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CHAPTE:R I 

THE :UAT1JRE, NEED .t1.I'ID PUR.l?OSE OF nm STUDY 

The abilit,y to road and hear music accurately is jinportant for 

nmsicians. Such abilit.y has special sign:tficru1ce for thoso who train and 

direct musicul groups. Teachers of. music in the schoo;to obviously should 

have an adequately developed technique in reading, and an ear trained to 

meet the prllotical problems encountei-:ed .in chorcl. and orchestral comluct--

k'usic teachers are obligated lw the nature of their profession to 
dovclop a. high degree of skill in res.ding the language.or music. 
They 1uuot e:mmine qua'ltitieo of. ma:cerial for choral nnd instrumentaJ. 
r;roups; the pi"actical. value of: rflpid and acctu-ate hew.ring is clear. 
Facing a chorus 01~ orchestra., :the conductor rJiict surpass the group 
in h:i.s ability to grasp. the printed pa.go. A thoroughly developed 
a.u:-caJ. sense is equ{l-1..ly importa.n:b.,. fo1· the conduc·~or must instantly 
detect rlJYUmtlc ml.cl tonal errors.l 

This s'Lucly vms part:i,cularly . concenwd with the abi H ti of musie:i.~ns 

to read and hear -the r,1olodic and h:m:aonic i:ntor--ralo and chords~ as i.'l]lpor-

tant elor,10nts o! music., because the music director mus·~ be corrt:.inunlly 

concerned. i·rH,h ho.vine; the 110·i;es perf orm.ed. as writ.ten. 

Roa.ding musical no·tut1011 is a process of obtdnine 1:1.emni.,g fro:a 

sy.Gibols., and presupposc3 the ability-to think in r.msicru. le.i.-iguago., just 

,v· . -- :.i.ncerrc u onon. 
and Co • ., Boston, 1949. 

J.fusic Education il'l the Colle.c.~c. 
P• :59. - - - C • C. Birchard 

I) 

GThe term 11 0.bil:t-tytr is uncd :i.n a coneral sense as 11th~t which one 
has attained thi-•ouzh truinin;:;., practice or o:i:.periencc.n (!Ja:lt Schoer11 Tho 
Ps;rcholorQ: of' lhwic. The Ronald Press Co;npaxzy-, Hei1 Yorka 191.i0. l?P• 1?;:t;: i52.) ,, - " 



as in the reading of F,nglish it is necessary to get mea.:ning i'rom \rords1 

and presupposes the ability to thlnk in t11at language. notes and chords 

have a de.firrl.te mean:htg only to the .reader who has a definite lmovrledee 

of the tones and b:a.rmonios which these Sj'lllbols 1•cpreoont. 

There are impor·~ant D..17.d subtle relation."3 betl-reen the hoa.ting and 

reading processes., fo:i.1 

The person who hears raentally what he sees reads boat. It is 
possible., th:·ous;h vaFlous mechnnioru. methods, to read qUit~ ra.p-
idly v:ithout much consciousness of the aural effect. This is not 
a vt,Yl'J' int,elligent method o:£ approac.."1 snd :ts· a poor basis for 
musicianship. Most music educators will admit that whnt we are 
aiw.ing for :ls intelligent rev.ding or :music at, sight. Another is 
accurate mental hearing-of the printed page.1 

2 

Reading and mental .imagiri...g · of aural eff oct are closely related and 

nearl..,v s:tr.iulta..i.eous processea. Just o.s the sk'llle<l reader 0£ printed 

words cm1 :l.maglne how they will sotind, so the sidlled musician ·can inu.1£,°L"le 

tho sound of the musical. symbols. Af,rnmr, 2 in· a studs,. of the power to 

:image and tlrir:i.k in tone, i'om'ld that :musicians always reported tho use 0£ 

an.clito:cy imager-.r. And 1noro than half of the musicians who servod ss sub-

jects atteoted "that auditory imagery could be as -.rlv:i.cl as actual. t.onal 

perception. Sb.3 also found., fror:r a sl;ud,y of their lot tars and autobio-

graphies, ·hha-t the groat composoro lived in a tonal world in which actual 

haaril1g f'requerrt;l,y was 0£ less ir-.iportance than mental hem."ing. They 

2., • ·, 
u.arie ,-,gnaw·. 1tA Compar:i.so11 of the Auditory Tu:.ag$S of ?lusicians, 

Psycholor;ists, end Childran. 11 Ps;rchological :tlo~-7"aphs., 31, 1 {1922) 
i:1holo No. lL,o., 268-273. 



constantly emphasized aural imagery in their adv-lee eoncern.i.ng. musical 

training.1 · 

i,~roquen·~ly crtle hears a musician attest to his skill in hearing 

music mentally from its note:tion. 

I remember a gathering, mainly or literary r.100:ple, in ivhieh I 
,iras ta.teen to task !or imply-l_ng quite casually that the sound of an 
orcheo,:tra.l score., and the possible interpretations of .that score, 
could oo qui to v-lvid to me t!trough reading the', notes., oven j.f' I 
had neH;her heard. the score per-l'ormed nor played the noteµ myself. 2 

Such highly developed PD'•iTers o:f a.uditor-.r i!J.agery are e:rpectod of' 

skilled musicians. n.Al\'f real musician is rtble· to pick up a score and by 

merely read:ii:11:; tht! notes, hear the rausic accurute:i.zy-.11.3 

The aocurate reading .and hearing of tru.sic as ·nn :L"llportrint asp€1ct 

of r:msic1.:':!.1.'1Ship han long been .raeog..'lizcd. Ji:vidence of such recognition 

is tho incltmion of courses in the curricula of music schools, generally 

listed tU'ldct' the tit.le of theory-~ which• ha·ve as c. major purpose 'the 

devclo~mcnt o:f this o.b:11:tty. 

At the p1•escm.t, time ilic..-reasing eraphasis in theory courses is be:tne 

placed upon the aural ex_per:tenc:ing and imaging of music in conjunction 

with ito wr:i.tt~:1 aspects; for after all, music is a tonal e.rt a..'1.d is 
prim.:lr"'lly to be heard., '£he s;yrabols of muoic aro only a mcm1s to ·bhat, end. 

l.· . ~,fal--ie· ·li.gnew. :1Th.e Audi tor',9' Imar:,-er;i;t oi' Grea·l:, Composers. 11 

~holot,i(~al Llonoa3:a.;,hs1 31., 1 (1922) Whole Uo. ]1..0, 279-287. 
f') 

c.Rocer Se~sions. The 1:lusical f,;;:oorlonco. of Cor:Inosor, Perfornor., 
Listener. Pr1.11c(:rlion Univm.ity Pl•ess., Pl"'lnce-con;-:ir.J • ., 1950. P. 29,. 

".I 

.;iRobort A. llclcher. "The· Status and Function of Ear Training :tn 
tw-:ierico.:n Coller.es O..'ld Conservatories. 11 Procccd::L"ir~., .'.33 (1938) 192. 
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A recent t,e-,,..xtbook po:!.nts ou.t that 11mus:tc is heard, not seen, and so one 1 s 

macy'"Sis-should be primarilyaura1, not visual. 

notutionwhon seen should be:hea.:rd r~ntally. • 

This means ·that mwic 

11:vcn for the mv.sicaJ. layman who r,1ay have little ablliJ~y to inter-

pret complica:ood scores, the value ot theory study lies in tho fin.or 

d..1.scr4...iuin.ation • of au:ra.1 oi'f'ects. 

The study of.' theory assists in maldng it, possible to hea7.:' more· 
completely all details or the tonal com9lex that charac·torizes our 
mus:lc. The listenar trained ill. theory is wore awro:-e of the details 
of 1·hy-l;bms, melodic line; harl.n~:n:tc content and tn.1sical structure 
than the non-.. trai11ed llst,ener. 

In the area or performance, ·t.he. poy,·er of aural discril:ti.nat:tan 

sharpened by theoretical training haiJ significruit application. 

A kr...owledge oi' ·che functions of' to11es, re1;.1lltill{f from a s-t~~ 
o:f theory, :tr.d?lue:11ceo tho per£ormcr1 s renditio11 a11d loads to ii.or::: 
ei'feotive perfoma.."lee. For (Jlj.,-ample 3 middle G as the third of an 
A-mi.nor chore!. pe1"1'oms a different function fro::i tho sarJe pitch 
as the leading tone in the key of D flat major. With an awareness 
of th:ts fut1ct,io11al tlifforence, the sinc;er or pcrfonnor on a,--i :L-i-
s-trumc11t where Pitch can be varied ·will alter h:ts rcnc1ition vf ·tho 
pitch to ·make it perfol"ln. its function bettor. C as the leacllng 
tone may be rendered slightly shro.~p; as the minor third, a few 
·vibrations flat. Such slight variation en.ltances the function of 
that pitch with:i.n the tone. complex a1.'ld makes the rendition more 
ei'fect,ivc. Ua:7Y such variations resulting from the pari'omcr 1s 
knowledge of the relationship 0£ tones, chorus, and clements of 
the st,rucfau:-e have Ji:;heil" influence on the total ci'fec:t of ·the 
performance and make the difference be.t't'v-ocn an el'."l:.istic and an 
ordinarrJ rondition.3 · 

1Hovrro.•d Ansley Muz.•phy a,,"l.d Edwin Jobn Stti.ngh.a.111. Creat:i.ve Harmony 
~l!IJshiJh Prentice-Hall, Inc,., Harr York, 1951. -P. '95. 

~Iazel lfohavec Uorga..'1.,. (ed.) Music T~ducation. Source. Book. 1.'-usie 
Ed ' •·T •• -" C -"' C'i ~·~I r.r1 -• .. -:-,• •x -- ucai;ore 1-,at,:wni;W. m~eronce., l'i. cago, Il.!.e; 9L1-i • l. ll/ • 

.3'"~-1d • .1.u... P. 119. 
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For the music direc-'r.or the ability to road the score and understand. 

its complenties is greatly a:id.ed l,y the study .of theory. 

The score reader well versed in r.msic theory ca.~ hear the score 
internally better than t..he no1~traincd reader. Since his inner 
irnage of the tonal complox is fuller a.11.d more uccurate g he vrlll 
de,~1and moro fro::-;1 his perf'onning groups. The s10-:..1d.y of theory thus 
sharpens the ear of the prospective ccri.ducto1 ... l 

The importance of aural imagery in its relo.tion to score rc~1dini; 

and the nanner or its development through training :L11 thoory has been 

su.rrirnurized as follmvs: 

'l'ho aim today :ts to develop aud:tto1,y :lmagory in the pupil so 
t.h2.t when he thinks "tonic chord11 ha is not merely see~ a chord 
on tho ota.ff but is hee.rii-:ia a comb-lnation of tonas consisting 
basically of a najorthird with a minor third over it. Sir:rl.larly11 
11hen looki.."1[; at tl1e l:ta.."'."!nonized meJ.ocly' tha·t he has writt~n in his 
bl1,nJ-: book., h0 vrlll 1-1hat b.e sees., just as though he v1er0 
playing it. ut ·hho piano• And in the end .he vrill come to the point 
where any 11usieal score which falls under bis eye ,rlll arouse 
auditor-.r i1::1;1ger;f, so that he will actually hear the nu.sic wit.h his 
11:llmer ear" as he looks a-t the notes~ Mot 'e'vc'ryone will have t.he 
power to do E1.! -t.his of com•se, but evcr,Jone has enough ta.lent to 
do at loust sorn::-) of it. Else ho oughp not to be taking a mu.sic 

• 2 ·. -~ •-::-:;--)-- ---tnOO:Z course. t.Italios in tne orlgina.r.. 

Basic theory work hns often been corapa.,.-l;men·Lalized into scpc1~atc 

car-train:i.ng arid hro:-1nony c<:,U!'ses bu.t the trend is to1t1ard their integration 

because L.--i bo·t;h, the mental hearing of tonos a.'1.d l:.ar:aonie~, is of prime 

ir.iporta.ncc. Tho ear t:ra:L'l'Jii'lG nspects of theory study oro1 of coti.r[)o., 

specifically devoted to developing powers of aural discrit"..:tnation and 

:bnagery. "No scheme of oar traininr,; can be considered adequate 1:vllich 

2m..u .. l 'fl. Gehr kens.. ttJPundamcntal Pr:tnciple s of Theor-.9" Teaching. 11 

!!s>.£.~c1:l;i11~, .3h (1939) 6h-7l. 
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does not make constant provision for developing musical imag017.nl 

Practica.1.zy crvery · -t.heory t.ca.ohor bears. m. tnass to the noeessi ty of de-

velop:u1g this s1'-.ill. One snch testimony will suffice: "The most vital 

part of the ,rhole subject, of theory teaohing is ear training. r-t is im-

possible to o~"er~iGate -t.he importanca which t,he training of ·the ear should 

occu:frJ in the minds of both tea.chor and p-11pil. r:2 

Likewise in spooiiic courses in harm.on~'{ the aural aspects are 

corai.ng to be l:>acognized as of primary ft1portance, l"nther t. l1an the mmtlpu-

lntion of ojmbols. The va.1.ue of w1•itine; harmony unaccompanied by aural 

imagery hav been questioned., 

A poll of practice aoovJS ·t;hat, more time in tbeor-J classes is 
given to the written aspects o:t theory (four-vo:'Lce harmonization 
of. melod5.es, for example) thB.U to &ry othe:i:' one activity. It has 
been questioned v;hether the um1al wr-ltten act.iv:t'l;ies contribute 
vitally ·l,;o the rcn.1 ends oi' theory instruction. It ·is bol:leved 
that m.•H;irir, by rule uncocompaxrl.ed. by :i..VU10r co11sciousness of the 
sound of the ~roduct is quite useless in devolopil'lg a desirable 
musical goal.-' 

In a. study o:t how 62h selected choral loi:J.tlers actually used lmow-

ledc;e of lmr.non,y ai.-id nkills :lnvolv:i.nc ha.rmon.:r, it 11as fo1.md .,c.bat tho aural 

aspects of hru.":'.iony were of poramotmt import~1cc • 

1!ot only ru:•e the c.c-tiv-ltlas involvine tho heari.'1£; of harmony 
rated -o.s most used, bl1.t in ,their very mrture they are crucial to 
i;he choral leader's work. Sil~"'l.t, study of the harmony of choral 
numbers; althou~h not ru.1 absolute essential, is an offic:tent way 

1J8:n~s L. n1:1~sell~ a.".ld Mabelle Glenn. Prr;cho6o,._'t"C -2£. School 
I,!us:tc Tcacn.1.1-y-~. Silver tr-urdott Co • ., Mmr York, 193B. l'. 173. 

1921. 
21mgela Diller. 
P. iii. 

F'irst Theo1:y- Book. ··-------
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of prepnr-lng niunbers and of sclectJ.ng nura.be-rs for use. Making sure 
that the chords rendered ill rehearsal OJ."0 the sa.";!G as those of the 
score is an absolute es$emtial of :reooa.rsal procedure. The high. 
'ro.ting of usefulness given these a.ctivit:tcs, and their essential 
riature., cn:iggesi; th.a:!; t1w su.cceos or ·fa.ilt1re or tho har-tllori.y -!;ra.in.i.ng 
program for choral loaders must be determined by the extent to 
which these aurru.. skills ar-.J attaii1ed. ifo matter whe:!; pther skills 
may be developed in the lm.roony prog-.crua., i£ the choral leader can ... 
not l3Got- b1rmony from· its. rapresentiation in ·the score., the program 
of traini.'rlg has not been fu.nctional. :Ua;jor attention in tho tra:.tn ... 
ing progrart1 shotl:ld be given to this a.$pe~t. of' the subject; accom-
plisbm.ent should be .measured in terms of the ox-l;ent to which tho 
student oan heaz- what he i3eos.l 

The pi"eOedill::'; discussion lw.s shown that :rapid and acc,:irate score 

readinr; ability is neceosaey for nn1sic5.a11s, espec:taJJ~ for those Yfhose 

s-tanding, a.•1.d mental hearing of the music~.l notatiop. The actual heari.'1.G 

o:f t.hc music confirms, rnod.ifios., or disagrees vd.th the manta.l imp1"essio11s 

protluced by tho notat,ion. It, is apparent that eye and ear must be highly 

coordina-ted,, so tha:h the function of one becomes closely rola-{~ed to. that 

of ·the other. li'rom a practical viewpoint, the process appears to become 

The o.bility- to read and understand musical notation has an impor-

tant use il1 the rehearsal situation. It is essential that the tones and 

hannonies, as impo:r-bant structural elements of music, be heard froo. their 

repre1:1entation in tho score.- The purpose of correctlzy- hoarill.G the tones 

1swnt1ol T. Burns. I!?.rmo7;--tc Skills Use~ :!?z Sele~ fil.Gh School 
Choral loaders. B11.reau of 1"ublications, Teacners Collcgo., Golwnbia 
Dnivors'ity, How :to~k, 19h5ot P. 9$. 
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their peri'orma:.:.'!ce, 01d -thus "t,o secure the cc:i."reCt pcrfor.nmi.ce of the 

o.videnced l~ sldll in dei'?.ioctinf;; r:telcd:tc and hru:·.-:ioitlc e:rror3 in th.e per ... 

:r;or.n.o:ncl3 cf i:i,usi.c vklla reading t:he score. 

Mo..s-lc:tru.-.ship 'is ortl::tr1a:dly understood to include the ability to 

read a. muslcal oco1:·c. Muo.iciznri i;ho claim to be ::ible to read. independent-

Ji and. cori:;a:inl:y 'f;l:ose who need or are el-.--peotetl to use such ability in 

their 11rutlical .ac-tivitlas, should sh.o-;r some degree of proficiency 011 o. 

test which meam:ires the extent of skill in detecting discrepancies 

l1otvreen the notation ~"'.l.d the pe:i:-fo!'l'.'...\1.:L.'1Ce of tones end hmnor..ies., One 

choral director reccn.rnends that ::over:r cchool g;.•a.'lti."lg dezreas in music 

Dhoulti refuse to i;1•ad:1sto r:..v person ·Kho lncks the i\mdt"l-'l;lent.il. ::mwic"la:n-

ship reqtd.red ·to pass a simple score re~g' test ·of· this so:rt.,.n1 

But t,he act".lal e:::tent of score re&ling a.bill ty as indicated b-J 

sv.eh a 'test has r.!ot. beem knm-m.. In itiew of the value of' score reading 

ability, particularl:y in 'such a functional si-'r:,uation as -a rehearsal where 

it mm::t be applied to a.practicru. musical situation., some indication of 

the ~:i:ctuv.1 a.chie'i0mr::1nt of :musiciru-is -wc1ud be useful in sett:LYlg up tra:in-

int,; progrci1no for nmsicians. O.n this tcr..to.ti-.r0 basis., desirable staz'ld.ards 

of achievement could oventualfy be established. 

From the results of a test of i:,his type., aft.er its use in an 

o,q>erllllental sittmtion., m.a;t bo inferred the contrlbi.1.tion o:r theory· tra:ll"tlr1g 

1Lara G. Hoggard. 13Ero·~ 2!usic Reading Choral !_ehear·sal. 
'fhe e..trlihor,; new York., 1947. P. 2[. 
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to okil.1 in ~oac.ing t:r.d hc3.r::t.ng mu.~:i.o., 'boca-qsc t:h.0 rocogn:i.tion of rne1od.i.c 

at least for chora,J. d.;ix-c,:::tor~, in the ga.ini.'1,rt of menl:ial concepts of music 

f:r,;im the s:i.lf.'.!nt Dtudy of the scor·e, and in t.ho 001:ipar-.lson of t.he sound of 

hannony 1-ti:th its noto:t:i.011 dv.rtr.g the reheti1•s::-.J.,. 1 It seems reasonable to 

jud,ge act,ivit:tos :i.n theor:r t1•a:i.1ung by their contribution to .nr.lS:tcnl 

corrolati11g e,ye and ear i'i.1 a score read:lng test, such as 1mde1,,.l:..o.ken in 

·th:ls study, hus not been knovm. ~;orne 1mowladge of the. relationshi:9 9f' 

th001;,,'" ·l;rai.:rdnG to accomp]isbment on a tsst, which utilizes s:uch training 

in a very usef·ul sit,uation, wo;:11.d be of coiwiderable value to teachers of 

theory i?1 dot.ermi:ning the method s.nd content of theory courses. 

A t.est of skill in detecting diaorcrpa11ci0s between the notat.:i.011 and 

psrfcmance of the tonul conte11·l:, of music ·wo11ld_ also help to fill a need 

for an a.chi!2Vei:1ent test :in, this area. On the cc.111ege level 1;he tra.:tning 

of nm.sicfa;ns .for teachmts; posit:'t.ons and other directini; responsibilities 
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which r,1.1c!1 ti.'a:ttrl.n;., :ts· c011corngd. 3unh a toot "!.1ould be i'.urthor· u:.mi'ul 

:rending secmn t,o be needed. 11 Ana1yt,iot~1 app1•aisaJ.;e of co:mplc:;i: ukiJ.19 are 

neoded a.t1 ·ne}.1. ,:1.s car·ofttl titudies of {;J:ieir gr::rvrhh.ul !Xm.~'" factors besides 

skill. 

Iu v:i.er; of those consitlo1•ationa., tlds stutly wno undert&ken to 

:i.:r1vcstigate t,ho scort:, t'tJac1ing ability of musiclatts; sr,acifioall;f the 

nb1.1.i:hy t.o roe.cl. m'id ha::a- the :ra.elodic a..ticl ha:rra,:inic ~leme11ta of music, as 

nn1<,mg runs:tcians c:l:th€:r p1•epa.ring for, or aJ.rosdy active in a mus:1.oal 

career, rnim:iily, undergraduate snd grad:cto.te music: nmjors :tn colleges and 

uni vers:t ties. 

1:sct.m..-.i B •. Greene. 1!ea.sure1:aents of Hura~"l Dehavior. Tho Odyssy 
PresD1 Ncn1 York., 1952. P. 366. - --
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The study also was to be oonceI"n.-ed with the relationship of certain 

i' actors or characteristics to this abili"!;.y • The factor,~ to be s0lected. 

,vould be those wlu.ch might l"easonably be expected to have some relation to 

this ability, ancJ. which could feasibly be included in the study. One oh'!"" 

v-lous factor ,-rould be the amount of tl•ain:i.ng in theor-,r •. Tr.is would in-

volve tho deter.ntlnation of levels o:f achievement in theory. .Aniong other· 

factors to be invostic;ated vro:ret the principal medium of performance, 

d.irect:tng mq:ierience, keyboard facility, ao.o1.mt or s-tudy and experience 

o:n tho principal meditm1 or performance, age, a..'1d sex. It woulcl be useful 

also ·to de·berr:1ino which method was used predominantly in listeninc for 

accuracy of ha.r:monic effect, a.Tid tho extent of analysis or recognition of 

chord function., and ,~heir relation to skill in score read:L,g. 

Tho teGt of reading and hearing the 1:telod.i.c <14".ld harmonic olomonts 

would a.:,poar to bo bost; confined to· the choral m.cdiun1, .for the .follo,v:i.ng 

reasons: (1) The voice is a. nattu"al imrl:.rtill1011t, a'tld it is probable that 

ever--J music:.t.nn has had scme e::cperienee in choral singing and in lis·~enirig 

to choral music. It seems no·t as !)3'obablc that every ttusician has had a 

co::1para.blo amount of i.~stru.11ental e:cper.iencc. ( 2) The vocal m.ed:hun is 

uced to a r;reat 0:-;:tent in many-phaser; of theory trainJ.ne, such as si8ht-

singinc and dictat:ton. (3) 11.lt,ho-;.;.gh pitmo could be used as the :::1etli11!J. 

of parformance, sin.co i"l~ 5.n vrldel,y used no~G only in theory training but 

:ts ulso the mos·t cor.monly used mea..'ls of co.in:i.nG concepts of the hm:norr.1, 

in a choral a:ttuat:ton it is likely that sLrigers create r.iore raistnkes in 

tones and h&...,,1on:les thtm does tfib pian~_st., Deo:td.es, the director r,-ould 

probably be concEm.t:rn.tilig ':;m.:tnly upon the efforts of h.i.s si:nc;ers. 
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(4) In a. chora1 reheai·sal si'l:,ue.:tion aural skill has boen £0U11.d t.o be of 

prime functional importance in correlating ,,the somxls with the notation 

of' h11.J:'moniea. T,here isj ho1vever, no evidence that this ·would not ·also be 

true in an. instrura.ental reheaI·sal situation-. (5) A prilllc conaidaration 

in stuclyillg the skill of reading and hearing tllC score .would bo,to creat,a 

a functional situation approaching, so ·far .as possible, a ~er...earsal situ-

ation in which. errors in porf ormance couJ.d be introduced logically, but 

in such a manner as to tast simulta.neo~ly aural and visual ~kill, and 

not merely musical sensitiv:tty. ·It vras believed thai? ~he choral medium 

would be mo1·e adaptable £or this purpose. These -considerations ·ha:ve been 

amplified ill Chapter III. 

