67 5B 55 86 38 B 80

1r8 80 17 75 L5 1+5 37 l.ot+ 56 49 L5 63 2L 9 t+6
t+7 t+o 31 85 88 70 30 110 8e 48 38 t+U +4 I7t+
46 46 26 79 8B 59 3t+ 8z t+B z5 o t+7 20 Io t+7

113 77 16 61 60 4t+ 3t+ ]-oz 26 2j 22 26 25 6 ]+j
49 ?b 32 68 90 77 36 Lrb 3L 53 30 40 36 2 7t

r43 t+3 27 7 5 B6 6t 29 LL3 30 69 3L 58 4.9 B 68
68 66 25 70 8S totr 26 LO7 16 3t+ tù 59 30 7 49
90 75 22 73 75 7t+ 23 Log 33 38 67 29 29 2 6B
7L t+5 2r bB 69 63 31 r15 22 4"8 40 26 28 9 6r

r8r 59 L3 73 86 58 3h, 8S 55 L8 0 l+0 2 ll- 55
6s 67 2t+ 52 79 56 32 LA7 LL tt3 Lh 59 33 I 5t+
81 73 20 53 5t+ t+3 24 88 2t+ 35 23 4z ?6 7 37
7L 53 19 67 75 51 27 Lt3 7L 5L 52 53 t+3 9 7L
79t+5 967795029 8355?o 5t+5L3 553

L95 66 23 59 7t 55 2t+ 83 51+ 36 L5 l+5 Lt+ t+ t+l-
t+o 74 26 78 78 62 26 99 67 3L 45 64 28 5 57
59 60 30 58 7t+ 60 27 LL+ 53 48 r8 49 28 5 72
t+g 58 22 7t+ 92 77 zg toz 53 43 76 38 31 6 8r
677t2875935626 903L37 9t+333 947
45 66 L3 68 60 58 2È 88 a6 t+6 L5 h9 25 6 42

110 7L 27 7a 85 r+8 33 78 6 t+3 56 50 22 3 33
70 75 26 67 92 54 ?5 93 27 t+8 22 63 22 I 52
t+9 t+2 2t+ 75 76 70 28 79 3t+ 48 1+6 6S lg 5 68
42 65 2L 57 73 59 35 LL! t+4 38 24 55 ?7 4 60
55 52 33 76 8o 77 25 96 30 )+2 2a 3t 3A' 11 50
62 79 zo 69 66 t+t+ zL l-ot+ 96 38 2È 25 27 5 60
53 8Z 2L tþ2 84 55 25 97 t+6 45 9 3t+ 3? t+ 57
70 8z 26 70 5? 55 30 76 33 26 o ,69 L9 16 62
73 66 30 7 5 93 60 28 83 ttz 27 Lg 39 27 l'L, 47

nel.

A -- Drake Rhythm
B s Drake l,Temory
C * Seashore iriemory
D - Seashore Time
E - Seashore Intensity
F - Seashore Pitch
G = Seashore Consonance
H = Dominion IQ

I = Chicago l$umber
J = Chicago Verbal lvleaning
K o Chicago Space
t @ Chicago tiord Fluency
IrI = Chicago Reasoning
N = Chicago i'.{emory
0 = Iowa Flathernaiics