Since the test was to be in a choral medi'Ul-n., and therefore would be 

0£ prirnnry interest to chorru. directors, an effort was mad~ ·l:;o -have tho 

musical examples be fairly rapreaenta.tive or the choral literature which 

tli..e average high school, -college, or church ·:ClJOir might use. 

Because .the test would mea.suro a skill emphasized in theory train-

ing, aud th-cro:tq,ro would be or in:t.erest to theory :instructors, an atten1pt 

was :raade to sample at lea.st the conn:.1ori1.y useq chords, although it was 

realized thc:i.t the contextual musical £actors could affect the ,vay an i tam 

functions. 

Sto.tomont of. the Problera ---------
Tho pur-.i.:>ose of tbe st"UQY was to mes.sure, a..':long musicians preparin(; 

for rausicul careers, the extent of the ability to detect melodic and har-

monic discronancies betrvoen the notation and -'~he oor£ormar1ec of: choral 
' 

music:, to detex'lilino some levels of achiev9r.1ent in this ability according 
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to music theory training 6tatus1 and to investigat.e the relationship of 

selected factors to the ability. 

To achieve this purpose, :tt was nec-esmw_y- to construct a Ya.lid 

and reliable instl"lmient of ra.easu:rmi-wnt. Thi.s became the i'ii·s·t; objective 

of the study. In the oons·l.iruetton of the test two subs:tdi~.r~r objective·s 

\Tero sought: (1) that; the tes·b contain a ;i;-t:presentative S$3m:ple of mmio 

w-hioh a.Tl av-erri.ge ch:>ir might use; ( 2) that the chords in v1h.1.ch errors of 

pe:rform&""l.ce occurred be a r0presentative sample of commonly used chords. 

In order to cleten!li:ne levels 0£ achievc?ment I according to music 

theory tra-t.1'lincr status:, in the ·ability trreaatired by t:.hcr instn"lent, nnd to 

determine tho relationship of other oeleotecl factors to achievement., a 

questior...naire ta ohtain data lm.d to be devised. Its form a..'1.d content,., 

and tho analynis and in.terpro·l;a.tion of tbe obtained da:ta, cons·bitu:ted the 

second objective of th~ study. 

The ud.'11.nistration of the instrument to a repre sen ta.ti ve sample of 

the gl"ou,;is for r.hich i·~ 11s.s :tntended Yras necesssrJ in order to achieve 

those objectives. 



Rl1'YTIWi OF REIJi.TED ftl~II!\RGH A!ID L:tTERA.TU!IB 

and procedures 

:b1g. 1:!'ost num.e:;:,ou.s are :h.i."'ter,t:J.gations relat.irig to tr-...s reading of 

of' eye movement,s o:f trnined !!.n..tSiciam.i; ani.;:cl..tetrcs. ,md pt.lX'SotU! 11":t.thout mnsi«• 

cal trall1i!lf~; the effect 0£ the pririted p.ag,e upon :r.rusic readi:ng; the of-

f ect of the crouping cJ.' mclocLto patterns &1d v~rtlc:il. ~xli<mli o.f cho:-cds; 

the ef.f e,::t of spucing Sji'mbols according to I•i~rthrnic ratio; t,he use of the 

ta.chistoscope in improv-Ing reading ability by train:i.nc the eye to perceive 

noteti rapidly in patterns; and a.11aJ.yses of 6ener~l charnoter-lstics of good 

readers. These studies, though UB'3i'tu, a.re not rev:tewed here, since they 

are im.rufficiently related ·to the ptlt'l)MG of the presont gtudy. A sum-

tt..ary of th" ilnpor-ta.n.t f indinga of. the so strnlies, P::J well ns of. other 

research in the genercl. field of music~l leorning, ha::i been prepared by 



Hendrickson at1d St:ratemeyel:' •1 

Music Achievement Tests 

zp1•oad u.:;e, i.i~f1.mu•es k11owled(~e oi school 10.uslc f'roin grades 4 to 12. 

1. ifum;lGJ.i:;e of nrusioal symbols &id terms. 
2. n.ccognition of syllable names from notation. 
3. De·cc,ctio:..i of pH,c.:'h errors · in the :oo.t.a:t.ior1. ol' . a r amllim.• 

melody. · 
h. .Det;,3ction of t,ime errors :L., tba notation of .a. i'aitlliru:-

r.ielod~t• 
:5. Kncn•;le:igo of pitch or let~l.ie1• :s.1.ames o! bass and trebl1~ clef. 
6. Knowledge of t:i.r.1e signatures. 
7. F.r ... owled.ge of key si~t.urel:'3. 
8. Knm:lctlge of 111'.Y~e values. 
9. rY.i:n:l12dgo ox rc$-C values. 

10. Recognition of fa"!ti.liur 1nelodies from notation. 

·r11e relio.bility· of the test :ls reported in the IilU!lUO.l of directions 

as .97 by the s91it-hall' method. The validity is based ttpon a rrfvanclurd 

co1.u-se of music study recoramenclod by tho i:!usic Supervisors !rational 

Conf'oronce and upon the courses of st,udy of so,roro.1 outs~cand.iJlf.; public 

. ¾1ordon Iicndriokson ru1d Clara G. Stratemeyer. 11Mus:1.c Edu.ca"l:,ion." 
11ncyclopnodia of I:.ducational Reseai'oh., ·ed. Ka.J..te1' S., Monroe, The Macmillan 
iJ01npai'"1y, ~rmr 'torr.::, 1?$'o, 761-771. . ' 

Je.cob K-vral';rro~oor and G. H. Ruch. Kwalwasser-Ruch Test of 1fusica1 
l.ccor.r 1.i.sr~. Bm""<it&u of Educaliional Resem·c:11~-l.iiiivm=sity of Iowa.$ Iow·a 
Gi·y, Iowa, 1924. 



school syotems•~ Tha. norins, provided are bas¢r.i upon, $,414 test :results. 

Torgerson-Ft,,fuestock l.fttttl-0 Test,s~~ in mvti· -P~$,, Part A 

tasts theo~tica:t knorriedget note ·and re~t vaiuesf time signat'I.U'asJ 

pitch a.."'ld IS'Jlla.blec name~, ·etpt'.easi<ln me.rks, repea.u sign$, ma.jor and minor 
key signatures; and natural. 'and ha.nllonic ,mino,: · soal$~i• Part B measures 

the abili t:, to auwlT. rx-om $1.itral dictation, correot eyllable nf..me_i;J in 

twel.ve e;,mrc:taes* Vll"iie time signat-ures -.~ $1:p:ply' measure 1:iars for 

!our givr,,,n melodies:, to detect :pitoh and. t.~ errors in not$tion;. and to 
,n,ite notao on the sta!.t from diota:b:t.on •. The::erapba$is given to the mt• 

' 
ing o.f music has b~en o:ritioized by l:tt\taic. supert:lm:;:ra ~s a waste or the 

pupil's time. 

Th.$ lltd;;chinson lt1sio are- similaz- tr> the: .second part ot tbs 
preceding test, ··1:1 which ts:n.tliar melodies · .. are to·,be reoognized·'by' silent 

study. 1'wenty--i'our phrases it'Om l'Etmilim- songs, dirlded int<> .$1.x groups, 

are to 'be ·identif:Led :trcr-.u1 :Mia list of. &igb.t song titles printed. below 

each group. Tl'U) tests a.re intended £or gradtiH, 7 throW?:h 12. 

The :Beach Music; Ti!.lst3 has <e1evell parto_. :tot-· the item$ 6f which 

correct a.nswars ~e to 'be so~cited from t~e or rriora prln~d ~hoieas • 

. J,.r" L .. Torgerson and. '.Gti."118st F~estock. ,orgerso#•Fahnestciok 
M_ua~~ Tents. Public School .Publishing Co • ., Bloomington, Ill.; 1926. 

2nerbert Hutchi:nt-on. lfu.taltlns-on 1.fusic Tests. Public School 
Publishing Co., .Bloomi11gton_, Ill • ., ·1924. . . . . 

~rank· A. Beach and H •. E. Sohrammel. l3each--Atusic Tests; llimual 
Ef. Dt~ctions. Lures.u of· .Educational Measuremen:~s, Kansas Stat~ · 
Teachers College, Emporia, .KSlllsas,- l9201 rev. 19.30. 



1. 

6. 

10. 

lJ .• 

Knovrledge of music U-flllbols (~.r-recognition from the 
notat:ton). 

Recognition oi' meaauro (recognizing th-:, number of bents 
in measures played to the subjects). 

Hecognition of tone direction ai1d aimila.rity (indicating 
d:1.rectio11 and repet,ition i.11 melodic phrases played to 
the subjects). 

Pitch discriminat'lon ( deciding :L'1 various oi·tuations which 
tone is higher or lovmr, highest _or lowest)~ 

Application 0£ :J'IJllable na'TI.es :to cl.i.f.fcre11t pitches playad1 
w·l thou·t notat:lon. 

Tine values (indicating the time-placement or des-lgnated 
notes or note pa.t,tenw). 

Musical terms and symbols. 
Correction of errors in the notation of a heai--d melody., 
· insertion or time sie;no.turcs, :ind identification oi' 

fmn:i.lie.:r melodies from their notat,ion, 
Wr5.ti.."l8 of syllable and pitch nanws (according to 

notation). 
Represen~ation of pitches {writing down in notation the 

pitches of various notes heard). 
:i!:.atching compose:r.·s and artists 1-rH,h brief chOTactcrizat,ions 

of them. 

17 

The items were selected on the:. basis of teacher opinion. The test 

11as valida:to1 against teacher rm1kL-,gs on knowledge of muuicaJ. .fundrune11--

tals., and on general musiciru.1ship. Correlation of the test scores of 535 
:pupils from a. four-state area with the rankings y-lelded a coefficient of 

-I .· 
.61..:.02. The correlai:.ion of test scores vrlth the ranki1)6s of collage 

music st.udents rated·on sight-singing ability, kn.owled.go of musical f.unda-

r,mntalo., m1d general TIIUoical ability was .8'1!.02. The rel.i.abil:tty of the 

test was determ:u1ed by compro."in& the scores of several combined parts. 

The average split-half coefficients obtained woro .86 for colleee students 

and .83 for high school s-t.udonts, Percentile g1•ade nonns are g:tvon for 

eradoa 3 throw.;h D., and :f'or high school as a unit. 
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The Providonce Ewentory § Musi~1 is conf'i.?led J.arge]Jr to 

knowledge of musical eym,bols. Tho ten pru.'1:.s inclt1de narning notes, 

placing 11 do 11 , naminf note values, naming key signatures, na.'11ing l':.'leasure 

signatures., namin6 rest values., 11&.ning: syllables of the treble staff', 

nantlng familiar t1elodias from notatfon, naming syllables •,-Of the bass 

staff, and 11ar1i.r.g o;ther symbols. The noI'rll.s are based on the test r«n:mlts 

oi' 15,000 Providence school children. 

The Gildersleove Music Ach.1.overu-<'.mt Test 2 is in foUl· parts, 1v-i th an ---------
nddi tiona.1 section for the ca:ini..'rlg of background ir..f ormation. 

1. Knowledge of the way mus:lc.?J. · instruments are played. 
2. Knmrledge and us0 of rm.u:dcal symbols., i.'loluding placing 

the keynote of given signa.t.ures., writing syllables 
or so ale m..1mbers belo,1 given notes, writing pitch 
na1ilcs:, and placing ba.r. lines acoo:rd:ing to time 
sic;rw.tures • 

.3. Knov:ledge ·oz types o:f.'· compositions, .femous composerG 
and nusictl terms. 

L.. lfatching the notation of' familiar 1.11elodies ,v-lth their 
titles. 

The test items vrere selected by fifteen ndva"'lced nusic students. 

The rcliabil:1-ty oi the test was reported.; as .98$. :Noms are based on 

the scores of 3700 pupils in grudes 1.i. tlll"ough 8, fr01:1 twent,y-.f.'our school 

1Rlchard D. Allen, Walter H. 
Providence Inventory Test in Busic; 
Gom.po.ny, 'Yoi11iers, 1Jo~1Torlc;-19.;,2 ;-

h'utterfield, and :w.1.rgu~ri te Tully. 
Manual or Directi011s. World Book 
--- - ___,_~M - I •111•-

2Glonn Gildersleeve and Vfayne Soper. 11.v.sical Achievement. Test. 
Bureau of Publications; Teachers College;, Col•ur:>.biSI. iJn:i.versity, liewYorl::, 1933. . . . . 

lualdo c. P~o.~atz. HA Com_po.rison of Some Group Musical Achievc-
roo1tc. Tests as Related to I.Q. and Teacher Ratinr;. 11 Unp1.lblished mns·her•is 
·thesis., iJri_tvoroity of Ifa:nsao, 1950. P. 21. 
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The Knuth Ach:tovement Test i:n Music1 has as its obJ" ective the ---------- - --
measurement of the ability to recognize music fror.1 its notation) a.nci is 

tcn:i.ed a test of sight .... renc.11ng ebil:i.ty. 'l"\vo "i'oms are provided for each 

0£ three divisions., grades 3-4, 5-6, and 7;..J.2. The test contains :forl;y 

prosressivcl:r difficult itoms. Each ite::n. cons:ls-'tio of n fom ... l!'.easu.-e 

phrase which is played. The first tvm meariu.res are given in no·ta.ti,,n, 

w:tth i'oi..'.r alternative: notations given for the lar,;t two measures from 

which the subject is to select the 011.e r\"lrl.ch is played.. 

This test, goes. beyor.ld tbe mere knowledge of notational cymbois in 

thn.t it deals ,~:tth their ac·{jual perception. Validi·ty ,;;as established by 

on analysis of a mElber of public school music sorie s texts., h;r pooled 

e::::port judemonts on ea.ch of .the teat itenm; a..'1d by an e~;?erioontal tryout 

,,.sine over !i.,000 tea-ts which secured the percent::age of. item su.ccccsos at 

each c:1--ade level.. For &,Tades 7-12 the compGrablo foms reliability vran 

found to bo .Bli Ydth 1189 test scores. VJith e:1tering teachers college 

stur.kmts., in a test of tho entira range of the test., tbc two forms yielded 

a coefficioni.~ of reliability of. .953. 
Tho recent D:tngnoi:rtJ.s:. Tests 9!' Achievement Music2 are s:lmilnr to 

:the earlier achievement tests which silnply measure lmotvledge of symbols 

and t.cJrms. The ten tests inclucio the theory and notation uouo.lly presented 

in gr::!.des h to 6., as deten.tlr1.ed by an a.nal~tsis of current x:ra.oie eer:tes 

--------
~V:1.lliam Ii:. Knuth. Knuth Jichieverent Tests in f..i'usic. Educationtl 

•res·~. But"oau, Minneapolis, 1:iinno, l9)i5~--- -
2Lela M. Kotick and T. L. Toi•gerson. Diagnostic Tosto of' Achieve-

ment in Uu.s:tc; Ma..vmc.1 of Directions. Calli'orr.rie.-Tes-tBure'mi; Los Allb"Cles, 
1950.,-- -
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Nine of the ten parts ro.~1 printed on the tmmrer- sheet; Part 10 is p:r-lnted 

on a separate she(,t. Tho i::-ests a.re: (l) Dia.tonic syllable names, 

(2) Chrm~n.tic syllnbl<::: ne.m,~s~ tn !:lumber nB1:Ws., {4) Time signatu..."'es, 

(5) Major El.i"ld 1n5.nor keys, (6) 1-!ote a.Tld, rest valuos., (7) Let.ter names 

(treble clef.')$ (8) Signs mid ey1nbols~ (9) Key na..ies1 (10) Sont; recogiiition 

No norma ore pro~.-id.ed. '1.'he authot•s bel:teva ,th~t ·!;hey vtoul.d have 

little meaning hacause or current diversi·ty o:f music curricula, lack of 

uniforr.i.ity in the grade,placemcnt of topies, and vary-big emphasis upon 

syGte.mat,ic tr~rtJ tri:.iltlng and a:tghl-sil1g-lng ... They recommend that tho 

toots lm adapted to local situations.,, w:tt,h rt:u-w sco:r::1s be:tng converted 

The reliabilitieo x·eported for each test are .based on more than 

?.00 r,ases from era<lel', h through 10., 1:rJ.th t1-ie Ituder-PJ.cl::mrd.!ion formtw.a 

applied, ai.'1t1 a.re adeqt\rite with only a. few exceptions. Heliabilifies 

based on total test soore.-$ for oaoh grade 'range from .89 to .98. 

t,n ex1:unple of a test nhi.ch sa.,n,ple~~ acquired 1n-1:-.ormatio11 about 

r,iaoic ::.nd composers.. lil{o ·oarts of the Kw,al.;•1aos1;!r-futeh ~nd 7.orgerson------- - ----
Hahi""l~stock tents, :ts tho Kwulwa.sser Tost of Mus'ictl Ini'o1"lllation and ------ - - ---- -------

, 
-Jacob Kwalwasser. 1:.walvro.sser Test of Hunical Inf orma:l;ion and 

-~·PPl'.'aciati_~• University of Iowa., Irn-iacity; 1927.. -



i. t11ass-if:tce.:t~ion Of art:t~t~. 
2. Nat:tonality of composers. 
3. Oom:pore:t•s of ,i'a:::?om, ,mrlrn. 
h. Cla.ssificat:ton of co111pose1 .. s by t,ypes of composi"i:,1.011. 
5. General lti.st,o:ci~al ond biograpltlc~ !mo-tl-Tledge. 
6.. Production of tones o:f 01~chest1"al :L'l'lstruments. 
7. Clm:sif ie~rt;:J.r;:1n -:if orchr} i:ltral L'"tsf..rumenta. 
n General kt1ov1led.ge or ins-'~rum.entation • 
. $>• Kn.01.'fJ.edge of rwwic struct;ure n.'ld .form. 

21 

Several t0nto al>e concax•ni:?d vd.th the direct mee.SU1"em0nt of sight-

singing abfli-ty. The @.:,tbro.n~ Sight-Sing:.i.nr{ T.,.2~!1 .for Grades h to 6 is 

a."l individuaJ.., oral ted, co:r::!:.aining six oor.igs.. Their to:nal content 

includes upwra..1;d c.nd .do~mwara. sea.le progress:i.ons end tonio chord progres-

is confined -t,:_1 qua'd:.or., half ai1d eighth notes_, w-lth. the quarte1 .. note 

always the -uni:i; oi bec1t,.. The te.st procedu.:r-e is tc have tlw p11.pil study 

the not.~·Hon for e. !'ew r.n:tnutes and. then si.,.--ig tre zo:r..gs w:lthout assiatw.ce. 

The examiner·., using p1·escribed. s:tgns.., is to mark on a cow of tho songs 

difficult,. a:nd timc-cousumlng. A manual or directions. and nor.ms. are 

a:vailuble. 
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Simila::." tests of' sight,-singing ability ·have ·been devised by Gmv$1 

Salisbury· mid Srrl.th/ a.11d Otter.st.e•tn and Hoslier.3 

The d.iff'icult:tes o:r adi:rl.nis"lier:i..n.[1 and sco1"ing im:liv-ldual tests 0£ 

sight:.-s:l.nginc ability led l[osh.e:r- to atte:apt t.o devise some gi•ou.p tests4 

which, 11hil1i no·t;. measm"itig :JiGrr"~-singing ab:tlity directly., ·Trould be n 

s:i.gnlficant inde:-: of it,. Mosher an!?.l.,.vzed school te:d:.s az1d teachers' ma.11-

uaJ.o am:1 :found that t,hc sttbjec-t, !.la.·l:,crie.1 \'."hich supposedly· contribttted to 

achievement in slr;b.t-sinr.;:llte could be divided in-i;o seven phases. 1i'or 

each or these he devlsed group tosts: 

i. Knowledge of 1.1u.sical S1JA1i:,ols, marlcs or e:q>ression, and 
general music in£omation. 

2. Heoognit:ton of scales, ch."2'do,:1 and intervals • 
.3. Yr.210wledg0 of measure :md noto di.u:>at:ton va+ueis., 
4. Abi.lity t.o identify vmll.;;.known melod:t~s when raad silen.tl,y. 
5. Ability 'l:,o write tonal figures or p<.crLtcrns fro;;1 hearing 

them played on the piano. 
6. Ability ·t:.o 1•Jri·oo rhyt.h:nic patterns i':ron ho3l"'ing them 

played il1 mo110tone on the piano. 
7. Abil:1:ty ·to r:r.i.tc melodies .fron dictn:tiion. 

Tho degree of relationship between t.he porfo1"l'lltmce on an individual 

test <)f s-le;ht-siJ.1g:1.t1g ability also devised by 1Iosh0!' ac-id these grou:?- teats 

wore investigated. The ind:tv:i.dual test wao scored by· suor:iing the number 

lv.s-c.hcr Allen Gm•r. 1T-ive Studies in tho Music Tests.'' 
.~.stch~lo;;lca;b ~?.G:r;aph~., 39., 2 (1928) Whole No. 178, 1li5-l56. 

I') ~'. s. Scl.isbu..'"'"J and n. R,. Smith. nProcnos:i.s of Sight-Gin.sing 
Ar.::ili t,y oi~ l!orrm,11 Schoo]. St110.cnts. u .J our.no1. E.f_ f;P_pl:ted !'_s;-:rcbolow::, 13 
(1929) 42::;-h.39. 

;Adolph Otterstein ru1d· R~'1TI.ond M,. Ifosher. O~.! Sigh.t-[:;iri..~ing Test. 
Stmtl'ord Uni .. rors:i.ty Press, Palo 1Uto:i Gal:i.i'ornio.., 19.32. -

~aymond M. !f!.oehor. ! St~ £f. 2, Group Hethod of I!ecsurement; .2£ 
~ic;l!i~-.5:ln~f.J,;!ill• Bureau of Publicat:tons., '.i'euchers College., Coltm1bia 
Univoro:tt;:r, Uow Yorl:, 1925. 
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of measures ,vhich had. no ·tonal errors ai"'ld those which hu'1 no rhythmic 

The group tost most :Llidicative of zight-singing ability was found 

to be teat No. h r-rlth a correlation of.' .62., tho ability to ·:,rite tonal 

i'i&"tll."es from hear:tnc ·t;hcra. The multipla correlntion betw·oen total Joost 

scores and ·bhe ind:J.vidual testD tms .68. Ho she::- com:luded., in part., that 

if it; be t,ru.e that reading music :ls dependent u.1,on tho power to think 

n..TL'l.sic, "abilitr to 1-1rJ.to fro.:i. dictation the sover.:i.l tonal po.tter..1D is 

undoubtedly n moam:.re of one 'f) power to t.hint: i.t."1 tho tonal lanr;uar.;0 in 
1 

terms of rolntfonsitlp of p11:,ch.1•-

Thore arc rn~r acbieV'ement t.eots of vsrious typei;; designed f.or 

sti..'<.iont;s specializ5.ng i11 music in b.igh scliool a.11d colleg08 but fer1 .have 

boon s+,an.dardized or rcport,ed· in tho literature. 1.rhc te·sts by '\Tr:tght2 nro 

an e~ample of those few·. The t:lrst test measures tho po1•formance on the 

p:i.nno of ·two selections fi•om tho stu<l~""lt 's rcpm:-toh'e, 011e being chosen 

by the examiner end. ooo by the Dtudent, pia.110 oight-roading ability o! 

ru'ld the ability to Wl'i'te tho notation of c. melody Given on tho p-lano. 

The second test meai:r'Jl'GS the ability to i'l!':tt0 r.msic from dicta-'(,ion, and 

the third test ·the ability to ta.~e two and "l:.bree-part dictation vrlth 

U()dulo:liions ruid :moro d.if:f'icuJ:h rtzythns. 

11n:oshe1~, p. 54. This would then. be true. also for harmonic 
c1ictation:, hut would be mi,ra difficult. to test. 

2:Fra11ces Wrigh'c. !'The Correlation bet.men Ach.i.evement, and 
Capacity ii.--i Music. 11 Jo1:11 .. 1~ ££ i~;duca·t:loria.l Research, 17 (1928) $0-56. 
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The AlJ.fe:l:'is Freshman ·rest -tn Uusic Aohi.evementl. is a recent test ---

wh:tch :ls dooigned ·t.;o be used. with music ma:;jors at, "c.he collcga entrance 

level in r:ieusu.rtng the aud:i.to1·y-v-lsutl discrimination of melodic, harmonic., 

ond rhythmic cle:aonts and idioms. The studc..--it is to select i'ro:.:1 musical 

11otntion ite:as ,vhich he hearo played <m the p:i.ano. 

The elements and idioi:is c1re derived from the wee basic constitu-

ent,s of music, i.e., :nalody, h,,."U'mOny,. .ai'ld rbytlD. 'l'he first t.est is on 

ioolodic clements,; the sscond on melodic idioms,· and so on through harr.;1on;.r 

mtd :t•hythn. The olerae11t is dei'ined ,tS tho soallest tonal orgai.-tlza.tion 

tlmt has s-.ign:i..ficanca to tba musici8l1. The idiom uses the element in n 

s3.,-:iz>le setting. rrhe si,;: tests are as followr:i: 

Uelodic clements. li'our two-tone intervru.s are 1n.~itton in 
11crtation., the first note of each bEd.ng the scr;.o. The 
one »hich the e,:a.•niner plo;y-s is to bo selected. 

Utelodic idioms. I11 a melocl-tc group of four tones, the 
first three are consecutive. Fr0111 fotll."· possibilit1es 
in the no-tat.ion the correct .fourth noto pla;y"utl is to be 
selected. 

Harmonic clements. .Mnjor., minor, and dimin:i.shod chords 
in f'our-pnrt harmony- are notnted on a piano staff. 
Each item presents four chordG., all differcn·t o:::cept, 
that the soprm10 note is the Sa.Tile in each. Wach chord 
is pley-ed twice., a:nd the subjtlct is to decide which 
notat:lon rc::,resents the one played. 

Harmonic idioras. Th1•00 three-chord sentences are notated. 
In each the soprano :l."lC.l bas::; a.re the ssme, but the alto 
a."ld tenor are cliff e.ren·t. 'J:he eY.arnincr plays one or 
these sentences t-wnx'O; the subject is to select the one 
played. . 

mwl;,1rmic elEnnrmr.s. Each itera of -'"lw Y,Tittan score contains 
£our dii'i'erant rbytbm:lc patt.erns of one-beat du.ration. One 
of tl:cse patterns is plo..,vec~ three tii:1es in a scalowiso 
melodic figuration. The pattern used is to bo 001-~cted. 

1Jam0::1 Aliferis and J. E. Stecklein. "The Development oi' a College 
Entrance Test. :tn Husic •J\chie"·ement .• 11 Journal or Roso::u.•cll in Music Education., 
1, No. 2 (Fall 19_::;3) 6.3 ... 96. The ·oost is ave.ilabiefr.omUr1iveroit,y o;f;.' 
lti.lmesota Proso, 1iinneapol:to1 '.Jinn. 



6. !U.zytlmtl.o .i.dio,ns .... Each item coneist3 of a two...:t:ieat. c01'llbination 
of two different rhytbmio £igurei,. The combination patterns 
are plqed throe ti.mes in a. sca:Lewi$e paasage., 'lhe subject. 
is to S'elect the pattern 't.1$ed from the three notated 
posn:tbilities. 

!for.ms ··11r& proVided for comparisons ~n ·a·xuati.Qnal basis,- by.region, 

And by type of school. 'l!he t-eliibill ties £or pa.rt-scol'.'es and total score 

1118%'8 <!istitnated to 'be, 1$lodiQ,;: .84J bamoni~, .12.; rh;rtbndcj .67J and 

total.1 .88. .No information. :Ls given :regarding validity. !t· i~ apparent~ 
based -upon an anaJ;ys,1$, of th£¼ material found in treslmlan theory and 

rutmon;y wxtbooks, and. upon the opinion. or lttttltlc instructors a.a to what 
music students ought to know. 

Te$te ol mum.cal aptitudEH3 are m>metimes classii'1$d. .as tests or 
't.alent or of 1ttUSicallty, Tale:rtt is defined by Schoen as the inborn 

eapac:tty- to develop mus.t.cal produetion;1 mus:tcalitt is the essential 
quality ne<:e~$a.ry fo:r:.llttlsieal senm:M:nty _or a.rtistio perro~ice. The 

two m-a related in :that the .. .greater the degree of mua3,eality- the finElr 

will be the performnooe in musical va:tue, prov.tded the neeassa.ey talent 

is present. 

Tests of ta.lent measure those spa~i£ic·elemental oapa:eities, euch 

as auditory sensitivity to v~ia.tions 'in pitch and rhyt,hm.1 which ·are 

considered to bo neoessa:ry £or ~siCJa.1 production; tests 0£ l'llll8icalit;r 

are more conoe:rned with the attributes of the musically gifted person. 

2MAx Schoen. The P!3Xcholog.y .Q£ Music. The Ronald Press Conipaey-, 
New York. 1940. l'. 161. 
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Both talent and tt.t\sicality m-e 11eccssarj for rrtJ.sical succeso, but since 

musicality is the prl.me condition for artistic 1nmsica.l per:fomance., tests 

0£ mttsicallty· ca.'l'J. be u.sed as tests of talent. F'rcm the standpoint of 

talent musical aptitude tests ansmr the question: Given the• n.ecessary 

prerequisites for technically artistio 1•ondit:i.on.:, is tm psrson sufficiont],:y· 

endovmd cy- natu..""O with municianship' so that his performance m.11 also ha\re 

a sQ\·W.sfactory degree of musically art:i.stic value? 

The assmnption is made with theso tests that they indicate native 

cnpa.cH,y rather tmm :''vhe results of -'c,r-ai.ning. Such s.t"'l. asS1J.foption :ts trues 

according to Schoen, in ·t.hat 11it :i.s trua tr.at the degree to ·which a person 

profit,s by experience along a certain l:lno deponds upon his native 

encloy41ncmt;. u1 

The most widol.y tmown of'. the m.uoical apti tudo t,est,s <1.re the 

Seasho1 .. e 1Jen.sures of Uusica.J. ·.Ta.lent. L"l the revised erJ:i.tion2 ·bhere are ------------- . 

s:bc subtests., :recorded on phonograph records. Thel"e a;rc t\10 forms, A ru1d 

B. Se.r:tes A is for unselected groups and is designed t,o be used for gen-

eral test:tng purposes. Series B :ts in-t.endad for the more intensive test-

ing of. m.1.1sicim2s and stndonte. The tests will not be described in detail 

since they 1lE.vo boeri extc11Sively uced and have been. .mi.1.ch discussed i:1 the 

l:ttcra:'cure. Briefly., the subtost,s include: (1) pitch., (2) J.oudness, 

(3) time; (4) timbre, {5) rh:t,-thm., and ( 6 )· tonal me1110rJ 

l 
• ., P• 168. 

2cro.•l E. Seashore., Don L,arvls., and Joseph o. Saetveit. §2..asr.ore 
l!oasur0a of riuDical Taler1ts. Educational DcPartrier.t., RCA Victor Div:lsion., 
Rarlio Corporation of Amenca, Ca;nden, N. J.,·1939. 
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t,l1eoretically into components or bas:tc onpac:i.ties a...lld selected £or .study 

those v:hlch could be moa.st1:r.ed objoctiveJ.y. Thei-30 are all maa:::n.1res oi' 

au.i:.litory and acui.t-y., but tho claim is not mac.ie that they 

represent all the . u:i.gni:tioant oor'.lpo11ents of nnrnlcml. talent .. 

ital:tdated ngo.inst different kindn o.r sp.1oial.H::e.d musical activi:t.y., such 

as performance on the pitch ter.t by pl.ayers 0£ sti•ingod i."lstrur.ient.s., who 

must be able to make fi.u.c gradations or adjustments :i.n pitch. Such vali-

d.:'1.1;ion stt1.6.ies l-W.".t"'O not been ma.de !I however: reliance .h'!!il'lg placed upon 

intornru. consistemrJ .as the tr-.iest and most scientific evidence of va-

lid.i.ty. Izy- internal. consistency .is mem1t the isolatio:.i'l of tho factor 

beir-ie meaSUI'ed and the control .of ru.1 other .factors in the rJGasuremont, 

Tho assu..mption is t.hat !)Gl'l:lona who score high on the sul,t,ents ouaht to do 

equally woll vdth these 11 talents:t in a mu.siov.l situation, other condit,ions 
1 being equal. 

Neve1~thaJ.ess., the practic:i!. vnltte of the tents as p1•odi9tive 

deviceo requires some overa.J.l .validation aga:tn.st exi:.ernal orltaria of 

musical m.tccass., sucl;. as toadwr rti.tings 011 musicality ancl music~l 

achievement,. 1,ta .. ·ri~r st,udiet\ of the Yal:ldity of the test!'; ur;ir.g nuch cri-

terio have bean lll.t:id.e a..'l'ld repo1--ted tn the 15.toi·atm:-e. T.he ra::ml ts gener-

ally have imlicatod tli.at theme tests are of douht...ful validity in predicting 

various lo,roJ.s of r:mstcal talent. Their chief value is oi' a negative 

1cf'. C. J~ Se~f;hore. 11Too Psychqlogy of Mt!-sic; XI." lfu.sic 
Educators Journal, 2h; No. 3 (1937) 25 ... 26. 



oo deficient t'hat they could r.ct success.£,:11,ir p1;i,r·t.ici:po:te :tn the ·forr:i.lll 

~rt,1iey, or per.for..t2r.LCe of music. rt1 

jectcd to consi&erc.blc r,;3sc11rch, par·ti6tt1&:.:'l;r l,h13 1919 ~-erulon. These 
I) 
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studies, .;ui:;r.1ar-izod e.nd .r.1.:ri1:91ified t,y .. :,r~;1f.>•wo:.?ih/ bi<l:ic;l:°tt3 th~t oriJ.y tlw 

·tczts or pitch ru-1d tonal mem.or:,~ have sufficioot. reliability for certain 

Series A and B: pitch, .88, .78; lou.dncrns., ec.G., :n; time, • 15, • 70; 

J/..f-'h.'"o· ~,4 
V WV.I, . ' • f .!J· 

Tests similar ·to the Soashore 1l:'Hlou.res in t,hch~ mca::n:ll."e1116i.it of 

sensory a.cui ty to sotmd a1'0 tho i;wal¼ia8$Gr'-pl,km.1a 1.fusic 'i'os ts .Ji i-k>vrever., 

·chat, nctuar musical mater·ia.1 is· used Tho wri0J.o bat.·tory cons:tst,s of ten 

tests, each reco.rc!ed on a phonograph record. Those :.tuidlai' to I.ha 

½ra..l'J.1~ 5. li'r~eman. Th0ory' al.1d Practice of Fu;y-choll~Eical Tt'i:sting • 
Heney Ho:'d; and Compa..v, Inc., Herl Tork, 1950. f,-; ·203. 

2n. R. Fa.rnovmrt,h. HAn Historical., Critical,. and J±Jcpei•imcntal 
~\tucy- of the Seashorc~-K1,'lal:vro.sser Test· .Ba:ttery.H Genotic PW9holoe;r 
~~ogr~, 9 (1931) 291-393. 

3J. c. Saotvc::.-'.;, D. Le.·,ls, and c. E. Seashore. Revision of the 
Sea.shore Measu.: .• "es f!!.. Mus:i.cal 'faJ .. ent. Urtlversity of Iowa:, Icnsra cit~/;1940. 
Ai1o·t.hcr rev-lsion of thooo tests is in preparation, and is to bo publ:1.shed 
by The ?eychclogical Corporation, Mew York. 

4Janob· K-vritl1'fasser. Cltld Peter· W. Dykema. 
.2f. DirootionG. Carl Fischer., Inc • ., nm, York, 

!C-D Music Tests; Manual 
1930 • 
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Seashore meaSi:J.res are• (1) pitch disaritrd.nation, (2) intensity disc:d.m-

ination, (3} time discrimination., (4) rbyt;bmio discrimination, (S) qua.llt;r 

discrimina.tion; ( 6) tonal mmnQr;r. 

The remaining teats attempt to measure illUSicaJ. feeling and appre-

oiat:ton, and tonal and rhythmic imagery. These are described in more 

detail; 

(1) TonaJ. movement.. Ea.ch item consists of a four-tone tonal 
pattern which requires a i'U'th tone for completion... The 
subject i$ t.o ,judge whether this fifth tone ehould be.. 
h:tgher or lovrer than the fourth tone given. 

(8) Melodic Taste. :rn each 'item two melodies of two pbrasea 
each' are plt:J3)'ed. 'l'he first phrase of each melody is the 
s~., but the seeond phrase is different.. The subject 
is to judge which of th& two melodies has the more 
appropriaU second phrase. · ·· · 

(9) Pitch Imagacy. Tonal patterns are given in notation, and 
the subject decides whether they are the same as or 
dil'£erent from those heard on the record., 

(10} Rhythm Imagery. The subject is to compare the v-lsual 
reythrnic patterns with those sounded on the record. 

The reliability- of the tests ha.a been .found to be small. 

Far.nswortm1 concluded tihat they were too unreliable fol" indi'rldual pre-

diction, with the possible exception ~f' the test of tonal movement, and 

that they shoulc; probably- be 11mi ted. to studies of group diti'erences. 

Theil" validity is questionable.,. A number ·of studies comparing the 

teats with gtades in music courses and musical: ·performance have shown low, 

and in some cases even negative correlations. Uursell 2 has attributed the 

¾. Farnsworth. 11Studies in the Psychology of Tone.tt Genetic 
P!3l2hologz Mono~aphs, 1$1 1 (1934) 1.91.,. 

. ?James L. Mursell. !!!!; PptSholoc,r,_g! 1lusic. w. w. Norton and 
Compa.n;y, Inc., New York, 1937. P~ 323.f. 



cr:ttecla 0£ musical. ~ility to the fac~ t~t. the;r de.al mainly w:tt,h 19ell• 

soey capa¢itiea, 'Wh1,.~h sre .. · relatively ;'it,.)~portant tngr~die,nts of ,lnU$i: 
oali ty-. 'the iow riorrelationo With course mm,'"ka mq be due in so!Ile 

meaoure to tbe• U.~k ()f reli,abiJi:ty. of 'the ,ctit\lria~ ~"°"ever. 
Ano~?' test :C>f tnµsioal. tal<1nt .is: tm.~s ibalter.v.1 Thel'e .al'e 

!O'Ut' S1J.bt~st$: 

1. t.4/uaiaa,l:memor;y• . 1'here •.are. t-wal-ve :1:beina_. each eoneiating of a 
~asut"e melod:'f, which is repeated \rl.th; a change in 1C¢1.i 
t:tme, o:r, n~te i or ·tbete . may. 'be no •change. Tl.1& $Ubject is 
to dotel"lninEJ by her.trl.ng which t-..rpe of eha,ng~ has occurred,. 

· if t1,1-y,.. Ths mo).od:1~$ e:re arranged, in ord~r :Qf.inor~as:tng 
dii'i'iGul.ty. 'l'hG test, for which. the...~ ~e t,ro toms,. i$ 
intl'3nded. !:MJ use< in gt-ades :3 to 12, t!ow,aver• p,;3rcentile 
no:rms £or it$%"1QUS age leV'els from 7 to· 24 are given in t~ 
!nstructionmanu~. 

Dykema and·Gehrkena~ l:"egt.ard this as an achievement teat, bu.ti l)~e 

considers it :,t teat o£ musical talent. The assurnpt!oil, is th.at mus:leal 

memo:ry is an ,inl.port~ indication of musioal.ity. 

a. Inte:x-val discr1r.dnat1on,. .Each item qonsist!l o:r twp:. intenfile., 
the au:bjeot deciding whethar the second is longer or sbo~er 
(larger or ~alle~) t.han too. i'5.rst., .?h'.I? ,:1ooond interval ia 
elwa_ye played above t~ first arid. nl.1. intervals tn"e ascend-
ing.. The interrais _in~ease .in dif'i';t<mlty durtng th~ first-
halr ·ot the .test, ~'ld decrease in tl1e second hill. 

'.3. Retentivity. Thia is a eor.iplieated test which places great 
emphas:ta, ·on nternocy •.. The. first .~ of each iteni. eonaists 
of n ro.,.."1s:toal interval., metronome boa.ts, and a three-note 
sequence., .The ~cond part consist$ or severeJ.musioal. 
intervals,- more rootroxwnie beate; and a single note-. The 

1a. Ji!., Drake. t".Fou:r ?lew Tests of :Musical 'Talent. n Journal of 
ApPlied PsycholoQ:, ~:7 (193.3) i:,6-14?• . . . . - . . . -

2Peter w~ . l)yl«!ma and Karl G$hrkene.. !h! Teachin~ a.net Admini!"""· 
~rat~~n sf. High school ~fusic. O. o. Birchard and, C(l.; ~ston., 1951. . ' . 



subject is to judge whathe~ each 0£ tho intervc.J.a of the 
second part is shorter or longer than the interval of the 
£:l.rst pru1i; . whether. the · metronome beat·. is !~st.er or slotror 
than that 0£ the first pa.rt; and whether the single note of 

· the second ~ct:ton is the first, tl800nd,,: ·or tbil"d note ·1n 
the sequence o1' the first part. 

4. Intuition. Thia teat attempts to measure feeling ror key 
center~ plwar.e l;>ala.nce .and time balance. Tha assumption 
is that feeling .for musical £orm is an important aspect · 
· of ltltl';lical ttllent. Each item cona:.tsts of two .melodic 
phrases. The su.bjeot is to judge whether or not the 
second phrase is $atisfaotory in relation to ::t.he first. 
En.oh phrase is S.'UPP()sed to test one 0£ the above three 
feelings, or Uintuitions." 

Reliabil:tties are given by Dr.ake1 asa .93 and .85 £or musioal. 

memory; • 74 and .li,; tor interval discrimination; and ,,.76 a,;"ld .S3 £or 

retentiVity. 'Validities based on tet\r,hers1 rankings of' ~tudent,s are given 

as .67 and S4 f' or musical menv:,ry-; .$8 and, .42 :r or interval discrimina-

tion; .54 and .38 for retentivity-; and .• 36 ,and ._;5 £or :J.?1tuition. 

The first test, Musical :Memory, is the mr>st satisfactory 0£ the 

.four, and is available separa.tely.2 

Another musical aptitude tes·h -v1h.i.9h ~mphaa:btes the importance in 

musicality of the ability to discrlminate the quality and tonal relation• 

ship of intervals :ts thE? tsst by Maqison.,3 mach item of tho teat consists 

of e. short series of t,vo ... tone hn.rmonic int.ervals1 such as found in actual 

musical mat~rial, one of whioh .is different in its sound f'rom ths rest. 

¾.. M. I)raite. "The·Validity and Reliability of Tests of 11.u.sioal 
Tal.ent." Journal 2! ApPlied Pg~holo,;,t, rr (1933) h4'7•458. 

2nra.ke i1t1sioal ?4omoq Tast; ! 2£_ Musical Talent. Publio 
School Publishing Co., piocmington, Ill., 1934. · 

3'l'. H. Lfadison. · ''Interval Discrimination as a Measure ot Yus:t.oal 
Aptitude.tt Archtves of Psyoholof.Qi:, 1942, no. 2o6; 1•99.- The test is 
obtaiilable .from the author., tfrilversity of Indiana; Bloomington, Indiana. 



'!'his the mi})jeot is to ic!ient:U~.r~ The ctisO!"lndnatio?is rlJi1!1e :Crom vr,,:;,y 

easi;- to very difi'icult. Hig.h re1iahi1:i:ty has boon 1"eported., and oot1~.;:r--

isons llrith werall ,critaria C'f music~1iizy' Mve. ivdicate,d h.1.gh vd!Q.ity. 

Sohoen batteiryof testa1 wa.s designed to measure general 

nusieianship as indicated by· aesthetic responsG to the eti"llct.ural elements 

ot music. Tho:ro are tlwee tests: tn<>se ot:,relat1ve pit-oh, tov.a.t sequence., 

and rlzytl1ni. 5anaiti,rlt:r to these elements ·:ts consider~d to be evitlence of 

:musicality, and tha dogi•ee of development: through train:i.ng .is considered 

to be dependent upon native endmwient or oqu.i.p!l.ent. 

l·. Relat:tva pitch. ,Paire of intervals of i.."1ot--1;1,as:tr1g d:!.ffioulty 
ere to be eom.pm.-ed as to m.ze. Tho subject :ts to judge 
whother tr..:a scco1'ld: intei~al is lerger or,' smnller than the 
first. 

2. Tonal sequence. Thie teat consists of £our two-phrase 
melodies trom stand~ camposi tions. Enoh 1aelod.t has 
three aJ.ternate second plu-ases and. endinga., as t/811 as 
the orig:lnal .. ,These ar~- arrang~d in oraer from :most 
obvious to moot compTox, and the subject is to rate the 
rolat,ive appropriateness or ea.ch ending phrase. Criteria 
used in rating the excellence of the melodies (impression 
of ooinplotenas$ of th~ tonal sequenqe) rtere coherence 
( lfbelonging-togothernessn ) ,. bal.anoo; unity ( a.~ variety-), 
a."'ld :f'in.s.1:tt;r or ef.feut, of comit13 to rri:!r.r~. 

3. Rb;rthln. Each itelil eomrlsts of a pa.w of rhythm:to pln-aeest 
with each phrase containing t-vro i-lzyi;hmic patterns. The 
two phrases are· tllike a."tcept for alight cb(l.nge-in the. 
duration 0£ one tone of eitb,er the first ¢r second pat-
t•.::l"1'1 o:t tl~ second phi"ase. l'he l'~-thu5 ¢110~ £~ 
actual mu.sio., ·but presented in monotone; are e.rrangGd in 
order 0£ increasing diff'icul.ty as to len.ghh, trl.mil~""ity 
of the pa;tter.ns, comple.."dty of meter, and slightness o:r 
vm•ia·bion. The · .subject is to judge whether the seco.n.d 

1Max Schoen. 11Tests ot !lusical Feeling~ and Musical Understanding." 
Journal s_!. G,onrp,t--rati!!, P:31:cholo~., 5 (1925) 31-,52. 



3.3 
phrase :ts different from the first I and. if' different, whether 
the change occurs in the tirat or second pattern of that 
phrase. 

On the basis of comparisons between test results and teachers• 

ratings of ten music pupils on siX ::ra.otors,of artistic IllUSical performance, 

the autho:t" claims to ha1te established the validity of the tests. However, 

the teat_resulta includ.od those made ori tivedtthe Sea.shore tests, and 

therefore the predictive value of the Schoen battery alone has not been 

clearly establi-shed. In a separate study Orak&; 1 the tonal sequence 

test., the only one 0£ the Schoen battery- whi6h was.inclilded:, was not found 

to be sa.tiafact.ory in both validity .and rellabi.lity. 

A s13ries of tests by Lundin2 attempt to measure some kinds or mus1 ... 

cal ability which h~d not been investigated previou.s'.cy-,. Md which are 

judged to be important. behaviors of musicians since they a.N emphasized 

in th$oey courses. Tl'.U3re .. are i'ive teats,, the first row being recorded 

using a Hammond orian, the fifth using a piano. 

1. Interval .discrimination. Each item consists 0£ two pairs of 
melodic intervals. The second interval may be the same size 
~.s tbs first, but the pitches are transposed. The subject 
is to judge whether the second interval :ts the same as or 
different from the £irst. 

2 •. Melodic transposition. Pairs of simple melodies are given., 
with the repetition of the melocy always transposed to e. 
different. key. The subject is to indicate \vhether the 
sec6nd melody of the pair is the same as o~ dii'ferent 
from the first. 

3. Jibde discritnirtation., .. Pairs of single chords are given., with 
the second chord transposed to a dif-ferent key. The subject 

½rake. "The Validity and Reliability of Tests of 'Musical Talent.11 

2nobert w. Lundin. trThe Development and Validation of a set or 
Mtisical Ability Tests.« Psychological Monographs, 6.3, 10 (1949) Whole No. 
30~, 1-20. 



is to indicate whether the~ o!.,th$ second chord is the 
same as or di£forent from the first er..ord. 

4. Melodic sequence. Each item corisist.s of four non-modtua.ting 
melodic sequenees., with the !irst three follQwing the -pattern 
or varying from it. The subject is to indicate whether the 
last pattern ia • the ~ame as or different from th& .first three. 

!,. Rbyt,hmic sequ.encea. This .is simil.s.:r to the melodic seqUences, 
except that rivthnti.c patterns -are used. The reythms appear 
in. a melodic setting, as £ound in actual music. 

The tests, aceording_to Lundin, apparently meamu-e behavio~ more 

typical. off muSieilins than. of unselected .imB.vidual$, sine~ the difference 

b&twaen the means of tho$e gl."oups, £or each test .and for total ;soox-es., was 

:found to be verfJ significant.. The tests were valid~ted against ratings 

of music students in music courses. and in IJe.t-formance. Total test SQoros . 
yielded validity coefficients ot .,70 for melodic dictation., .70 for har-

monic dictation, .h3 for written harmoniiatiott~ .65 i'or general ability-

in theory, .• $1 for pert'ormance,. and .69 for a ~cial category-,. tho sum 

or ratings. Tho individual tests ere alsd repqrted to ha.v~ high correlai-

tions in, genern:1. w:i.th the same. criteria .... 

The reliability coefficients, oom.puted by' the split-half method 

£or the musician and unselected groups separately-,. are considered to be 

high enough to s1low the tests to bo used £or general predictive purpose:i i 

vdth the exception -of too tesi. ot mode cJi·scri.m:LIUttion lrl.th unselected 

subjects. Tott!!.l scores :reliability- coefficients were found to be .89 and 

.85 for the musicians and unselect.ed groups, respectively• 



Other t¢att in which. musical discrirnilmtiol'1..s art1 to oo made are 
those devised by O:t-t;mann1 .£or stttdents··entetlng the Pt~body Conservatory 

of Music. Like th3 ~eaaho1•e .·.~ K:..D tewtsJ' their, usei'till1ass appears to 

be liraited t6 atudiss of group diff'erenoofi;. Thel. .. e ·a.re S$V'Em testst· 

·1. Pitch d.i.serimins.tion. Pa:J.rs ·er tofi9~ are given, and the sub-
ject is w judge rrhet1ior the second tone is hi.ghe!" or lower 
than tl,..a first. 

2. Pitch-memory. A serle$ of ,tones ia given, the first of w'.hich 
is to be memorized. The subject is to judge other tones as 
being the same, h:tghar 0or lowert.han the :first• 

l. Time disorim.ina.tion. P~s ot five-click ·patterns are given. 
The subject la to judge whether the Sf3dond pattern of eaoh 
pail:' is mo:re ~ven or more 1mavon than the :first. 

h. Fusion. Totou 001110:tna:bions varying from t'lro to £our n.otas , 
a.re given. The subject is to judge the number of tones in 
eaoh combinatiQn. 

5. Rhytbmio mom)cy. :En.ch itelll of a aeries qontairu:I .a five--oliok 
rrzythmio pattern, against 'Which other patterns are to · be 
<:<>mpa.red ao lx,!ng mQre evon; 1nore miavan, -0r the salOO • 

6.. . Melod!.c lnemo1 .. ,. J?a:U:-s of" melodies ranging from two to silt 
notes are given. The subject is to L"1dioate 'Which tones 
of the eecond LWlody of a. pair di££~ from the tones or 
the first melody. 

1. Harmonic memory-. Serles of chords are given., each beginning 
wit,h a atand.2~ chord. The subject is to judge whethel' 
several or the chords are the same as o~ different from the 
boginn:tng chor~ •. 

Retest reliability of ·ootal. soores was found by Pet.ran2 to be .80 

with 500, student,s. TM highest single test rel.1.ability was "86 to~ Pitch 

laeported by Schoen in The P!3Y,Cholosz o:t: Music, Pp. 180.l.81 and 
189-190. . - - ....... . 

2t. A. Petran. "An An~sis ot the Ortmann Tests in Tonal Dis--· 
crim.:tna.tion and Memory. n .Bulletin of the American Musicological Societz,. 25, 2 (19.37) .304 ... 3o6. _... - - '' . - -
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Memory and iihe lowest was .30 for l.Ielodic Memory. The validity- of the 

tests was estimated from an ana);vsis of the accumulated data from the 
.f 

tests at the end of a ten...iyeaz- period; these data including the pupils' 

success in music. One of the purposes or the teats was to detemine di£ .. 

i'erences in test performance bet"W8en pupils majoring in piano., organ.,. 

voice:, composition, string instruments., and school music. No str:1.ldng 

differences were found except that string instrument students scored 

higher than the other groups on pitch discrimination; whereas composition 

students averaged higher scores than the other groups. 

! 2.f. Musicalitz1 by Gaston has been designed prilnarily- as a 

musical aptitude test., but parts 0£ it require lmowledge of notation and 

thus measure the degree to which musical capacities and abilities have 

been developed. :tnformation a.a to the pupil ts musical background and 

attitudes toward music provide additional data. tor diagnostic purposes. 

The test, which is recorded using the piano, is in four parts. 

l. Tone discrimination •. A single tone is heard, and then a 
chord. The pupil is to indicate whether or not the single 
tone is in the chord, 

2. Melodie notation.': Short melodies are given in notation, and 
a.re to be compared with those heard on the record. The 
pupil is to indicate whether the melody heard is the same 
as its notation.,, whether a note., or whether the time has 
been changed. · 

:;. Tonal movement. Melodies are heard., vtlth the last tone 
om:i. tted. The pupil is to indicate whether the last tone 
should go higher or 1£>wer. 

1E. ThcWer Gaston. ! !?f Musicalitz. Third Edition., Revised. 
Streep Mu.sic co., Kansas City, Mo.:., 1950. 
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4. Melodic memory. - Each item collsists of a,melody '\.vliich is heard 

once and. is to .be remembered;. It, is .then.repeated several. 
times; with a change in note, or in time, or. remaining the 
same.· · 

The split-halt reliab:Ui ty or the test was found: w be .88 £or 
,, 

grades 4 to 6, .aa for grades 7 to 9, and .90 for grades 10 to 12. The 

validity ot the test rests upon the as$ociation between the teacher1s 
... 

evaluation of the musical. personality of the pupil and tha.t pupil's score 

on the test. The evaluation consisted of placing ea.ch pupil in· one ot 

five categorie~ ranging i'rom "poor" to 11exce~enb." Si.nee this did not 

result in a numerical. score, the association was teated through tbs 

analysis of variation by method of ranks; resulting in a chi-square cor• 

relation. The rank correlation ratio was found to be .52 for grades 4, 
51 and 61 and .67 tor gradei3 1 to 12. Norms are gi~n according to grade 

(4 to 12) a,.--id age (9 to 18} tor both sexss1 based upon 5,896 test results. 

Another recent aptitude test is that by Whistler and Thorpe.1 In 
this test., as in some other recent tests, musical exemples are uaed1 

·,._-,. 

~ather than mech.micaJ. devices of a nonm.usieal nature whioh were common 

in earlier lln:tsioal aptitude tests. Musical examples or pitch, rhythm and 

melody are to be plated by tr.a e:r..aroiner. The test has five p~s: 

1. Rhythm Reco[:itnition. '!'here are tel?- items, each consisti.11g of 
two rhythms,,. each two measures in length. . The student is 
to recognize whether the second rhythm pattern is the same 
as or di:f.'ferent £rom the,£irst. 

2. Pitch Recognition. There are ten ite1ns. A tone is first 
played at an established pitch; in th& melody of four 

1liarvey s. Whistler and Loµis P. 1borpe. Musical Aptitn<!e ~: 
Series!• Calii'ornia Test, Bureau; Los Angeles, 1950. 
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measures 0£ th.U-teen' quarter : no~::t 1!'hich i'allomt, the student 
is to deterrirtne the number of times the established pitch 
ooaur.s • 

.,3 •. Melody Recognition •. Each of'-t.he twenty-five items consists of 
t1iro nrolodiesi each t-wo measures in length., The student is to 
decide .whether the second melody- is- the same a~ or different 
tram the .first. 

4. Pitch lrlse:r-lrdination. There are fitteen. items, each consisting 
o:!' two P¾Ved cho~ds. The $tttdent i$ · to decide whether the 
second chord is ·the sruue as the first, or higher, or 'l.ower. 

,. Advanced Reytbn P"8oogi,'1ition. The items are similar to those 
in Po.rt 11 but more difficult. 

Pi.eporl,ed reliabilities are high. Validity was investigated b;r 

correlating teachers• asiiimat~s. of instrumental talent and of vocal talent 

with ·•part and total scores, and such factors ·e,s whether the student at 

tlie time 0£ testing had played an i.nStrument at least a year~ or :whether 

was a. mem.bor of a ballet,, orchestra, or chord group. The reported 

correlations, obtained ·1:w the use of the Otis 'lllllike signs method,; range 

from .21 (total score with membership in chorus, choir, or glee ·club) to 

.78 (total score m.th teachers• estimate of vocal ta:tent)when corrected 

£or attenuation. Int8rcorrelation data £or part and total scores are 

also reported.. 
For purposes of scoring and preparing a diagnostic profile 1 .the 

two sections fo~ pitch ore comb:lned_. as are the two for rhythm_, thus 

ma.ld.ng a. total. of trJliOe subtest soores~pitoh, r1'~brn., melody. Tables of 

riorms in .deciles for the three subtsots and the tot.al test are given for 

each of grades 4•8 and for combined grades 9-10. 

There 2.re severaJ. teats which are prim~ concerned with musical 

sensitiVi.ty- or feeling rather than.with speciaJ. capao;tties or aptitudes. 



Su.eh teuts are less objact:t.ve and tnq' be· considered to be ·exper:lmsntal in 

0£ test •. In the cadence test pairs oi' cadences invari()us posit.ions are 

given., using a piano~ .and the subject .is to :tnd:lcate whether the second 

cadence of a pair is more or lees fintil. tbnn t,~ first. In the phrase 

test tonal seqnences ar~ giv·en.,. with a possible dif£erence in phrasing. 

The subject is to indicate whether- the second. seque11c~ is the same as or· 

different .from.the first. 

In the Test •Ef. !_elodic, !i-~ HDl'mOnic yensitivi:!?za KwaJ:wasser attempted 

to measure the ability to diserimina.te good from poor, short melodic pro-

gressions,; and the ability to judge good from poor, three...ohord. harmonic 

progressions.. Established musical. procedures were the critet>ia for judging 

the quality o! both melodic and hal"lntrnic progressions• . 

!h!,_Q!ego,l;! 'Musical li.i.scrlmination .attempts. to measure the 

ability to diso:rirnina.te good from bad music. Each item of the test; which 

is recorded on records, consists o! brief paired musical seleotiona., one 

or the pair being as written by ·a recogniied- C6mposer and the •other being 

altered :tn:rhytbm_. harmony or mel.oey'. T'.ha s-ilbject is ·to indicate which 

1u. Lowe:J.-y. :lfCadence and Phrase Tests in I~11sic." Brl:t:i.sh 
Journal 2! .!'EZ~~iou# 11 (1926) t.u-n.a. 

2J. Kwalwasser., 11 Tests and Measurements in Music." pszghological 
nuµ.~t~; 25 (1928) 28u-30l. Kvralvfa;Ss~z: Test i>f. ~1elodio and Rarmonia 
Sensitfiity-. Victor. 'J.1'1lking ltachliie ~o.; Camden,T. J ., 192'6; . ,.,, 

3:Kat,e Hevner -and Jolm 'Lansburj. ,o:re~?.n yn~:1£ D:iscrindna'tion ~• 
o. n. Stoelting Co.1 Chicago, 1935. 
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o.f t,he- pail .. ha prerers1 and also whether· tlia dif.fel.4enco bei7neen the two 

ic in .. the rhythm_, harmony o!" mel.ody. In<the £irst rePort of :the test1 

each item. oonsiated of tho corraot. version fliid tlwee alte1"od~ but tho 

simpler .fornl with·only two versio:rw was found to be more sa:M.afactory.· 

The teats whlch have 'been -rev"'iewed -may be_- eona:tclered to be repre-

aenta-M.ve of the p:rinoipal type1:3 of-tests of.mua:t~;il•l;:ieh.av:l.or. 'l'ha $at-lier 

teats. or musical aptitude, pal'ticularzy the Seashore series,; have been 

cn:--ltic1.zed a.s bBing acoiustic~ ,:,~the:t' than tnusical in obaraotar, measuring 

aenso:cy- capacities rathet' than r-eaetions t9 the dy.nmnic patterns. of tona-
whioh. characterb:$ muaicai parcept:tan.. Toor asmlied~ without any adequate 

evidenae, tbet M"ieS& derloea troultl bG- diae;a.ostie o-f a generul musical 

c:apaoi t.y. The mor(t recent tests have u~d i'llOX'(i' 1ausical materials and. 

more musical dtuatlons_ in which to m.ea.Stti-e those i'aotors considered to 

be essenticU. ·to musical sut:toess1 a.r.d are theretot"e finding more randy 

a.caep-Mnoo b-_r nmidc oo.uca-'oors • 

In general., atte..'!IP'i:,s t0 val:ldate musical. aptitude tests against 

the c:dteria oi' suooess in -:nrilBic str.u;h,es and in music as a pz-oi'ession 

nave been disappointiilg., This is more true .<tt the earlier testsJ the 

validity Qf' ·tlie mo:ra .reo,ent tests a,s j~getl 1:r.r Qx:ternal,.. crite:ria bas 

:lmproved. 

1K. IIevner. "Tests :tor Aesthetic Appreciation in the Field of 
Musio.u Jottt'ne.1 !PRll('ld !,Z',l2!:;,lo~, ll~ (1930) 476'-77. 

2K. :rrevno1l. »A siud;r or :Tests fdr the Appreciation of Music•" 
Journal .2£, Applied Pl3lcholotQ7:, l~ (1931) 575-83,. 
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The validation ot musio tests has alrt~ys been a troublesome matter, 

du.o to the d:tffioulties inherent in .th& analysis of· the complex .f a.eto1:•s 

involved in musical personal;ity and. in· musical s-uccess. The choice of 

criteria of success also involve difficul~ies. For instance, amo:ne the 

most used criteria are course marks @cl -teachers• .estimates of talent, 

but these cr.i teria are often low in reliability• Ccn.u:-se ro..irks tnay some-

times wen be assigned on tha bitS1$ of .factors that have nothing t:o do 

ttlth music. Tm question ru.oo .ar-1aos as to -"Whether the· te&ts ,e.re measur-

ing factors more closely- l:'Olated to achievement than to aptitude. 

Ma;ny· 0£ the t.tandardized achievement. tests appear to be quite 

similar in content. Soll18 ril-e minlabaledt being merely tasts of knowledge 

o! the ru.dittents or music,: and are. ve:ey atomistic in their measurement o.t 
isolated bits 0£ knowledge or skill._ 

The tests of e.chieirement in musical skills, except possibly those 

of sight-singing ability., appear to be limited in their application., both 

as to scboo118"v*Ei1 and as to purpoee. Tests 0£ aohieve."llent on the college 

1evel are scarce. The .Aliteriu tetrh is one 0£ the f mv deeigned for that 

leval.1 but its ·usefulness a5 a diagnostic device has not yet been estab-

lished. Due to the psychological controls which nre applied, the itema1, 

1rhile utilizing recognizable musicil elements Emd idioms, are no·t life-

like in their npplieation. Although it is true that rmclcia."l.S must be 

able to correlate sound with notation a.'lld notation 1r.t th saund, such ekill 

ia norm.all1''not applied to selecting one correct notation from a number 

of ditferentl;r notated possibilities. 1'he ea.me observa~on VJOuld apply 

to o·ther tests which utilize ·this t9chniqua1 fol" instance,• the K.,mth test. 



These wsts, antt ot~r acldo.vement teat~ 1mte1t ·1iav-e been reviowed. mey-, i,.'i. 

eene:t.'1.-il- j,ist~ be .eritioized. .9.$·. being ;\oo o:t:ten (?harac·t.er:t1led bJY teat 

si·tuai.:1:ona wld.eh :are u:alike: aetu.?.1 mnsi.cal situation.a•· The que~tion 

&;.":i.ees as to tl'-.e irnpQ:rf.;anee 0£ \vhatever-·):nmrledge'- or sk:U1. 1s beit'ig tested. 

Many ot ·t;he teste r.e.v-leried lw.ve severril ass-,miption.e- in col"aey.>n, and 

,.1tiliztJ seve-rel. techrJ.qties in ei-,mr,1on "lthio-h •had some 4t,pllC$,t1t'in 1.n the 

prc.s1.mt atud;f. JUl the a-0hi.ev-eroont testis $6stnne a kn.owledge ~r nru.ncal 

sirr-.JJols to be impoz•r.ant, as well ns tilr:e and. key signatures, an.d not-e 

e,.ri..d. rest Values. 1l.!.tff aloo llt'rtisttme e kn)iqledg13_ of scel.ee:t. intervals and 

chords. 

In the aohiovema11t tests,- as well as in sc1nu of too aptit'U.de teats, 

the reoognltion of .f.\11mili«r melt.idies !'.rom. notation :ts an ott()n used tecl'>.-

lliq-ue,. and p$."85utn.ab]V :requires< some. use 0£ a:ural i!llageey. Aural imagery 

is further stressed :tn ths teehniquo 0£ tffiting tones and tonat patterns 

from oicta.tion. From the teeh.i.--dquea of recognizing ie.miliar melodles it 

1rould be oricy" a step to OO(j,..~p.g it'l'terna.lly tho s->und o! untamiliar melo• 

dies f:i?om thdt nota·cion. S$vera,l tes'r.s, such as those by .Uii'eria and 

N'.11.-a:th, deal both iv:H:.h the ~""'tu.a.1 perc:ept-!on and i1tr.er heat•ing ~r n.o·t.a:bion 

through the; teobn:tque 0£ selecting tl->£ . correct nott,t:ton from among var-lous 

alternatives. 

Perception and. imaeer.r are also de-slt:;,vith in anothe.z: teehniq"OO~ 

·blV:.t or deteotiug tu,bhmic or to?t..al er:rors in the sound of notated pat-

teri'lt? or melod:tea. From th:1.s i·~ -would be ort4r a ste:J to the detecticn 

of errors in the sound. oJ: notated intervals and. chords as tli.ay oaour in 

t,be -o.ctual hw."m'.)nic progressions of real rrtasio. It i1t probable tna:b 
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~or.mal efforts have alread;r ·been made ·to measure this skill in some 

nwmar similar to that. undertaken in this study, but tbq have• not been 

reported in the literaturtt. 



TEE C0NSTiWCTION OF THE TEST 

The Rationale and General .Procedu~s ----,..~- ....... ~---..~ .. -~ 
n•rne way to measure the extent. to 'Wiuch an educational objective 

has been realized is to aim at it direct]¥ whenever possible, rather 

than to infer its existence from. th& indirect measurement of something 

else.111 Very often in music tests the extent 0£ a capacity or skill 

ean only be interred through the measurement ot processes which are 

assumed to ba related to the capacity or skill. In the present studi 
the attempt was made to :meS.$Ul"'e as d~ct.ly as possible the ability to 

\ 

read and hear tha tones and bar.monies of nrµ.sioas it tunctions in a. 

meaningful situation. 
' Since intervals and chord1;1 are funet-1.oning elements in a complete 

context of other tones and chords, a score re8.ding test should provide 

comp1eto pattarns of a phrase or more in which the tones and harmonies 

can function meani.11g£ully. The detection of discrepancies between the 

notation and the performance of tones and harmonies of actual music 

would tl:rtts be a meaningful a.Qtivity, a.nd., as used in a working situation 

such as a s1mulated rehearsal., would provi~e an indication ot functional 

score reading ability". 

1o. c. Ross. Measureme11t Tod5t1-s Schools. ?rentice-lfall, Inc., 
New Yo;rk~ J.948. P • 76. 



Burns1 and Hoggard2 have both miggested .simi~ techniques in 

measuring the a.bili ty to r~ad the score. Since Burns found that tba 

a.bill ty- to hear the $Core by looking at it' was the most· important gen-

eral harmonic technique·· used by choral iea.d.ers,. be considered that 

measurement 0£ the ability to hear the·scors t,oul..d utilize the possible 

techniques of error detection or o£ harmonic: dictation. Harmonic dic-

tation is suggested on the assumption that ·the ability to '\'lrlte what is 

lreard is evidence of the ability to hear what· is seen. This technique, 

howeveri 'VtaS not considered to be i'easi.bl~. in the present study £or 

several reasons: (l) the basic assumption would proba.b~ have to be 
-

validated more substantially than it has yet been; (2) it places a pra-

ndllln on -the ability to write llltlsic, the value of which is questionable; 

(3) it is a cumbersome and time,,,;consuming method,; (4) its administration 

would be dif:ticu1t; arid. (5) it is not a functional situation i' or music 

directors •. 

Regarding error detection, the following suggestion seems more 

feasible; "Chords would be played for the listener who vmuld hold before 

him a copy or the ·score. The listener 'WOuld disoove:r and mark chords 

which were rendered ·'18 they appeared in tho ""Written score1 and those 

1samu.el T. Burns. Harmonic Skills ·El Selected lli.~h School 
Choral Lead.era.. Bureau or Publieations., Teachers College, Columbia 
University, New York,. 1945. 

2r..a.ra o. trogga.rd. Ipiprovin_.s Mu?io. Rea.ding.~ 2 Choral 
Rehearsal. The Author, N'e"il York, · 1947. 



whioh war.a not. , For those that were difi'erent m·:mm1.d indicate details 

of dil'ference.n1 

Hoggard ,bas· suggest()d sitd.lar teobniquss of error· detaotion to 

test silent :c-eading: )'The score contain~ m-ong notea;f pianist pJ.tws 

eor.reet onesr the score ·is correctly: m.tt.en but .the pianist llla.lces mis-

taken; on'Z! person sings,, the cJ.ass · listens, reads., and. checks varlat:tons 

from ·the scorer a quartet sings; the class :watches for arr:, discrepancies."2 

In test constructi()ll objectivity ·ia gm.ned by defining carei'ully' 

·the behavior to ... be teated, and then ei~ating sit-.1a.tions -in which responses 

W".J.1 be confined w.tthin definite and narrow limit$ •. It appeared feasible 

in this test to limit the type of response strictly to detection of the 

same type of e1"rors, f.nd in the same madima lest it af.feot the 1~sponse. 

Regarding -~J:-,.e 'byp& or -err-0r or disorapa.ncy to be discovered;; the 

only dofem.aible- one t.rom the standpoint 0£ praeticali ty is that one in 

which tlia ,error occurs in the perform.moo and not in the notation. To 

be sure, an ocoasiona.:t mi:!iprint. may a.ppaat- in. a score; but by far the 

~•f¥1.ter number of erl'ora occur in performance. This limited tne type of 

errors which could readily be introduced into the- test i but otherwise 

the teat could oo cr:ttiaized justifiab'.cy-·-as ·being nonfunctional or 

unrealistic, and having'more academic than practical vaiue. 

In conrieotion 'With the type of :error to be :introchiced, the choral: 

~d:l:um was .chosen., among other reasons, because of the fact that choir 

...... --------
1Bur.ns;; pp• 102-103., 

2Hoggard1 p. 24. 
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singeref are often poor sight readers and coJ111Uj_ t m~ errors of al1 des-

criptions. From auditions of 1000 appli.eants £or the.Fred Waring organ• 
ization., some startling results were found regarding their musical abil-

ity. Table :t shows that only l.7 per cent were classed as higncy- pro-

ficient readers and 12 per cent were rated as l'.!nlsically illiterate. 

Table 2 sllOl\-s that even the majority- ot persons With some college 

and conservatory tra.i.ning in mu.Sic do not rate very -well i.11 reading 

abilit;r., _since almost 11 per cent were ra.tGd as ha.Ving otil1 slight 

ability to read., and. almost 69 per eent made lnal:\'1 mistakes and needed 

help to continue. Th.Us., 1:n this test.,_·the error:s may readi~ be justi-

fied as being caused by poor sight :reading on the part of the singers. 

Some errors may be caused by singers who mi.sjudge the relative 

size of intervals, ·or who cause changes in modality due eitl10r to mis-

judging intervals or to a weak sense or tonality. 'l'here are, of course; 

those singers who sing 11by earu only', , and they can provide all types of 

errQrs1 such as a third in the harmony when it should be a fifth. 

now-ever I the test about which this study was concernad was to 

measure the ability of tmsicians in the simultaneous reading and heari?Jg 

of tones and harmonies., and therefore tha e~ts had to be such that 

aurel. and visual i'aeultiea were called into Plair• Obvious~, if some 

tone or chord is discordant or out of character 'W:l. th the general nOW' of 

the l'llUSie or with the general chord contaxt,1 the mere~ musical person, 

as distinct from the person trained to read music, could detect the 

error. 'MatJiY errors are of ,this type, but if the music director relies 

only upon a generally euphonious sound and now in the music he veey 

like~ 'Will Oi/erlook more subtle errors. 



na:t:t.ng 

I. 

tr. 

m. 

v. 

" TABLE 1 

CLASSIFlCATIOtt 0. iF llOOO A. PPLICk,NTS .AOCORDitlG TO 
READING ABILITY4 

Desoriptfon 

Excellent, independent readel's 
whose skill paralleled that of 
professional orchestra musicians. 

Read s:1.mple material well but 
confused by unusual intervals, 
key changes, and .complex- rh3'tbms. 

P~ad. fairly well but made inany 
mistakEHlJ helpless without the 
piano. 

Demonstrated very slight ability 
to read 

Could not .read at all. 

48 

Per cent 

29.3 



CLASSIFICATION OF 582 Af'>PI~ICANTS WHO nIDICATW) SOME: TRAnmIG 
OU THE COLLEGE OR COliSI~RVATORY LEVELl 

Rating 

n. 

IV. 

Description 

Excellent, independent ;r.,eaders 
whose aldll pat~illoled · that of 
professional orche$t:ra musicians •. 

Read simple material well, but 
eon!'used by· unnauil inte1--vtt1s;. 
key elmnges, and complex rhythms., 

Read f'Ct~l:;r ,mll but made many' 
mista.ltesi helpl.eas without. tl:i..e 
piano., 

Demonstre.t$t\ VIJ)'fy' slight abilit7 
to reed. 

if<t-e1!1 's ,'1··tkP1 t:i ti· 1 .-, 

2 6 .. 
17.7 

10.a 



The test ,,as :tntended to be i'tulcti6nal, .and. therefore the error:, 

had to ba introduced in as naturaJ. and as logioal a man.'lle.l' as possible. 

Thia consi.dera·hion, tQgetl1er· vdth the necessity £0:c ir1troducing ~1rrors 

which could be detected onl:, by the 0001xt1.nated function of eye and ear, 

l:bn.'tted somewhat the sampling of ~hord voca~ ·w:t.th which the theory 

teacher :is eone;:i:111ad, and alao the SHirt:,ol:i.ng -0£ el10.t>e.l ll~a.t-ure \idth 

which the nrilSio direetol.' is con0$rned. "· Flmvaver1 an .a·t.tem.pt was made to 

:.tntroduee·ewors .into a.representative sanipllng ofj . .at least,. the com-· 

monlz, used chords. For this purpose a tabulation was kept of the w.ter• 
va'.ltr and. chords :into which the erro11a 0£ periormance were introduced1 on 

the basis of quai-1.ty or lllode. (major, ltd.nor, eta.) and on the basis of 

£unction {tonioi dominant, ate.). 

As to the represent·ative:nes$ of the -ehoral J.it:et'ature,. an attGm.pt 

was :made. to sample that liteioature which the m-et'agc; bigh school., colleee, 

or ohuroh choir ntl.ght US'.h Dua to the necessity 0£ restricting t:t,,.a length 

of the tost, it was not possible to tiampiG thorougley this vast field. 

several considerations predominated in the s~leotion or the materialt 

its av~bilit;r for, nnd ,llkolihuod -~• een$ral use, and the predom:tnnnee 
or definite tonal content, i.e.• dis.tonic music,. With whi(}h the average 

choir is probabl3" more ,f amil.i.at\; e.nd the predominance of' three a.nd. four 

parts. Since the traditional study' of ho.rznon:, :ls based upon the connnon 

practice of composers 0£ ~-- rougncy i the eighteenth and nineteenth 



centuries , 1 part1ciu.·at<~·,Bach,,2 · and since the mtts:tc of Ba.ch and his 

contemporaries is still extensively used. by school ,&id church ohoira, 

emphasis ·was placed upon. that type of mttflic ii' 

:.The teat., then:, consisted of a number o:f' .excerpts selected from 

various ·types 0£ :t-ead.U;r available choral literature such as the average 

choir might u.se.. Each excerpt ·'Wad· -~· phrase ·o:t- more in length, ~.fieient 

to· provide pa.ttem and meaning w the .tonal elements. Errors were intro-

dnoed into the intervals and cho:rds such as· might; £01' the most part be 

logi.cal.ly :caused by inaoou:rate sight ·reading on the part of the singers, 

and these erre>rs were to bs .. detected and indioated b.r the musicians 

taking the test.. In order to keep the test within reasonable time limits 
and also provide sufficient Items, most of the ~cerpts had morE' than one 

erro:t-. This was reasonable.- al.so;, .from a ·practical Viewpo:tntJ singers do 

not ne-cessarily limit th.ems&lves to one wrong tone pe:r passage. 

In ordt;;r, :further, :that:r,the test might approximatel .as nearly' as 

possible . a rehearsal $i tuation., and thereby be of tunetional value, it 
considered advisabl,o torapeat:eachpassage. This decision.was 

based c,n• the reasoning.· that in Nheers:tng a sel~'\;ion the , director is 

listening to make sure that the :choir ill performing .the notes correctly. 

He thinks he detects, an error; . but often cannot be quite certain since 

music ,is a complex matte:r .and passes quicley. So be .may oail for a 

lwa1ter Piston. Ra.rm.a&• w. w. lforton and Co., Inc., 1948- P. 2. 

2As recent and ·a.a widely used a harmony- textbook as The Contra-
Harmonic ~eohni~ue of the Centn' ~. Allen Irving MaHose (F.s. Crofts co., Me-«,:ork~947h.ia 'base7a.rge]3 _upon the music or 

J. s. Ba.oh. . 



repetlt:ton of the passage to ·con£1rm :hl.v judgment regarding the errors. 

The const-ruction · of an achievement. test usually follows certain 

major steps, as i'ollow·s: (1) Pl.anning the teGt., (2) Writing the test 

exercises; (3) Tfy1ng out ·~.test in preliiriina..7 £c>rin and l\SSEmibling 
.. ·-: 

the :finished test after tryout1 (4) l"e'"vermirdng the procedures and pre-

paring the ;manuals.£~ .ao..."llinistaring and scoring the test, and ($) 

Reproducing the teat and acoesso:r;r :m.aterisJ.s .. 1 

Planning 0£ the test ·s.nd general p:t'(fcedures in ter.rns of the ob-

jectives to .bat attained have been described above. In each of the 

remaining steps there 'Wei'e a number or 'problems to conside1•. 

In ordex- to test the re:hionalG o1: too manner of introducing 

errors; and. to determine procedures £<>'1!' mar1dllg and scoring the test 

items, an ~lorat,ory tc>nn of the test was eonstruotad. S:l.nce it was 

anticipated that many·. o:£' tha test it<ms wou1d later hav~ to be elimin-

ated, a. large·nmnber ot passages i'romchoral. literature was selected,; 

.and many errors were int.roduoed into the performance of these excerpts. . 

The logic of the m®ner 0£. introducing errors ha.s alre;1ey been 

explained. In the test t.ol"ln .. included in Appendix 13 the errors in ·~. 

formance have been indicated by red symbol.s. Tllese marks,. 0£ course, 

were not indicated on the regular test forms. Every effort was made to 

1E.F. Lindquist. tif'relintlnaey Considerations in Objective Test 
Construotion.u Edlloational :Measurement. E.F' • Lindquist, editor. 
American Oo'Uilcil on Eaucation, Washing°ton~ D.c., 19$1~ P. 119. 



.in·troduce such eri"Or.s; as cotild e,aai)J" 1-mve' been made by ina.oc"IJI'ate 

singers.,1 I11 addition, it 't.'aS considered essen·liial tJ1a.t these errors, 
' I ·• 

if thef wete to test !!linru.ltaneous re~ding and hearing, should not be 

liable to .detection merely 1J.pPn the basis of obvious i?1,Sf1'J?'Op:d.ateness 

to the .muslcal cbl'thext • 

Reproduotion ot the Test 

X>wl)i'Odueed ·bf matrllSe:ri;pt on n1;1ttott trt.eneils. care "'as taken that tbe 

ll1$mleerl.pt :reaembl1~d actual prl.n'b$d n1,tation as: f~ as posai.bJ..a,. and 

that the notation of the $ymbols was ,elesrly legible. 

Reeordin~: ..,. _ In order ·to insure uniformity 0£ administration, 

the test. WES recorded on ni..agr.eM.c tape, usir~g a Magnecorder machine• 

Si1.1ee this first ve1•sion <.'l:C th~ test ,ras to provide only e. crude estimate 

of the· dil'f.ici,.lty o! the iwros1 it ~s riscorded in a piano medium. Each 

excerpt was played twiee, the z-epetit:J.an being pl~red as nearly like the 

first t:i:P.e as possible. Trf.e time spacing of the passagen was s.s follows, 

ttpproodluatoly three S(tconde separated the ·repetition from too first per-

formance of each excerpt; an interval of approx:inatel.y" five seconds 

1.ntef;lrvened between th.a second psr!or.man~ of' too excerpt and the begin-

ning of. tho next passaud'S. 

lA number of such errors., aa a matt,er of fa.et, actua1J¥ ocom"red 
in the author•s own experience. 



Method of Marking Errors 

This test by its nature 1:roemed to demand that rapid marks be made 

directly o~ the score, just as a person rehearsing a musical group might 

mark quickly on his BQore those places which dissatisfied him. There-

tore it was considered most feasible to place a small blank box aboVe 

every note· or .. chord. A check mark in one of those would indicate a 

discrepancy between the notation of a symbol. and its performance. This 

eov,ld be done quite quickly 'With little· interference in keeping one's 

place as the musical per.f'onnance moved a.l.ong. However., it might cause 

com'usion to the eye to see ?mall squares scattered about. over single 

tones within the staves, so all boxes were placed in a straight line 

over the staves. 

This arrangement did not rnake provision f o:r the indication or the 

specific notes wl thin chords which were in error. Since it was not known 

how easy or d.U'i'icu:Lt the test might be., a further degree 0£ differen-

tiation between musicians in tbs ability to detect errors was deemed 

desirable. Therefore; the directions to the · subjects were, on the first 

hearing 0£ the excerpt1 to place a check mark in the box aver the note 

or chord which was performed incorrect~, and on the repetition of the 

excerpt to circle ihe head ot the exact note ,vhioh was·in error. With 

single notes this was unnecessary, but otherwise. thi$ provided an exact 

check on the accuracy or tonal. ciiscrim:tna:M.on in the case of harmonic 

intervals or chords. 



Method(;)£ scoring 

The· method of scoring ·was to allow•t~o points £or -each item 

(error in per.f'ormance) if the box was checi~d ·and the correct not.e also 

·was c1rcl.e<l.., and one point for each 1te;-n .ii' the box· only was checked., 

or if that box was checked but the wrong note cd.rcled. :r£ the note in 

error Vt.l thin a chord was .c:i.rcled O'U.t trs box above that chord V;-as not 

checked1 ·two points were still allowed_, since the•finer degree of tonal 

disctimination had ~en exercised. In the case or single tones, one 

point tras allowed whether the box was chec~d md./or the note was 

circled, since only one degree 0£ discr:tmin.ation was req1.rl.rad. 

Correction for Guessing, General Considerations 

!n scoring the tests the problem arose as to whether the score 

should be the total number or items ~ed corl;'eotzy o:rwhsther there 

slu>uld be a. cottection for gue®ing and chance sueooss. 

1\11ere the score is only th¢ number right, the general e:f.'fect of 

guessing :ts to raise the score of the g\l.essers. Teat maket<s have been 

moat concerned with th$ effeet of guessing 9n tests involving two pos-

sible responses;; since if' a person k:rums _nothing about a subject be 
' . . ' 

shou.1.d still be able by chance. to ensrrer correctly half of the items of 

such a. test. As knmvledge ot tr.e ~bjeet, ino1:1e<;1ties, the less guessing 

will be nacessa:cy-, but in theory, on the average, half' o£ the items 

which are guessed WU.I be right, and halt wlll be wrong. Likewise, on a. 

three-response test there is· one ohanca to be right and two to be wrong. 

On a £our-response test there is one chance to be right and three to be 
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w.t"ong,; and so on • . 

,The generalized .formula for correcting for guessing in multip1e-

:response tests is given1 as 

S •R- KW n ... K 

where S • score, 
· R • the number 0£ right responses, 
W m the number 0£ wrong ,tesponses1 . 
n Ii# the ni.tll1ber or euggested responses £or a single :ttem.-
K • the number of :responses to be selected or marked for 

each item. 

In this test.; ma.n;r of the musica1 excerpts contained a. large num-

of suggested responses., on1y one passage containing as £aw as four 

possible responses, and five pontaining as few, as i'ive. Most of the 

excerpts contained, not only a. great number of possible responses, as 

represented by all the notes and chords; but, t.hey varied in the nl.imber 

they contained. Furthermore,. the correct item r~sponses (those chords or 

notes which were perfomed incorrect~) within the excerpts varied in 

nwnber, some passages having onl;r one, and. others having as many as tan. 

This meant, considerl.ng Ql'lly the possible responses to be checked in the 

boxes, that the formula would_ have t()_ calculated anew for almost every 

e.."Coerpt. This would ba~e presented a. formidable task in scoring. For 

instance, a musical passage might contain ten boxes over as many notes 

or chords, these representing ten chances for error in performance, and 

thus, ten possible responses. With one, error in performance (one correct 

1Arthur E .• Traxl.er. "Administering and Scoring the Objective 
Test.ti Eduoat:ional MeaS11remant. E~F. ·Lindquist., editor • .American 
Oo"ll!loil on Education1 Washington, D. 0.1 19Sl. P. 365. 



S1 
~esponse) and two incorrect responses checked, the following substi tu-

tions would be made in the above formula: 

S =- ·l • 1(2) . ·t:i l ·.. 2 . • ..,8 ..... 16-1 .-..,- •. , 

In an excerpt containing three ··correct :responses ( errors in per-

i'ormanoe) among twenty-five possible responses, and having two correct 
' ~· 

and five irloorrect resp~msea ol1ecked, the formula. would read: 

$ 1s 2 ... , = 2 • . Ji • 1.32 .· 22 

Obviously, such i system or scoring each .excerpt separately and 

dealing with fractions of' varying mnountin computing the tota1 score 

£or the test would have been highly impractical. Such ·a system would be 

further complicated by .app)sing a correction £actor to th$ weighted 

score obtained by circling the note in error within a chord. For iri-

$tance, in an excerpt containing ten fO'llMlote chords; there are forty 

possible responses. If there is only one correct response possible, and 

one wrong response is made, the correction factor becomes 1/39. Thus 

each excerpt could have two correot1.on £actors applied., one for the 'Wrong 

boxes checked,; and one for the 'Wrong notes o:irc1e·d. 

the matter was resolved by realizing that the greater the ·number 

of cho:lces per test item, the less important it is to coXTeot for guess• 

ing. Usually those test autborities who advocate the use of a correction 

formula. do so. only with items having only up to £ive choices. As already 

pointed out, this test had oncy- a few items (excerpts) having as £ew as 

five responses. 'It is interesting to note that the reliability of cor-.. . 
reoted scores has been reported to be riot sigrii£icantly different from 



that of uncorrected scc>t\;s., . and that :,the· coi-rection increases th; valid• 

it;r of the $:co'X'eG onl.3' &ghtly'.1 .11.anktngs of corrected ·sn.d :tm.co~ated 

~eor-es w;tfibe appro:d:mate~ the same,. -co~lations batwaen them being 
' .: 

~ported :to. be. usually .98 or .99. 2 

It w.a, thera:f'ore· ·tentatiwl,T decided to apply- no correction for 

~ssing t.o ,•.the- te¢ items., ·nth one ~cept:l,onf since thertl -were a large 

number ot po·ssible ±-esponse$ in most ·or iht'f :test it!"ms,, and siliee co:r-

rt1ction would do·littleto· increase the reliability or•italidity ot. the 

test.3 ·The axc~ption was the cl.se in·which ~er-:, posslb'.1.$ Nsponae 

'Vfhioh possib~ ooul.d occur .had been oheoked. In this case tbe correction 

would. :re~l:b ·in a s~ of _s;G%'Q. fortba ite:n1. 

Som- JllU.Sieia."'1$· ~ght conaidt;Jr that it would: be; atJ serious an 

orro~ of judgment .or, lmowl~dg~ to make· a wrong response on a test of 

this type, i.e., ·calJ.:·.a ~horcl or note 'Wl'011.g wh~ it was actu~ J)S:t\• 

formed correct)¥, as not to identify thos$ pe:d'ormed incorrect~;· i.e., 

the correet·response. Therefox-e1 the logic of the correction formula 

may be examin~d ·in mo~ cletail-,;, 

Scoring by tbis f<>rmula inVol.ves th& assumptit;tn that every 
1rr0:ng response. :ts the result of a t'UOss,. that all wrong 
respon$ea are· equ.a.J.J.;v. attractive 01• equalJ.T like:cy- to be 
eeleeted, and :that therefore the law of chance applle9 to 
t~ situation.4 

¾r ., Traxler, p. 366. 
2~d- 3tt" .:.2-•i' p •. 00~ 

3Ir a C(?mpar.lson of obtained scores with perfect scor.es were de• 
sirable,: then a correction .factor WQuld be needed, but this was not be-
lieved to be neces~ar,y • · 

Urrwer I P• 36S. 



But .there is a difference between pure1y chance gooas:!.ng and. 

gueS}3ing· is .appropriate for piu-.ely chance ;guessing, bu:t "no correction 

oan be _altogether appropriate f 0?1~ guessin~ based on: some kncmledge or 
the iten1.111 T:r.a.xler ~in,ts that lf a person °can 1!'.ake -inte1ligen'fi 

guesses. in excess of too correction £or guessing,- he is receiving on)Jr 

hlt'i .just due~."2 He ru.eo. $tat-es that,- 11 iD. general, l'l'IOSt wong respon$es 

are probabl;t due to :tnade9.u.ate knowledge o~ ability.,_ rather than to mis-

Wormation or \m>ng learning.ttl _L~ a good tent e~.oh inco:rroot roaponse 

is mi.1.<b as plausible as pos$1ble, so that tho subject- -;mo does not pos,;. 

~as tho necessary skill or information will. select a. wrong response. 

In this test the errors in perfom.ance to ba cheeked d.i.d not 

sound w.q -worse tha.'l the ~ng_ co:ntexb Qi' notes a.nd ellords. B\1t who 

can say wheth~r one chord sounds as sa.tisf.actor.r as tr..e next one to a. 

ptZI'ticul~ indiV,.dual? In a 111USical pa.es~<re in -which all tl:w harmonies 

so,.U1d 1-rnll there ,is like~ to b':t ., a special cons1.dera.tion. of those har-

monies -which for so:me 1reason db not seem· as approp_T'iate as they might. 

Such special consideration may· lead those persons vrho lack the ability 

to oo~late _the peri'Qrnianc;le trlth thel.1:?.0tation to .select incorrect test 

responses. Such considered responses., vibich a.re inherent :tn a test of 

this type.- are not chance, but a.re based upon some type of mu.s:tcal con-

sideration;, and therefore the formula would seriously overoorrect. 

1 Ibid •• h. 348. _.J:' 
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-To ~ize; then; .it appeared. advisable not to correo·h :ror 

guessing, except, to :pena:t.iz13 with e. score of zero those- excerpts.,: with 

their atte.ndant.item or items, in ·«hiob.(!f'lery po~s:1.ble·:-ocponse was 

checked. However, the wrong responees witllin each .musica1 excerpt- were 

tabul.ated tor two.·pu.rposesJ (1) to determine whether they for.nod a pat.-

tern which would indicate something tlmiss· 'With the construction or per-

formance <>£ the excerpt; and (2) to det.erntlrie whether, indeed,· there was 

a close relation between the obtained ooores and. those cox-reated tor 

~.. To '$i'lllplify the computation, a gross trial eorre<,t:1011 of .... was 

applied to each wrong res.1»nse. This eoh-eetion faetor of -.S wa, se-

lieted because it not only simplified t,ru, cQmputationa1 prooedu.re, but 

1,acau.,~ it greatly overea:t.imated the nvE":rage amount or correction needed. 

Ii'~ with so.ch a f'ecto-rj the r,{:)rrolation betvreen score.a uncor.i-aetad and 

correcteµ £or gueeslng was still high1 then no correction would need to 

be applied in the scoring of suhsequ~t. te-et f onns • 

Irt trE inntr-~lcti.cns to th$ suhjscta, they were adv.l.setl that it 

\'l'Oru.d ba an erro.'t' on. ·che1)." part t:0 mark a ·b,o:,t pt ¢:i.l'cl.e a not~ which had 

been porformod coi~octly. Although to$t $p&c1nl.iats on the vihol~ appear 
' . ' 

to t:avot" conm.dered gues$ing, :tt was deemed ;K!visable tbat the avbjects 

The Sample and Results 

The semple for the explore.toey test lnclt1ded tsn musicia.ns of 

via.r.,,iing . der;x-ees o! musicru. trr.d.ning and el.p,er.ienoe I ranging from college 

freshmen to experieneed muaioians. Thf.l s-ample was drmm £rom one :tour-



year liberal arts co11ega and one state imiversity. 

Table 3 gives the obtained scores and the scores corrected for 

cha.nee success of each indiVidual. Subjects 1 and 8 were experienced 

musicis.ntJ who were known to be outstanding in their 1'-mrk. Subject 2 was 

considered to be an outstanding nm.sic student. The much higher scores 

which they obtained appeared to verify the b;ypotheSis that better musi-

cians would possess in greater measure that sldll measured by the test. 

A gross correction £actor or .... 5 tor each incorrect response was 

applied in determining the effect of guessing ond cha.nee success upon 

the ran.¾: order differences of obtained and corrected scores •. With small 

samples the Spearman rho method of computing the ooef.ticient ot correla-

tion is practical;, and where it is necessary- to know only the rank 

orders o;t the differences :rather than the enct magnitudes.1 

Applying the f ormula2 
. 2 

f' • l _ .. 6'ED 
. . N{N2 -1) 

the rank-difference correlation was found to be .85. This would probably 

have been higher had the corrected scores been calculated w.ttb the use 

of the .formula given on page S6• rather than with the excessively large 

correction of -.5 for each wrong response. Therefore, obtaining a coef-

ficient of .85 with a very sraall sample was interpreted to substantiate 

the theory that scoring with or 'Without correction for guessing would 

rank the subjects in essentially the same order. This .t'inding1 however, 

l c.r. Rose, P• 238-39. 
2Ibid.1 p. 2.38. -



RAlU\S OF U!~CORRECTED SCORES AND SCORES CORREO'l'ED FOR GUESSING 
OR CRANCE SUCCESS, USING A GROSS CQR.'q_.WTIOM OF ••5 

FOR EACH DiOORROOT RESPONSE: EXPLORATORY TEST 

Subject Uncorrected. Corrected ·Ri 
8CO?"e score 

l 161 :t..56S l 
2 126 120.5 3 
3 71 '59.S 5.> 
4 85' 68.5 4 
5 7l 61.0 s.5 
6 S6 31., 8 
7 39 26.0 10 
8 JJS 127.0 2 
9 $5 45.S 9 

10 66 57.0 7 
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R2 

l 
3 
6 
4 s 
9 

10 
2 
8 
7 



was investigated further 'Id.th subsequent forms o.f the test. 

Since the exploratory test was intended to give only a crude :tndi .... 

Qation of the difficulty of the test items, and because ·lihe performance 

oi' the musical passages was in the piano medium, whereas the test in its 

finished £orm was to be in the choral medium,- the results of the anacysis 

of the itl:lma which was :mad~ are not presented.. In the :p1"1jllmi.nary .f9rm 

of the test those items fl"om this :form ivere excluded wh.1.ch were missed 

by' all subjects and appeared to be too difficult, and those excerpt.a 

wlrl.eh revealed any definite pattern of guessing were also eliminated.. 

The data on the :representativeness of the elloral J.iterature 

included in the test, and of the chordal vnes.bulm.o/ represented in tho 

test items, are likewise not presented £C11! .the exploratory form. These 

iiata m:-e reserved £or the finished (tryout) .form. of the .teat. 

T-hEi prellminat"y" :form o£ tha test was in two parts. An item 

analysis of the teat as first conceived indicated that some easier items 

were needed, and therefore the second part was prepared.· Both parts are 

included in the appendices. ·The excerpts and attendant items (errors) 

are numbered £or ease in referring to the subsequent tables of item 

in.dices, and the e1Tors in performance have been indicated in red symbols 

in the musical score. 
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Reproduction of the Test Form 

Eachmusicil excerpt was carefully reproduced in legible manu-

script on ••Ditto" stencil. That this effort was successful was evidenced 
._. 

by the fact that no subject complained of bei..~ unable to read the notes 

easily. 

Recording of' the Test 

The test was :recorded on magnetic tape., umng a tfa.gnecorder 

ma.chine. The recording was made in a partially' soundproofed room which 

was the beat available for use. The results were judged by three compe-

;t;ent musicians to be :satisfactory for the purpose of the study. 

The £ive singers who cooperated in the recording 'Were voice majors 

in the musio department of a state univereity, and recommended by th& 

choral directo1· of the university as being among the best available 

singers. The cost of engaging professional singers f'or lengthy recording 

sessions would have been proh:i~tive. 

No at·tempt 'was made to secure singers whose voices m>uld blend 

per.faot'.cy-. it was believed that voices which did not blend perfectly or 
tirere not per:Cec'li:cy, balanced would make the individual par-bs in th& harmon.y 

more olearzy evident, much in the l'lil!lil""ler o'f a mi:u?d woodwind quartet, for 

axar«ple. 

In 01·der to achieve clarity ot the parts in performance only one 

voice was assigned to a parf:.1 except in unison passages. Besides, tbs 

same mistake in performance would rarely be made by all the singers on a 

part at the same time, unless it were a deceptive mtlson passage which 



could lend it::ielf to ,m ¢a..,7 error •. 

The {)in.gers were proviclo.d. with scoro-s· cif' tba a::~a::.¢s rm7ritten 

to contain the. intended on-ors, so that th.3;,r mn-e to zing onl.y wha:h 

those scores i.."ldicate:I. F.aeh e:r..cHl"pt 1ms re.h:e:u-sad until the pa.'t'ts were 

purpose. intended., ?heil :tt 7ra,s- •recorded: as m~y times as dear-~d nacessary 

m orde,:- to obte,in an ?.dequato· reeorde·d. versioih '.Ho·st of th~. excerpts 

were ·recorded ;at '.l.<9ast .. three times, and tt>mo vrere rocorde"l oevan or 

eight ti,nies. 

From the many- YerS"lons of es.ch excerpt_' the best one was sel,acted 

a.r~r -0a1-e.f'tll c.one:tdere.tion, wtth sp;ioial refere:noe to tJie :intended 

er2".)re, but. also with due :regal"d for· t,he best peri'oma.nce <Jf th~ excerpt 

.as a wholet> 

The .excerpts whioh were finally selected were "dubbed't onto a 

master· tape by using ti.Q· machines., ~d allowing ona ma.chine to play from 

tha speaker ou:tput into· ·tha rseord.i.ng input of. the otber. Each excerpt 

sel(;;_cted for U.8$ on 'the master te.pe was placed into position to play on 

the :first ma.ch.1.m. Then both meeh:tnea were :rt.arted simultaneously and 

allowed to run until the excerpt_.,was finished. 

Ti.~llfi and ::.epeti ticm !!£. !,Xceres I - .. Opinion obtained from th& 

persons taking the expio;ra.,Pory ~est ~dicated tha.t more time was desir-
·::..:.::.·:_>:-~~~.):<:J(_:'.}'. :_:;'. ;~ J: . 

able batmen. exc~~Pt#::•in>wbich,it-o ·become. oriented., The time spacing 
'\ .. :·;_'._.·'_-:···.',·:._-;··::!.:.'>',. ,'. . .t .;· . J 

-,'. '.,;, . 

and manner of acoompli~hment we1•e as t'oiiowa,. ,Each excerpt was first 

announced by number,, which was spoken through a microphone and recorded 

direct'.cy on tbe master tape. The master tape was then . allowed to run 



66 
for approximately ten, ·seconds and :then was ,stopped. The excerpt was 

then 11 dubood11 in, following which the niaster tape was allowed to run for 

approximate:cy- five seconds. Tm same excerpt was repositioned on the 

£irst maehl.ne and then.dubbed in again on the master tape_, thus securing 

an exact repetition of it. Too master tape we.a then allowed to run for 

approx1.ntately five seconds; and then stopped. This completed tlw aycla 

for one er..cerpt. Each excerpt was in turn announced and dubbed onto 

the master tape in this man.rt.er. 

Some. loss in fidelity may have occurred in transferring the music 

from one tape to another, but; it was not apparent. Three lllllSieians who 

judged the recordings could detect no appreciable difference between 

samples of the original tape recordings t!nd those on ~he master tape. 

The- completed. mast.er tape was listened to by these same three 

capable musicians,. with particular reference to the clarity ot the in-

tend.ad e?Tors. Fo;i: this purpost?., they- used scores contain:i.ng the dis-

crepancies in performance marked in red symbols, as in the cop;r included 

in the appendix. '!'hare was agreement that the intended errors in the 

performance were clearzy evident as deviations £rom the notation in the 

ocore. 

Addition~. Start~ Pitches: ... • After the master tape ,,as made, 

it was decided that it wota.d be desirable and helpful to have the pitch 

of the beginning note or chord sounded tor each exoet'pt. Therefore, 

when the test was administered, the pitch was given on a chromatic pitch 

pipe f'o1lowlng the announcement of the: number of ea.ch excerpt. Iri the 

c~se of chords, the pitch of tm lowest note was sounded. The pitch was 

also sounded again before the repetition of the e..--ccerpt. 
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Uethcd of !hrldng Errors 

The directions £or marking errors were the same as in the e.."tl)lor-

atory test. On the fil"st hearing of each excerpt.., tbs subject was to 

place a ch~ek r.i.:n-k in the box ove~ tl)e note or chord whieh was performed 

incorrectly; on tm repetition of the G:tcarpt the hai1d of the exact sym--

bol in error 't1a8 to be oircled. 

Meth-xis of Scoring 

In order to determine if there was 8J1:$' differen.co in the results 

of the possible nethods of 13corlng., including tr.re eff act or guessing, 

and in order tharoby to sale et for further use that method which appeared 

to offer reliable results in the simplest mrumer, the tests were scored 

in three ,mys; (1) ifeightcdt .seored. as in the exploratory test., one 

point for ea.eh box correotly checked, and one point for each note. <»r-

mctlt circlodj (2) Unweighted; one point oricy' £or each box correot:cy-

ehacked, disregarding the c:J.roled notes; (3) Corroct:1.on for guessing or 
cha.nee success: Jlethoel l with a gross correction f'aotor of ... ; £or each 

box incorrectly checked, or i"or each note Tm>ngly cirol~d if the corre~ 

ponding box bad not been checked. Comparisons were made of the rank 

dif'i'erences between methods l and 21 and between methods 1 and 3. 

Questionnaire 

A preliminary form of the questionnaire was formulated. This was 

for the purpose 0£ obtaining data from the examinees regarding the fol-

lowing factors: age, sex, school level, amount of music theor,y 
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instruation, number ot years of piano, voice, and instrumental st~ and 

exper:1.ence1 and directing experience. No attempt was· ma.de to utilize 

the obtained data :tn. making comparisons based on the various factors, 

but ·the questionnaire as a whole was analyzed subjectively in order to 

prepar~ the subsequent :final in a concise, yet comprehensive 

'l'hs Sample 

The test was gitren indiv-ldua.lly and :tn groups to thi.rty..si.."i: 

musicians. They were selected a~ being a fairly representative sampling 

of the music majort, 011 tl-ie undetgraduate and graduate levels for which 

the final form · of the test was intended. 1'he ~oup ranged i'rom .:freshmen 

to th:trd--year gradna.ta :students., with a slight praponderanca of graduates 

over undergraduates. The gx-e>up also includecl several. higb.4r regarded 

mu=:1ioians who cooperated in the study. The students were all smnmer-

aesslon $tu.dents e.t a sta:~e university-• 

• Comparison of Scoring Method.a 

The rank orders of the scores obtained by method l ( weighted 

scores) and methoct· 2 (unweighted:. scores) are given in Table 4. The ra.nk-

dif.ference ·eoe:tf icient of correlation was found ·t.o be .997, close:cy 

approaching perfect correlation. lfhis £act, together with the consider-

ation that scoring the circled notes in addition to the oheoked boxes 

was laborious and subject to error, led to· the conclusion that a.11 · subse-

quent forms oi' the test would be marked and scored as one point for each 



'?ABLE 4 

RAMI{S OF SCORES OBTAINED l3Y METHOD 1 (wr~!GHTED) 
AND BY METIIOD · 2 (Ulfv'iEIGHTED) i , 

PART l OF PRELDmtARI TEST 

... Scores 
Subject Method l Method 2 a 

2 

l 160 85 .> 6 
2 212 lo6 3 3 
3 !,!, '33 24 23 
4 159 80 6 7 
5 126 .66 ll ll.S 
6 ,h ·.30 25 26 
7 50 29 26.5 27 
8 S9 32 2.3 24 

.9 7S 38, 20 21 
10 ·45 27 29.? 29 
11 17 12 36 36 
12 29 21 34 34 
13 39 2.3 32 32 
J..4 218 108 2 2 
15 92 51 1$ 15 
16 l.)9 ?5 8 8 
17 80 45 l?.5 18 
18 4$ 30 29.5 30 
19 80 46 17., 17 
20 120 66 12 u.5 
21 249 125 l l 
22 102 52 14 14 
23 117 62 l3 13 
24 78 4o 19 ao 
2~ 41 2.3 31 32 
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TABLE 4 (continued) 

scores 

Subject Method J. Method 2 Rl ~2 

26 46 28 28 28 
27 >,81 47 16 
28 70 hi 21 19 
29· 50. 32 26.5 25 
30 20 14 3$ 35 
31 32 23 33 32 
3~ 61 37 22 22 
33 133 68 10 10 
34 337 10 9 & 3~ 179 10~ 4 
.36 153 100 7 J 

!;.\ 
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box correotl;y checked. Che point· per item: -still m,qde possible the deter-

lllination 0£ a wide :r-ange in the slcl.l.l and knowledge demanded of the sub-. ' ,,; ., ,· . 

jects by this test; apparently -the finer: discrimina:tion required to 

cL~le the exact not<as was not-need~dfot'the purpose 0£ the test. 

The rank 4rder$ of th~ 15<:t.>res tfbta.it1ed b~ method l and scores 

corrected for tjhance success are given iti Ta.bie 5. Ti) simplify- the com-

putation ortoo·correction ractor, a gross correction o:£ ... , was applied 

to each incorrect respc>nse in <;omputing the tQtal scor&. This was~ ot 
course~ greatl;r <1vereshimat.i.ng the-amount. of proper oorreation. In view 

of thi.s., tlre rank~i'foxenee coerr:toient or correlation of .983 which 
,,, 

was o~d was il1terpreted · .ample evidence the;{; it would !lot be 

necessar:y to c<>n"Sct for guessing in subsequent forms of tho teat1 except 

in the easa miere all possible responses within an ex¢erpt were checked. 

'.fl.~s deoiaion also niniplH'ted the problem posed by th.a 1•~aotded 

peri'orr..anoe 0£ the teat excerpts~ In using non-px-ofess-lona.l equipment 

and :oon--px~ofessional si:ngers1 a:i1d with limited rehearsal and 1 .. eco1~di.ng 

time.,. ee1'taL"'1 inadequacies in the performance ·ooca:.sionatl;y appeared. 

These were principally~ occasip~ai, slight deviations from the desired 

intonation., and :tM:tstinot tones oue to imperfect balance o?' other causes. 

It sllOuld be recalled trr..at the ~ecol"~d excerpts nre judged critic~ 

by three capable musioia11s; but ,vi th prt...ncipal. at·tention to the int.ended 

e1•rora. The:i:•o was agreemen:I:. by: tr.cl.a jur,v that n.ll the intended 81"'rors 

were plaL,ly e,ridenh am•a.lly as deviations from the correoi>onding not~ 

ti.on. Since thei-e wns henceforth to be no correction £or guessing., the 

remaining context of tones and harmonies oou1d ba disregarded for acoring 



TABLE 5 

RANits OF mrooRRECTED SCORE$ ( OBTAINED B! METHOD 1) Al"® SCORES 
CORRECTED FOR GUESSDIG OR OHAN"CE SUCCESS, 'USING A GROSS 

CORRECTIOM OF ..... 5 FOR EACH nmoRREOT. RESPONSEi 
PART l .OF PRELIMilIARY TEST 

Scores 
Uncorrected Corrected R 

1 

160 145.5 5 
212 20s 3 
5~ 38 24 

159 151 6 
126 ll7 11 

54 35.5 25 
50 21.5 26.5 
59 41.5 23 
75 74 20 
45 J4 29.S 

17 6., 36 
29 18.5 34 
.39 21 ,32 

218 206 2 
92 78 15 

l.39 122.5 8 
80 57.5 1'7.5 
45 21 29.5 
80 63.5 17.5 

120 105.$ 12 

249 246 l 
102 94 llt. 
117 101.5 13 

78 69.5 1.9 41 31.5 31 
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R 
.2 

5 
3 

24 
h 

10 

26 
.30 
23 
16 
28 

35 
33 
31.$ 

2 
JS 

8 
20 
31.5 
19 
12 
l 

14 
J.; 
11 
25 
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TABLS 5 ( continued). 

Scores 
Uncorrected Corrected R R 

1 2 

46 29.5 28 29 
81 67.5 16 l8 
70 49 21 2l 
~o 34.;5 26.5 27 
20 9.5 35 34 
52 - 8~5 33 36 
61 ·4>-~ 22 22 

133 ll9 10 9 
137 126.5 9 1 
179 142.5 4 6 

J53 113;,5 7 11 



purposes. This would ts...~e care 0£ tl'le o;r..eessive guessing that might. ta1ce 

plaoe in indistinct passages or those of allg~ questionable intona-

tion., since it would be only natu.riil tm.t a pe:rson with n eypercrltical 

ear might £ind £au1t with i:.he slightest imperfection and. call it an 

error on whatever grounds. In. this connection,. it is perhaps juatil'i-

abl.e to mention that tbs :principal test m. th which most musicians a.re 

far.lilim- is tm Seashore test., in.one subtest of wh1oh very fine pitch 

discr:tminations are. to be made. .Persons familiar wltb. this test might 

assume that similar very tine pitch discrind.nations were to be made in 

this test, despite the directions.to the aontrar;r, aud the result wo1Jld 

be mi excessive checking of 17l"Qng. responses. 

' Reliability 

ln the process of test construction, the reliability or the pre-

lim:Lnar,r form 0£ the test is not ,ahvays computed_. bt1t it is desirable to 

do so if the finished test is to satisfy certain standal'ds of reliability. 

The most frequently used procedures for determining test relia-

bill ty are the equiyalent-forms method, th& retest method, and the split-

hal.f method. 

Since there was but one oppo:rtunitytoadmlnister the test to the 

subjects., the retest method could not be used. For the same reason, the 

administration of equiva+ent .£orme would not have been possible, even it 
equivalent forms could h~ been developed. This was not considered to 
be .feasible, for a number of reasons. Each test item had a different 

context or harmonies. These different contexts I as wall a.a di££'erences 
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in key tonality., tempo, riwthm; mood; style., dispositions of the notes 

'Within items (chords)., and varying time valu~s of the· items all contrib-

uted complexities to determinin(ttwo exact:i;r, or even approximately 

equal.. halves. Furthermore, the musical excerpts contained varying num-

bers or items., so that it :would have been diri'ieul.t even to ma.toll ex-

cerpts 0011-baining the same n'Uillber o.f' items. 

With the split-half method, the single test is .subdiVided into 

bro presumably eqUival.ent groups of items, and the resulting two scores 

are ·correlated .. Usu.ally the two groups·a.re equated for content md dif-

i'icuJ..ty, but within these limits chance should determine which items go 

in which half of the test. Among the procedures used .in splitting a 

test to- yield two half-scores are· those of alternate items, alternate 

groups of items, and the first versns the second half' of the test. 

The method of' alternate groups of items at. i'irst appeared to be 

the most satisfactory method, since the groups could consist oi' the i tams 

in context ,tltllin each excerpt. Um78Ver, :the excerpts contained an un-

equal number or items in man, .:tnstanees, and it was not possible to 

arrange two halves of alternate excerpts t1avine the same total number o! 

:items. 

Splitting the tes~ in the ttiddJ.e was also not possible because o:t 

the unequal disposition of items mthin the excerpts. Even if this had 

been possible., the a.ssumptio~ that the two halves were of equal ditti-

culty could hardly have been met. Further,· other factors such as fatigue 

or pract:tee could cause the two pa.rte to differ considerably. 

It appeared most practical; then, to use t.he method of al.ternate 

items. This had the effect of making a chance distribution of all the 



ahove-m.entioned .. contexf:.ual. £act()rs. It was, in i'aet, a most rigorous 

~:et tor- :tt. d:tvided by chance the items regardless of their dif'ficult.y., 

Adkins at.ates tha:t the spllt--ha.lt method makes t-hs assumption that all 

the i tem.s are meta.ottres (if a sit1gle factor:,. in this ca.se the power to 

detect dmr:tat1ons ilt per.roi-manea from the notation. »If more than one 

£actor is involved, tltl.s method gives md.~rest:lmates of the reliability 

coeffioient.:i1 It was l:"easoned that :t£ a high eoei'.tloiei'>.t ot correlation 

were obtained, that the rationale 0£ · const.ruoting the ·oosi was funda-

mentally sound, and that ona predominant .:3kill o:r f'unct:ton was being 

teshed, i.e., that the test was homogeneous in nature. 

The: coei'£icient o.t correlation most colWllOnly computed is Pearson• s 
product-moment eoeffieient.2 The tormula applied to a te~t which has 

b~en spilt into halves proVides an estimate of the rel:i.ability tor the 

llalr test. The reliability or the full-length test, i£ it is a l'lCfflio.;,it 

geneous test, may be est:tm&ted b,y the Speannan-nx-own f ormula.3 

The scores obtained £or- the split halves, uaing the simplii'ied 

1ltethod of scoring on~ point £or each correct response which it had been 

decided would be used hence.forth; are given in Table 59; .Appendi:r.:. c. 
Using the formula for computing r from original. mea.surements.,4 

. . .. , Nl:X! • {:i: X) (~Y) . . . 
r:xy O '\J(N~x2 .... (~ X)~[Nt.Y2 ... (E y)21' 

1norotlzy- C. Adkins and others. Construation AnaJlsis or 
Achievement Tests. u.s. Government Printing Of.flee, Washington, 1947 • 
1'3. l~i. · 

. 2~ .P. Guil£ord. fundamental Statistics i:!! Psychology·~· Education. 
McGrmv-Hill Book Co., New York, 1950. P. 1$7. 

3Ibid., PP• 492-493. 
h!bid., PP• 159. 



71 
the coefficient of correlation of the test ha.l.vaa was. found to be .975. 
The l:"eliabili ty 0£ the trill-length teat, by use or the Spearman-Brom 

formula.,1 

where rhb stands fop the seU'-¢Qr.relation o-f the half'-test1 was found to 

be .98'/. Thif;J result indicat~d that tbia .form 9£ the test yielded ltl.gbly 

consistent results, and was apparently homogeneous in content. 

'Evidence of Validity 

Subjects l; 2, 34.t 35;; and 36 (see Table 4) were regarded as 

musicians of superior mu$1oal, sld.lls and attainments~ The £act that they-

all ranlced high on the test appeared to substantiate the hypothesis that 

bette;r musicians wouJ.d posaestJ in ·greater measure the skill measured by 

the test. 

Item~is 

The quality and merit of a test depend upon the individual it.ems 
of whieh it is 'composed. :tt _is therefore neoessary., in best prac-
tice, to analyze each ite:m ••• _in order to- retain only those ~hat 
suit the purpose and rationale of the device being constructed.~ 

Test it~s are custo!!laril;r'anal:yzed £or their lsvel 0£ dii'fiO'Ulty 

and £or the degree to which ea.ch 1 tem: differentiates between tha high and 

~Ibid., P• 492. 
2F~ s. li'ree~. Theo!Z !!<! Practice Pfohological Testing. 

Henry Bolt and Compa.ey, Inc., New Yor~~ 1?$0. P. 2 • 



low scoring groups. The.latter is referred to as the discriminating 

power of the i tams. 
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The difficulty of an item. is determined by the proportion of the 

group who get the n1llnber ~ght. Obviously;; /the greater the percentage 

of persons passin~ the item,. the easier it is. Computation of item .dit-

£iculty., therefore-, involves coun~.; for each item, the number of per-

sons who get tha item right. This number is then expressed in terms of 

a per cent • 

.. several disadvantages to this procedure m.ey occur in tests 0£ the 

r.tultiple response type mere guessing has not been corrected £or, and 

where items have been omitted or not reached.1 In this test no eo:tTeet:ton 

1vas believed to be necessary, due pr:tma.r:i.ly to the great number of pos-

sible responses. And since each person had i;o proceed to the eonsidera.-

tion or each musical. passage with its possible responses as the tape 

recording repx:9dueed them, presumab'.cy' each person took the op!)()rtunity 

to consider ever, item. Therefore there 1rere no items omitted. or not 

reached. 
The difficulty of'a test (and hence of its component items) has an 
important bearing on its value for its purpose. A test or item 
t,hat is below. th& level of abilities of the poorest subjects oan be 
or no value at all in discrim:µlating among the subjects. Similar~, 

lyredetiek B. Davis. i:Item Selection Techniques.,:: Educational 
Measurement. E .. F. Lindq:uist,. editor •. Ameri~a.n Council on Ec;lucaM.on, 
Wisitliietcixi; n. c., 1951. or. PP• 261-2a5. 



a.·test that is too difficult even.for<the ablest subjects can.give 
no help at all in predicting which subjects are superior. An item 
that is passed by 99 and i'~ed by l out or '100, subject$ makes 
only 99 (99 x 1) discriminations,. and one passed by 98 and £ailed 
b.r 2 makes only 196 {98 x 2) discrlminations. On the other hand• 
an item passed by 49 and failed by 51 or an item i'ai.lad by 51 and. 
passed b,y" h9 makes 2,499 (5l. x 49) discri.minations. An item passed 
by SO and. failed by 50 makes 2.,SOO ($0 x 50) discriminations. The 
single item. that best.,indioate$. the leval :or ability 0£ an indiVidual 
is one for which bis p:robability of passing i~ .so. • • • As a 
general. rule, the a.vera.ga, .. d:tff.iculty ·0£· -the :1:tems-iri a test ahoul.d 
correspond to tbe ave.rage ability of the subjects; i.e., the items 
should be m.tch that., on the -~era.ge, about halt' '-Of the subjects v,ill, 
answer them correctly. If,, however, the' test is to ba used to 
select oll'.cy" 'a .. terr outstanding individuals., it. should be much more 
di:tfieultJ and if it is to' screen out only ·a few- extremely poor 
subjects,, it should be much easier. ·More specifiaall;y, if it is 
desired to select out· .thtLtop 30 per cent or a group, then the dif'• 
ficulti&s or the items should oluster around 30 per cent. tt, how-
ever,. it is desired to pls.oo the whole group or a sizeable portion 
of it in rank order: With reference to too abilities being tested, 
the difficulties ot the itel'tlS should be spread over mo~ of the 
rang~ wlthin which 'it is \'.lesired to discriminate and ordinarily 
shollld tend to cluster at thij ~O per cent level .f'or the group in 
que$h:ton.1 . 

In this test it was d~sired tQ measure every individual in the 

group ltl.th s,s lilUCh acottrltey as possible, ~d there.fore i~ems rr:o:ra all 

level.a pf ·difficulty mre. sovght. 

The results Qf the ana.l:ya:tac or the difficulty of e_aeh individual 

item given in Table 60, Appendix c, in the Qolum.n headed ttper cent 

passing, total gi"<>np.n vath thirty-six subjects, the possibl~ levels of 

ru.!fioulty would be represente4 by proportions or the total group ge-tting 

an item :right ranging f'rom.J6;0 to J6t36. No itema ware round to have 

been missed by all subjeots1 and likewise proportions above 80.~ per cent 

(the ratio .36:29) ware no·h :f.'ound to b& represented. A clearer 

1... . . ' . ' 11· iJ' adld.ns.- P• ,1., • 
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understanding of the relative dif!'ieuJ.ty ot the test, items mq be had by 

~~ning Table 6, in which the number of items found at the various 

levels of difficulty are. given. 

~amfna.t:ton or the item difficulty led to the conclusion tba.t the 

itettlS were spread :o,rer many cit the possible levels of d:1£.t'iculty in a 

i'airl;r .adequate manner .to measure either indiv:1.duala or groups. However1 

there· was a ·prepondel'ance 0£ itelllS in the lower per cent groups1 indi• 

eating that the test Wa$ on the whole rather difficult. 

Item J:>iscrimina.ti.ng Pmver 

Although the difficulty o£ an item is a very important fao.tor in 

the effectiveness 0£ a test, mere appropriateness o£ dii'.f'ieulty is no 

guarantee of the value or a test,- It is necessary to know now on1¥" hovr -
persons pass an item but also which persons • 

. An item is app:ropriatezy diagnostic or has P9sit:I,ve discrimin-
ating power to the extent that it is passed by persons or ability-
greater than the level oo:rresponding to the item and .failed by 
those of ability leas than th¢ level corresponding to the item. 
An item passed equally often by persons at all levels of ability 
has no discr-J.minative power. An item passed by relative:cy- more 
persons of low ;iliility than those 0£ high ability has nesative 
discriminative power; that is., while it discriminates., it doos so 
in the wrong direction. Although a very ha.rd or a very easy item 
cannot have a very high discriminative index £or the whole range 
of ability: such an item ~i- discriminate well over a narrow range. 
A very difficult item, .for example,- may l:)e failed by all 0£ the 
lower four-i'ifths of a group of subjects, but if it is answered by 
as many as one quarter or ~he highest fifth of the group., it will 
be a very valuable item.l 

l . . . :Adkins, P• 148. 



ITEM DIFFICULTY rE THE: PIWI,MUARY TEST:, PART ts NUMBER OF 
ITEMS' Fomro 'FOR iEAOH .LEVEL OF DIFFICULTY REPRESENTED 

. Level or Difficulty 
· (Propo:rtiot\ of Total Group Pataing) 

16 .. 6 
19.4 
22.2 
2,.0 
27.'l 

30., 
33.3 
36.1 
)8.8. 
41 .. 6 
44~4 
.47.2 
50.0 
52.7 
5:5.5 
58.3 
61.l 
63.8 
66.6 69·;4 
12.~ 
7$.0·,, 
Bo.5 

?lumber of Items 

l 
4 
3 
B 

ll 

s 
7 
7 

12 
8 

6 
8 
3 

ll 
4 
8 
8 
1 
5 
4 
6 
3 
1 
6 
l 

1 
l 
l 

N • 150 
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Ideal)J-1. each test :i:tem in memnu-ed· against ot cox-related with 

an independent o~. "external" criterion, just as the validity- of a 
tota1 .test score .is: determined by correlating it with an independent 
meas-i.n-e of job r,erf'ornumce. Hence item anal;r,sis is made against an 
···e~rnai ctlterion. ither;,J;1Ver,posaibl.il.J.· 

When an EPtternaJ.'. criterion ia la.nk:tng1 the items mtJ;y be improved 

by an analysis of itheir· eorrelat:ton'.rlth em 11inteJ."rlal" or.tterlon, memirig 
the- tot~1- score ott tho tea-b itself. Items th.,m anacyzed aro s6met~s 

rafe~d to as providing an i~ of validity:. meaning interna1 consist-

ency, biit. this pr.oced'l.lt'i3 in itself. does. not· establish the validity of a 

test. 

I£ the test as a whole does not bave validity., selection of item$ 
whieh correlate higbzy m.th the original test as a whole can never 
l'i,eld i·t.. 1™t tl~'process can. accomplish i~ to eeloot items which 
tend to mea.SUl'e whatever -the teat as a whole measures. If the test 
is measuring 1'ilat it 1.~ intended to measure, then and thon oiicy' 
'Will the least- valid items be culled out by use of an internal 
cri -wrlon. Tb.is process :tfl more approp:d.ately "lfiE!We<l as a ltlElans 
of increasihg:hhe reliability {internal consisteneyl of a teat per 
'Unit length tb.an as a method f'<>r -rralidatitl3 a test. 

:tn itea anal,ysis using tbs total ·score ()! a teat or subtest as 

the internai critoclon, it i$ neeessar,r that the items be homogeneous; 

that is, that tn.et.mGasure nthe same paychologie&l process or combination 

of Pl'9®ssee.u3 ,!£ items are correls;t;ed against the sco:re or the 'Whole 

test, the assumption ie that »all. the items throughout t11e entL""e test 

.are expected to be-homogeneous in basic functions meatau."'ed.tt4 

·iAd.id.ns~ P• 181. 

2Adldns1 P• -182,. 

~eem.an.,. p. 26. 

½:bid. -
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In taste .having subtests involving different areas of knowledge 

or: di:fi'erent skills~ it is advisable to set up separate internal cr:t~ 

terion scores for ea.eh factor present in the total so<;>re. .An example of 

tbiswotil.d be a test invQlving :lnfoma.tion·and arithmetical problems. 

Since thet"e m two distinet areas or psyohoiogica1 functions involved, 

it would be necessar,r to c6rrelate :the items with their respective sub. 

tests,, and not with the total test scores. To do the :Latter could lead 

to inappropriate and misleading conclusions as to the relative validities 

The present. test was expected to involve only one function, i.e., 

oorrelating the eotinds ot :tho 'harmonies of a lmlsioal pe.ssage with their 

corresponding notation. The homogeneity of the process has alread,1 been 

partia1.ly demonstrated in connection with ttstimating the reliability of 

the test. ''l'o attempt to classify the items according tG more than this 

one general process or function appeared to be both :1.l'Jipractical and 

unneces aary • 

. There are wa;rs or deterndnin.g how wall a single i t$m agrees 
with tl,e total s~o:re in the kind ot disoriminations it makes 81':long 
individuals; Yost of these procedures are correlation methods. The 
correlation methods that have been used in tbia connection include 
the biserial. r, Point biserial r, phi coefficient., and tetrachoric 
r • miatever index of correlation is used., one variable is of 
necessity a dichotonzy-, as a rule.· It is a division or the sampla 
into those who pass the item and those who !'ail it ••• The total 
test score is a continuous variable, but for convenience it :ts 
usu~ arti.£icial.'.17· r,1.-;hotom:tzed for the isake of simplicity- of 
numerical. operations. 
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The choice 0£ a statiat1_· c from those mentioned· depends -"part~ -on .. . . 

the pU?-pose for which the teat and th& item analysis 'data are to be used, 

partJ.y on tho _convenience with lthioh e~ch :Statistic eerves that purpose, 

and part1y on the tiase and. econonw of eompute.tion required b.r the practi• 

cai ciroumstanoas.u1 

Sometimes it is deaired to select items for future us.a whir;,h die-
,_ 

orj.Il'f.'inate between two exlireme groups, suo4 as the upper and lawar ten· 

per oont -of tbs .population teated. Sometime,. the boundari~s are extended 

to include the highest and lowest fourth• or the uppe.r· and lower fifty 

per cent., A ,commonly 'USed method is to oboosa the upper. and loner 

twenty-- seven per-- cent. tn this test, the sample-was th.irl.y .. s:tx subjects, 

and it appeared advisal,)le tot~ all the scores on each item into con~ 

sideration by dividing the group into -the ,u.i,par and lov::er fifty per cent. 

A disC\1$flion of the ad.vantages and disadvanta.r:.-es of eaoh 0£ the 

possible methods of analyzing tho d:tscrl,minating power oi' the items is 

not preeented here_. since they a.re I tborougley explained in the literature 

on the subject. Too phi coefficient was sel$e'hed for u.ae because it 

offered certain a.dvantagest was favored 'by several authorities; and. 

seemed to :tit the cQnditions. 

I£ the crite:i-:1.on _ is a. .natural diqhotonzy- and m\lSt be used as such; 
an acceptable matr,.od of exp:ressing the item-criterion x,-elationslrl.p 
is the phi coei'£:1.oient when the g1•01ip 'With which the test is to be 
used ia essentially the same with respect to lev-el and distribution 
of ability .as t,he gro.up used :£'or item anal:,rsis purposes and when 
the point 0£ dichotoll\Y' in the criterion variabl.e remains constant 
in successive groups in which the test is being used for predictive 



purposes. When • ., • t!ll?se oondi tions m"e met• the p'.hi ooef!ioient 
is appropriate because it is a rigorous product-moment r subject to 
precise tests of significa1'Cf and suitable .ror use in COil\-."11lting 
multiple·regressionweights. 

From several points of view,· accox-ding to Guili'ord; experience has 

shovm. that ·the phi ooefficie:p.t is amon,g i;be most satisfactory ind.ices of 

item consistan~J. 

The .computational aid$ • • • reduce the effort to a tninimum which 
soioo ot..'>iar m~thods equ.$1 b-Jt do .not ~o. belQw. Its di.m'ict t"ela.tion 
to chi aqua.re . provides automatically 2a test of minimal significant 
CO$i'f1c.ients fo"/1,.tfll-:f s:tze ot.sampla. 

If th~ number of examiuee~ . in each ~r t1'.e dichotomous groups is 

the sSJOO:, tho phi co~£f1e:l.ents. filt,;f .J:>e reJad. direotl;v" from a table :prapa?"ed 

by JurgeMon) It •gas . possible to use this table beo&use eve17 exantlnsa 

sary only to calculate the val·u~ of phi only once for all tlla i tams, for• 

desired level of confidence •. 

Pht is ool'ived from a 2 x 2 obi ·s<1t1are by t,he $quat:ton4 

It is customary to eel.set the .oo. or .05 levels of co.nfidence as baing 

significantly different i'rom. chance. Therefore the values 0£ .01 and 

.0$., lfith one degree of freedom, were substituted in the fonnula, as 

£ollm1s: 

lnavis, PP• 290-291• 

2auflf'orct, P• ~oo • 
.3c. E. Jurgenson. ttTable for Determining Phi Coafi"icients." 

Pszohometr-lka; 12 (1947) 17-29. 

homliord1 P• .340 •. 



¢>.o~ ~16•;~5 ·. • .429 

~05 ·l3 -~~. • .321 
To determine borderline eases, phi was also computed at the .10 level: 

tl>.10 -v~· ~c: .274 
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It was than necessary- only to, divide the test papers into the 

upper and lowarfitty per cent, and calculate· the·frequenoy of correct 

responses £or each item, tor each group.· Jurge:nsen•s table was entered 

horizontally 1tlth one derived proportion and vertically nth the other. 

The proportions for ea.oh group_. and the values found~ are given :tn Table 

60., Appendix O • 

Results of Item Am(cysis 

0£ a total of 1~0 items, 83 proved to be discriminating at the 

.01 ~r .o, levels o:t confidence.. In addition there were six items which 

JU.St exceeded the .o5 level and which could possib'.cy' be useful. Tho 

d.ii'fieulties of the items were fairly well distributed throughout the 

possibie ranges, ,vhi¢h was desirable for the purpose 0£ the test, but as 

a whole the test appeared to be too difficult.. Although many 0£ the too 

difficult items were to be excluded from the final form of the test, yet 

those diff'ieult items Tfhich discriminated were too valuable to eliminate. 

Also, some valuable items within excerpts had to be eliminated because 

the other items in the exc;rpt proved -to have no discriminative value. 

It was tl1erefore found necessary to obtain some easier items, as well as 

a £aw more discriminating items, by constructing another test along simi-

lar lines, and subjecting it to the sa.,ie ana.'.cysis as this form. 
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Selection of Additional ~cerpts ~d. Introduction of Errors 

The analysis Qf Fart 1 0£ the preliminary test had revealed a 

need i'or easier items; i.e.;. errors in the peri'ormance of notes or chords 

which could be more f;?asily detected by l!lOre musici!=lns., Therefore nine 

new ll!tlSical passages were aelec.ted from simple choral muaic. Into these 

passages logical errors ,in performance v~re introduced. :rn ad.d:ition,. 

.five , excerpts £rom P:e.:rt l were used Qiain, but with some new po:r:-.rorman~ 

errors introduced• and. each being recorded a.new. The teat coneieted then 

ot fourteen passages in which there were a total 9£ forty-1':tve errors 

(l:1;,ems). 

Reproduction of the Scores 

The· musical scores we~ >:8Produced as be£ore; legible manuscript 

on, stencils-. 1fbe form. is included in Appendix n, l1'i th the not~s performed 

inoorteotly ma.rked in ~d symbols t tor ease in. ?."e:f.'erring to the subsequent 

tables of item analyses. 

Recording o£ the Test 

The test vra.~ recorded in 'bhe same manner as Pa.rt 1., using the 

same singers,. and following the same general procedures. The master 
. . . 

tape was made up of the best version of each excerpt, again with special. 
., , 

.reference to the clarity of', the intended errors.,. but a;tso with due regard 

tor the best performance of each excerpt as a whole,. An improvemenb over 

the use oi' a. pitchpipe in sounding the starting pitch was to have the 
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pitch of the starting note or chord ht:ml'!\84 by' the singers. This Simu-

lated.actual rehearsal procedure, and. aided iil the orientation or the 

subjects to the tonality of ea.ch su.acessive;(musiool. selection. 

In:f:.eniews m.th ot the persons ·ttutlng Part · 1 indicated that 

the time i.nterval of ten, seoonds between the announcement of the n'Wllber 

of· an eY..cer,pt and the .first p,rfo:rme.noe of the passage did not need t.o 

be ~c, iong. It 11as tlwrafore l:'educed to five s·econds.. Thu$ the eomplete 

!,)l"oeed:ure ror -one excerpt was •a.ii .tollmrss announcement of the numbel." of 

ths e:tcel"pt; a~'.2d.mateJ;r £ive seconds of $:tlence; 'hbe htmnned starting 

p:ttch f c,llt>wed by. a· or-..e,.j,seeond interval of silencej the first performance 

of tl1e exce:r,t,ti approxtma.te~ five seconds of silonce; the htL"tS11ed stDrb-

ing pitch again followed by approx:Lma.tel.3' oM second 0£ silence; the 

exact ,repati tion of the exee:rpt. A.ppronmatezy- five seconds then inter-

vened before the annotntoement of t,he number of tho n~ excerpt. 

The completed master ta:pa was 1istened to c1"itically by -the ·same 

three capable 1o.usi•oians1 with' par-iioul&.r i-eference to the cl.arlty of the 

intended errors. Aga.i.n, there was agreement that the !11tended. e:r:roro in 

the pe1•fol"1llS11.Ce were all eiear'.cy' evident as deviat:i.ons from their corres• 

pcm.ding notation. 

Marldng and Scol."lng 

The a."'lacy'sis of the methods of mark:J.1,..g and scoring the :Ltcms in 

Part l resulted in the decision ·to use the simplest method" since the 

roaults were so s:im:t.J.ar1 and since the simplest ·t'lethod px-ovided ample 

disc:rimi.nation among the subjects in the skill being tested. The subjects 



were therefore insti"ttt1ied to -0heok only' tha oo:xns above the notes or 

chords which were perf ol'med incorrectly~ - In scoring, e~h box co~ct~ 

checked eontributed one point toward tho total score. No correction was 

made £or e1lrinc:e success or guessirtgi bu;t tho subjects were not advised 
' 1·• . 

6£ tlrl.n. 

Qu.est:tormaire 

!Jo qti:est:lo:m'iaL""e was-used with this fo-nn, silica moot ot: thiJ, 

s,Jbjects v~1"8 the eamB as tor Pert li at'Jd since the q-uestionna-tr.a with 

Pa--...t l h.~.tl. yielded su.f.f'icl.ent inf oriiati.on t.o det.ermi.l'le in"w form and eon-
t@t o! the q;uest:totmaire lmieh was- to aeoOlllp&'I~ tne !'L"'lal i'om of the 

The . Sample' 

All of th.¢ first group 0£ thirt.~ix su.bjeotn Ci-Qtu.d. not be ob-
\.. 

ta'L"led to take Part 2. . t!orrever I t\Tenty-three 0£ t~ group were tbs sa1ne 
•~ I ' 

· i."ldivi.duals;, and !'ivo ~re W,';lro d't-awn fror.1 the $13.."11$ ,Uldergraduate a::J.d 

graduate lov~ls,. ma!d."'ig a. total o,£ twenty-eight mus:l.cian."-3. For all 

practical pul"POses th.ts group was regarded as homogeneous w;J.th the first 

group of thi.rly-s:tx,. and the excerpts with theil" attendant items selected 

f;t-om this test could be included with those of Part, l in arranging the 

final fol~ or the tea-t. 
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Reliability-

The. x-eliab:tlity 0£ tis part of the preliminary test was' estimated 

in order to ascertain whether it vra.$ as consistent in providing the same 

results as Part 1. As with Pa.rt 11 a pro.duct-moment ba.sed on the 

scores of split balves using alternate items, and corrected to f'u11 

length by the Spearman-Brown propbeey i'omula, was oaiculated.; using the 

data presented in Table 611 Appendix n. The ooef:t:1.cient of correlation 

of .94 vrhi.ch w-as obtained indicated that the test was very oonsistent 1n 

its results, especially since it contained only £orty-£ive items • 

.Ana:cysis of ttem Difficulty 

Ea.ch item. was a..~ed for difficulty, as 111 Parh 1. The number 

of items found at the various levels of dii'fictllty are given in Table 7. 

The levels ot d:if'£ieulty were determined by the proportion 0£ the total 

group of twenty-eight subjects wbo anmvered each item corractl3'. The 

difficulty 0£ each specific item is given in Table 621 Appendix Dt under 

t~ col'Umil headed ttper cent passing, total group." 

The range of difficulty 0£ the test items nppl'"OX:tmated that of 

the first part or the prelimina.t"Y test, but thllre were approximately as 

lllBl1Y' easier items as more difficult ones. The test had accOl'III)lished its 

purpose by providing a number of easier items. 

Analysis of Item Discrimination 

The phi coefficient Ttas used again in expressing the relationship 

or each item with the criterion 0£ total scores. Using the formula. 



TABLE 7 

ITJ?M DM!CttLTY OF .TIW PBELF1Ilf!RY '.CE.S'J.f; PART 2a NUMBER OF 
ITEJl.5 . FOUND FOR EACH LEVE:L OF DIFFICU!}l'Y REPREb'E?frEI) 

Leve.l of· l)ifi'icult;y . 
(Proportion or tota.l_gr.ouppa.ssing) 

14.3 
17.9 
21.4 
25.0 
28.6 
32.1 

··:l5.1 
.39~3 42.9 
46.4 
t'Q 0 ;, .. 
,3.6 
$7.l 
6o.1 
64.3 
67.9 
'71.4 
75.0 
78.6 

ltum.ber of Items 

l 
2 
l 
2 
2 

2 
6 
2 
l 
3 

9J_ 
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the values of phi neoossary to be signi!':t.cant at tbe .011 .05, and .10 

levels 0£ confidence were calculated as £o110W's: 

</J.01 .• ~· .... 487 

'P.o;,; y3.841 ••.. ~70 ;,,,. 28 .;, 

</> l·O • ¥.: 706 • .8 * .310 
2 

The reaults or the a.nacy-sis given in Table 62,. Appendix D. 

Twenty-two of the items were found to discriminate at the .Ol or .o5 
levels o:£ confidence I w-1th one other item so close to tha .o~ level as 

to be considered £or inclusion in the final £'om of the test. 

F~m Part 1 .. and Part 2 of the pre'J.iminary' test a. su:f£icient n'lllll-

ber of discriminating items were foUiid. to constru.ct a. final form which 

was internal~ cons:L$tent. These items also included a wide range of 

difficulty, .so that it ·wouJ.c1. be po~sible to discriminate among individuals 

well as groups at many levels in the powarl!leasured by th3 test. Final 

selection of the items, however• was also dependent upon other £actors. 

The$8 ·· are discussed in the next section on the. construction of the final 

form ot the test. 

The Final Form of the Test ___ ...........,_......,. .......................... 

Tba content of the.:final form o! the test was dependent upon a 

number of faot.Qrs besides that o.f including items of suitable difficulty 



and discriminative power. ATnon:g these weref '(l) Practical time. limits, 

(2) The inclusion of non-<iiscri.tninating items, (3) The -~a.ngement of the 

musical. excerpts according to the di:f'fioulty- of the· attendant items; 

(4) The inolµsion of musical excerpts which were t'epreaentativa of average 

choral literature, and .. (S) The representativeness of chordal vocabula.17 

aa found in the test iteins.,. 

In addition" the best rne~hod. of reproducing the musical scores bad 

to be decided, and the £:tnai recordtng- had to be made. 

Practical Time Limits 

The U138 0£ more than one reel of magnetic ~ape was not desirable., 

because changing feels during a test period was time-consuming and dis-, 

tracting. (The eJs.'J)loratory test bad required one thirty-minute reel and 

one reell Part l of t~ preliminary test had required two 

tbirty~ute -reels, an4 oncy- pa.rt 2 had required less than one thirty--

llli.nute reel.) 

A test of such length that it could be administered d:ur:i.ng the 

usual class period was desirable.: Such periods usuall;r range from 45 to 

50 ndnutes in length. Part of the perlod would be ta.ken in filling out 

the questionnaire 1vhich was to a.cc-ompany the wst, and in ,:-eading the 

test instrucM.ons. iJ.ihia was estimated to require from eight to ten 

minutes. Therefore the test should not be over 35 or 40 minutes in 

length. 

-The average. <:ommel'cial half-hour reel of tape;_ it was found, 

actually contained approximately thirty ... tvro minutes of pla;ying time. 
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It was i'urther fotmd that an additional fou;- minutes of tape could be 

s.ocommodated on the reel without creating :inechanical d:U'f'iculties or 

causing t:JJlY' noticeable distortion in the reproduction. A test of approx-

imately thirty-six minutes I length was there.fore decided upon. The mas-

~r tape and duplicates 0£ the master tape which were subsequently made 

were extended to that. lenoc1;h by splicing on the appropriate amount 0£ 

m:ra tape. 

The timing of the intervals 'between e:i::cerpts in Part 2 0£ the 

prelimina:ey test see.med to be iiatisfaotor:r, according to opinions ob-

tained from the examinees, vtlth the exception that the interval between 

the.first pl~ of an excerpt and. its repetition, and. between tbe 

repetition and the &mouncemen.t of the next excerpti could just as well 

be reduced from five to approx:tmatelg three seconds. Therefore 1 the 

total im which e&Qh excerpt woUld :require VtaS caloulated as follows 1 

m:tno'Ulleement of the. number 0£ the nru.Sical passage, 1 second; interval of 

silence in which to examine the score { during whiQh the tape 'VIOuld con-

tinue to run),. !) s~condsj aounr1:ing ot ·the hummed pitch of the note or 

chord on which the singers 1vould -start;. l ,second; .an interval of prepar-

ation to s:tng,. such as would nol;'mal.ly occur in rehem-saJ. or performance 1 

l .. or 2 seconds; the musical passage (each one had to be timed. individually); 

an. interval in which to. reflect on what had been heard and seen, .3 seconds; 

the hummed pitch again1 l secondJ another preparation for singing., l or 

2 secondsJ. the repetition of the excerpt,j· and another interva1 before the 

announoement of the nen excerpt,. 3 seconde. Thus £or each excerpt 

approx:tmateq 16 to 18 seconds had to be allowed in ad.di tion to the time 

allowance £or the passage itself, plus tine :f'or its repetition. Since 
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only- a limi.ted number 0£ excerpbs could 'ba included in a tape 0£ thirty-

six minutes duration, the relative merits ·or each excerpt had to be 

vieighed. careM:cy,. tald.:ng all factors into consideration as mu.oh as 
possible. 

Inclusion of Non•Discrlmi.nating Items 

Those items which did not discriminate between tile high and laW'· 

scor.tng groups in the prel.lminary- tests -at. the .Ol or .05 levels of 

confidence were excluded from t,he f-lnal form as i'ar as possible. There 

was no problem :1n decidtllg whether to accept or reject for use those 

excerpts which contained. only one error (item). But in many instances 

an excerpt contained both discriminating and non-discriminating items. 

This ,,..as almost inevitable in a test 0£. this type, for an underl;r.1.ng 

concept in construoting the test was that a lengtcy musical. passage 

wou1d be inefficient and t1.1$ eonsum:tng if it contained onl,y one error 

(:ttem) in performance-. In order to test the skill of coordinating ear 

and eye in detecting errors in performance in a sim.ulatecl functional 

situat:ton., in a test of roasonable length., it was necessary to introduce 

a number of errors in maey, or th.t:t passages. It was oncy to be expected. 

that some of the errors would not discriminate, but these errors could 

not., in lllallY' instances, be eliminated Without affecting the context:, of 

notes or harmonies of adjacent errors which did di$cr1minate. For the 

same. reason s0l118 difficult items had to be retained. It was therefore 

necessary to consider ca.re!ully the merit .of ea.ch excerpt With its 

attendant errors. 



The oxcerpts an.ct i"'ce.ma which wel>e ~etai.nod in the £:tnil !'om ,:u:,e. -

gi\•en in Table; 6.3, Appsnc.li:lt :m. ~heir :so.lirci& .(P:i.rt 1 or Part 2 or tM 

preli.nd.no....17 ,t.oub); and· too level 0£ d1:t£icu1ty v...tid diso:clm4nating power 

are te.bulati::-..d. Re£erenoe m.ay bG ·maae to· tha- printed !'orrn of th& test 

also included in Appendix E,., if :l.t is desired to study the actual 

musical notation. tind context of the items••' 
The final. £om cortba:tnod. thirtf.nro.sical. excerpts having a total 

of ll.8 e.t"l"Ol"S (iten1ah- Eighty .. rour: o£ these discriminated at. tlla .01 

o:r .a; level ·of confidence; fi.~ more were veey olose to tba .05 level. 

These items ranged in diffic'Ult;r fl"Om ~asy to very dif.fioul-ht with inoat 

or them spread. throughout ·the middle ranges. With this number or satis-

factory it8Ill8 it wa.s believ-ed that the test m>uld be able to acc6mplish 

its purpose. The non-discwlmina.t:i:ng itenw could not have been eliminated 

,vi thout a great dE?al of labol.• in r~recording many of the excerpts• Some 

.oould not fuive been ejj;minated without • changing the ~ntire contel..-t or 
eott:nd. To -have done so vrould have resulteu in iritralidatirig the enti1"e 

d::cee:rpt. Tn.erefore, with the f'ew exceptions noted in the footnotes to 

Tabla 631 excerpts 'Vd:bh their attendant items were accepted o~ rejected 

for use in their entirety. 

Order of Items 

Usu~ in. construcM.ng a test the easiest itenus are pl'aced first, 

fol.lowed by those o:t &radually increasing difficulty. lt was not pos-
sible to follo\t this plan in thitt test because ·many of the excerpts 

-contained. both easier and more d.if.t'ioul.t items. It appeared to be more 
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psychologically so'Ulld to arrange the test•-~- as to begin with easy lzylI!l'l 

tunes- in ·t.he usual four-p:.irb harmocy· (wbich-incidc:4ntally contained some 

easier it'Slila),_. arxt progress to chorales ·and lllOdal. ha.:rmon:tza.tions wbieh-

were all somewhat sintl.l.ar in style• Tlwn, in order to ill8iY' the i-npres-

sion tha:t; the test ·was becollling more difficw.t,. there tQlJ.owed a group 

ot throe-part chorale harmonizations. ··tbgse were £ollowsd by se1ect1.ons 

from. other ¢horal 1:ttG:rature. T~ughout, an<att8mpt was made to keep 

th~ progression· of key clianges :with sucoessi've excerpts as smooth a.s 

possible. With the t:bn.a intervals &id announcement o:f' numbers batweert. 

the nm.aicai passages,. -th$ effect of abrupt changes in key; and hence 

possible loss o:t or:i.ents.tirin., was kept at ·a, mL"linnmi. 

Representativeness 0£ Choral Music 

Included in t.he Final. Form 

Sinee the .test was in t~ choraJ. lliEkiium it lfOuld probably be of 

partic;ular :l.nterest and use t.o prospective and a.at:tve choral directors. 
Therei'ol.,"e an ei'fort,wa.smads to have representative samples or the musi• 

ca:L literature which- the average school or church choir might use in.,. 

eluded in tba final £om.: To this end a recox-d. was kept or all the 
various samples tmioh had been used :tn the ptelintl.nary teats. The ntmiber 

which could be included. in the , final £om. was. of course, severely l.im.-, 

ited by considerations of time limits £or the test• and by the necessity 

of' having each sample include errors of performance ·-wh:Loh discriminated. 

liow well the effo~ succeeded in including a representative sample 

of rea.dil;y available musi.e which the ·average choir might attempt may be 

judged by examlnmg Table a·. rn &rJ3' event the test was considered to 



98 
include an adequate sampling of standard .musical literature o:f: this type. 

Repreaeritativenees •Of Ohoo;'dal Vocabulary 

Sinoa the skill measured by the test. is _presumably developed 

prima.ri4t by training in hannony ·and. ear-tra.:tn:1.ng1 the structure of the 

melodic and harmonic intervaJ.;s and chords . making up the test items would 

possibly be of interest to teachers of those subjects. It was believed 

that the errors in performance should occur in a repref3entative sample 

0£ at least the commonly used chords. 

The intervals and chords into which er~rs o.f perf ormanoe were 

introduced vrere anacyzed according to their score notation and tabulated 

for the explorato:r;r test and tor'ea.ch part of the p~liminary test. 

'.!?his analysis was made on the ba'3is of the quality or mode 0£ the inter-

val or chord, such as major or minor, and. on the basis of function,; as 

that of a chord being I, rv, -orv,. eto. As rsr as other considerations 

affecting the content of the final test form would allow I such as whether 

the test errors (items) diacriminated or whether they were 0£ suitable 

dii'f'iculty, the errors were chosen £or their contribution to an adequate 

,Smnpli11g of the oo!llTllon]y ilSed chords. !.!ore incidentally, they 1''8re 

chosen £or their contribution to a. sampling of sOllle of the co1nmon melodic 

and harmonic intervals. 

The chords and intervals did not by arw- means represent all the 

possible structures and funct:i.ons, but many of such possibilities occur 

but rarely. In chroma.tic hnrmony and modern harmony Sllch possibilities 

occur more often., but, as stated earlier in the study, the music was 
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TABLE 8 

ORORAL MUSIC REPRESE?ffl'J) IN THE FINAL TEST FOR!! 

Excerpt Style lia:t:.ionali ty Oentuey" Parts Staves 

l Hymn English 20 SATB 2 
2 tij,1lltl. Amer1~ 20 SATB .2 
3 Hymn Germa.n 18 SATB 2 
4 Chorale German 16 SATB· 2 
5 :Hymn American 20 SATB 2 

6 Ohoral.e Geranan 18 SATB 2 
1 Hynm. German 19 SATB 2 
8 Psalm-Tune American 20 SATB 2 
9 Chorale German 18 SATB 2 

10 OhoralS German 18 SA.TB 2 

11 Secular American 18 SATB 2 
12 Chorale Garman 18 SSA 2 
lJ Choral.a Oannan 17 SSA 2 

Chorale German 18 SSA 2 
Chorale German i6 SSA. 2 

16 Chorale German 16 SSA 2 
17 CboraJ.a German 16 SSA 2 
18- Motet German 16 ATB 2 
19, Anthem Italian 16 SATB 2 
26 Anthem Russian: 19 SATB 2 

21 Anthem Russian 19 SATB 2 
22 Psallll-Tune American 20 SATB 2 
23 Secular American l8 SATB 2 
24 Anthem Italian l9 SATB 2 
25 Madrigal Italian 16 SATB ) 

26 Motet French 14 SATB 3 
27 Secular American 20 SB 2 
28 Seoular American 20 SB 2 
29 Secular American 20 SATB 2 
30 Secul~ .American 20 SSATB 2 



seleoted on tho. baid.s ·0£ its likelihood of twe by the a:verage choir. 

Thie restrieted th& choice most~ to musio of a diatonic scyie, with 

which more choix's lire familiar,; and in part:Loulo:r the lllUSie based on tha 

hamonic practice oft~ ~:1,ghteenth and ~teenth centuries. 

,Just ~s this study was concerned m.th measuring a sldp. foun.d 

'Ufieiul in a practio:d situa'tion,, so the :coneern With 'the representative-

ness ot the cho1ual. vooabuUilr.r was,not rlth the theoretical. logical. 

possibilities or chord stru~, as i'ottnd in many .harmony textbooks, 

hut with the frequency, of harmonie1t· as they e.ctuaizy occur in music. 

Therefore the ·representativeness of the chords $ampled m\i~.rt be judged 

with the aid of some knowledge ~f actual chord frequen.oies. Such know-

ledge has been supPlied in. a study' by Budge.1 Through an analysi~ of 

the Yllilsic o! representative composers or the eighteenth and nineteenth 

centuries, she .fou..1ld the order of frequencies or diatonic chords to be 

as ..tollows: 

1-I a-v1 
.> • V 
4-!6 
~•I6-4 
6- IV 
7 • VI 
8 • II 6 
9-V6 

10-n 
11 • V 6-5: 

12.rv6 
13 •V 4-2 
14 • V 4-•3 
JS• IV 6-.4-. 
16 • VII 6. 
17 • II 6-5 
18 • VI 6 
19 ·~ llI 
20 - :CI 1 
2i-v 9 
22 • VII 7 

23 • V!t 
24·• III 6 
2$ ... V 6-4 
26-- n 4 .. 2 
27..., IV 7 
28 .... VI 7 
29 • VI 6-4 
30-VI!6-5 
31 .. II 4-, 
32 .. VII 4-:3 
33 • II 6-4 

S4 .-VII 6-,.li. 
l5 • III 6-4 
36 ""VI 6-5 
31 • I 1 
38 ... vn 4 .. 2 
39 .. VI 4-2 
40 -- :rv 6-; hl·~ m 7 42 ... IV 4 ... 2 
4.3 - IV 4-3 44 ,_ V! 4•3 

lr.telen .Budge. ! Stugy- Chord Frequencies Based -~ Music 2£ 
RePrase11tative Oompgsers . .e! tha Eighteenth !ES Nineteenth Centuries. 
Bureau of Publications., Teachers College., Columbia University, Ne-11 Yox-k1 
1943. 
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Chol'dn used. once each were; ! 4 .... 2,. II 9~ I:tI 91 IV 9; III 6-5j .III -4-2. 
Chords never .used ware, t 6-5, I 4-3; I 9.,. ·III 4.;.3., v,:r 91 vn 9. 

Chords which ranked -below :five were used 1efr$ than 5% each. 
• " I \ 

Chords which ranked below 9 WOr$ used less than ~· each. 

Chords -n:hich t"taili:ed below 16 we:i.--e, use4 leas :th~~ l$ each. 

Chorcls which ranked below 21·were used less tltari ¼ 0£ ~· t:laoh. 

Qhc)rd~ whl.ch ranked ~101, 32 wer~ used leas than 1/l.O of 1% each. 
·' Fi-om tltlsBudga. derived the generalizatiotithat the follmdng 

ohords .are used less than ½ o£ 1% each: 

1. All six-.tour chords except the· !6.-li and IV6-4. 
2. .All .fw..d.~ntal seventh · chords exeept the II7 and V7 • 
.;. AU inverted seveuth chords except tho !IG-51 V6-.5; V4•3, 

andV4;...2. 
. 

In Ta.ble 64; .Appendix E,. :i.s presented the a:nalysis of the quality 

(or mode) and fttnetion of ~ach test it8!11 (cmord or interval) retained in 

the final. test form,. as it appeared in the notation. Table 9 provides a 

SUl.TlG'l8l'1 of· these data~ From tnese tables, keepingthe results 0£ 13udge 1s 
findings in mind.t the sampling .. 0£ the chcrdal. vocabula.r;r represented by 

the test items alone was ju~d to be aatisfa.otory • But of course the 

entire cont,e~-t of notes and. chords had to be considered by tho .subjects 

in order to dotermine wher~:tn tllC errors of performance· occurred, and 

obvious~ thirty excerpts, $Omo· of considerable length, would contain a 

great variety 0£ melodic and harmonic interval$ and chords. And since 

the actual errors occurred in. a large sampll11g of chords and intervals, 

H, appeared to be unneoess1:ey to a..'1.alyza every interval and chord 1.n 

order to demonstrate the representativeness 0£ chordal vocabula.-y 

included in the test., 



·TABLE f. 

SUMMARY 'DA.TA OF AMALYSES OF. TlE ·QUALITY AND. FlltiCTIOU OF Tll8 • CHORDS 
A.MD. nrrERVALS OF Tll!li. FUl!L TEST, ACCOIIDING 'TO THEIR NOTAl'ION; 

INTO ffl!IC11 PERFORJ,iAUCE ERRORS WERE · INTRODUC® 

Quality and Totals Function 
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?t m 'p Melodic Interval.a 2nd 3rd. 'kth 5th 6th 7th Oct. 
li 1 2 ij 1 ' 2 1 

I-Iarro,on:fo !ntervalli 
,;. 2 :i g ' 

lf in d Triads. I II nr IV V VI VII 
Root i5qsition 

,2j 21 l- .·h5 12 3 s a 9 7 l 

Fit-sf; Invel"sir>n 
8 l4 3 25 7 4 l 3 3 3 4 

Second. Inv~1"Sitin 
1·-· 2 2 s 2 l. 2 

D u m d. d Seventh Chords I n III IV V V! VII 

4 1 2 .l. 
i'kiot Posit:i.G>n 

·8 1 4 3 
First Inversion 

l 4 ' 5 4 l 

second Inv-&rsion 
l 4 2 7 l 6 

~tlrd !nversion 
1 1 2 l l 

5-tone Ch()l:'d$ a . 

Key to sy.mbolst u-mejor, m-ndnor, d-diminisbed., P..per.rect; !}-dominant. 

~alityi Jl:'d. inversion of diminished 7th chord, with appogiatura; Ftmc-
tion, il10omplete l.;;th· cho,:-d., 3rd inversion, of dominant function.. 
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Reproduction of.the Musical,Scores 

Since more copies of tbe final form of the printed test were re-

qulred than could be reproduced legibly by stencils, the photo-o.tfset 

method was utilized. By- this method, which is used widely not only in 

many types of tests but also in much commercial printing, it was possible 

to reproduce any- desired number of copies of manuscript as legible as 

the original itself'. In order to reduce the number of pages required, 

the notation e>f the musical selections was arranged on five sheets of 

legal size paP,er ( 8½ x 14 inches)) which appeared to be a convenient 

size to handle. 

one alteration was made in the appearance of the scores. This 

was to place the small blanks or boxes, in which checks for errors were 

to be marked, :i.n a straight line below the bass eta.ff, with one blank 

vertically under each note or chord. In the preliminary tests they had 

been placed in a horizontal line above the treble staff, but the new 

arrangement permitted a quicker check mark to be made, and without the 

possibility of having the hand obscure the notation while placing a 

check mark. 

Experience with the preliminary tests had shown that the examinees 

had no difficulty in understanding the purpose and procedure ot the test. 

Therefore, only one ex.ample was included in the final :form. 

Recording of the Test 

'l'he final tape recording was made up £rom among all the musical 

passages which had previously been used, and from the few passages which 



were re-recorded., The process ot maki11g the master tape by using two 

machines, and p~g the desired versions through the first machine 
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into 'the recording input of the second:, has been described previously. 

In order to reduce possible loss of f'idel1ty to a minimum, the original 

recordings of versions selected for use were used, rather than taking 

them from the master tapes ot parts 1 and 2 of the preliminary test. In 

addition to the ex:oerpts,. the announcement 'Of nur.nbers and the hummed., 

starting pitches were recorded and 11dubbed11 onto the master tape in proper 

timing sequence. 

The possible loss in :recording fidelity by this process had pre-

vioual;r been judged to be unnoticeable~ and the intended errors in per-

£ormanoe had also been judged to be clearly evident. From the completed 

master tape a mnnber of copies -;rere made, but even this process did not 

appear to oausa arr:, loss of overtones or other noticeable distortion in 

the sound. Three capable musicians could detect no dlf£erence in quality 

between the master tape and the duplicates or it. 

Test Instructions 

The test instructions for the i'inal fom 'War$ ·based upon those 

used i11 the preliminary test. These, together with sUggastions from 
' ,,. . 

several of the nmsici~ who served aa subjects, were utilized in .forming 

a brief but comprehensive statement of objectives and procedures. A copy 

of the instructions is included £or reference in Appendix E. 

To addition, special instructions fortha test adm:tnistra.to:r were 
prepared. A copy of these instructi~s is also included in the same 

appendh:. 



ffi DESIGN OF THE.EXPERIMENTAL STUDY ' .. ,,··. 

lntrodtlotio11 

The first objective of the stuw was to con$truot an instrument 

to measure the achievement c,f mus;cians.in:the recognition of discrepan-

c:ies between the notation and the performance 0£ the tones and harmonies 

of choral musie. The process of constructing the instrument has .been 

de-t:1cribed in Chapter III. There remained the further ·steps of estab-

lishing the reliability and validity or the final form 0£ the test. 

A necessary procedure in the study, therefore, was to administer 

the test to a sufficiently large sample oft.he groups !or which it was 

intended., mdergraduate and gx-adua.te music majors in selected colleges 

and 1.ttrl:versities. 

'l'he test ~S· also administered to a criterion group of mttsicians 

rated as boing u above average11 musicians. This was done to establish 

the. validity or the instrument b;r testing the underlying assumption that 

superior musicians possessed in significantly- greater amount the skill 

to be measured by the test. 

The second objective or the study was to determine the :relation-

ship between selected factors or characteristics, and the ability to be 

measured by the test. Levels of achievement were sought f'or the factor 

thought to contribute most to skill in ·reading and hearing the score--t:.he 

amount of training in music theory. In order to obtain the data neces-

sary for the study', a questionnaire was devised and administered together 

with the test. 
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The Questionnaire - ----------

In Chapter III the formulation -of a preliminary form or the ques-

tionnaire vms. described_. this was analyzed ro~ improvements and addi-

tions, and subjected to criticisms by three college and university music 

instructors, until the final. £om emerged. A copy- or the questionna.i]:le 

is included in Appendix E. This was kept as brief and an simple to 

answer as possible, sine$ the ad:ndnistration ot the test in its entirety,. 

including the questionnaire, reading •of instructions; and the test pro-

cedure itself, was to be accomplished. w:t thin the ti.'ile limit or the usual. 

45 or 50--s"llinute class period,. However, most of the factors which were 

thought to have some relation to aold.evement on the tost vrere included. 

The most :evident or these was the amen.mt. of training in music 

theory, since this is directly related to- understa.riding the elements or 
music, their structure and. function. According:cy 1 one question was de-

voted to identifyi.ng those usual courses in theory which had been com-

pleted and those which were in progress. The purpose 0£ the double 

information6 as well as a question concerning the pre~ent schoo1 level, 

was to pinpoint the exact training status of the individiia.l. 

Other oharacteriat:tcs included the following: sex, age, principa.J. 

performing mediun'l, number or years of study and experience in that medi-

um, number of years of stuey and e,q,er:tence on piano (non-piano majors), 

piano playing ability: (ability or inability to play 1zymn tunes and simple 

accompa:n1roents at sight),, piano improvising ability- (ability or inability 

to improvise some type of piano accompaniment for simple melodies), the 

part usuall;r sung in choral ensemble, amount 0£ choral directing 
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experience, and amount of instrumental directing experience. 

One question was 4evoted to most recent school marks obtained in 

t.hose theory courses which are common to tlie first two years or the 

college music curriculum--ha.rniony:, ea:r•t:l.'"a:h:iing, sight si11ging1 and 

keyboard harmony; 01! their combination, 11theoryu • 

. Despite the known 1.Utt'elia.bility o.£ schooJ. marks when used as 

criteria -rd.th which to com~e achievement as measured by something else, 

it was believed that~ comp~son of marks. with achievement .on the test 

would be uee£ul.. !i" Da.'.tks in those courses moot closely- related to the 

development of the skill measured by the test corresponded wiiih test 

achievement, an additional ind:toat:ion ofthG validity of the test would 

be provided. 

School marks gener.:ill;y fall into i'iva categories equivalent to 

superior, above averaget average, below average~ £ailing. Since the 

test was. to l>G .,: adnlini~tGred to some musicians who were several years 
/ 

removed from the:tr:m.of3treoent course .or those spocii'ied, they might not 

remember specific grades, but/wouJ..d probably remember their general level 

of achievement a.s being above average,. average:, or below a.Yeraga. '!'he 

instructions,• therefore, were to indicate the appropriate category. 

Specifi.call;rs marks of ttAJJ or 0B11 .or their equivalent were to be con-

sidered as 0 above average1' 1 110° OI" its eqUivalent as uaverag011 , and 11D" 

or ttFlf or their equival.ent as 11~elow a.verage11 • 

The final question., to be all$Wered after the administration of 

the test, 1,as concerned vrlth two parts:. (a) the method used predominantly 
. ' ' 

in listening for accuracy of harmonic effect, and. (b) the extent of chord 
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an.a!ysie-or-reoogni:tion•of their £unction as be:tng tonio1 -dominant, etc. 

Part a, conoernecf with accuracy of harmonic effect, tras wo:t-ded in such a 

Wt:r.f as td determine which of the following methods was used predomina."ltly. 

Interrogation of tna.-,.y i:rubjeots. cooperating in tho preliminary test had 

indicated that the principal methods 'Wl;)rei (1) to listen to one or tvto 

parts at a tilna., i.e.:, melddicaily_. (2) tc> listen to the quality of ea.oh 
chord as an entity~ i~e., the detel,'mination of the raode tw being major, 

minor, eta:., and (3) to 1:tstGli £or t.lie general appropriate:neas: of n.ar-
:monie a:hct melodi6 ef'fe~t and $tyle., i.e., mthout molodic o:r chordal 

analysis. Sino<'.l these methods are not mutually oxoiuaive1 everyone 
probably ·using each one to some extent, tbs question 1vas phrased so as 

to determ1rte~·on1y·wldch method was 'Used ;pradondnant&l:• Part b provided 

four categories £01" the extent of anacys1~ or recognition of chord 

functloni (1) most of the time, {2) frequently., (3) occasionally, and 

{4) never. The entire question was included because of the probabl,e 

value of the derived information to theory teachers. 

A letter axplafni1:1g bristly tho nat\tt'e and purpose of the teat, 

and :solioit:lng ®operation in the a.cLirl.nistration of the test., was sent 

to the heads of music, :ru:as:1o ·educatiori., or··theory departments of t-iventy 

selected 1.miversities, colleges., aitd conservatories. An effort was made 

to have an adequate representation anionl the schools as to location and 

type of sohooi, but a large and repreaenta-1:.ive random sampling was beyond 

the scope of the study1 which was experimental in nature• 
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Of the mnt:r sehools, eighteen were interested in the study, b~ 

on.1.y ten -ware able to take su£ficient time . .from their schedules to ad-

.miniStGt' the t~st. 0£ these, eight completed the- e.dministration a.'ld 

returned. the materials. A total or 26, t<:lsbs v1ere returned from these 

e;tght sohooli(/hut five had to be disea.rded. because o:f very incomplete 

questionn&.i.re dat8:; ,?,¢aving a total of 260 tests. 

The type of . $c~.oli .. and number.· or tests received from each; are 

given 'in Table 10. ·These schools were located in five states t !Canaaa, 

M.i.ssouri,,: Colorado; Oklahoma,. and ~ennessee. The number of tests was 
regarded as suf.ficiont for statistically reliable results, because the 

samples ware to be pooled if possible, and no comparisons between schools 

were to be mails in this study. 

Criterion Group 

The validity ot the test, as stated prev"lously1 was based upon 

the assmnption that a group 0£ musicians :r.atad as being abov~ average 

-would ·possess more ot the characteristics ·involved in the total complex 

of musi.oianahip,. and to a greater degree, than would. g.ve:rage -or below-

average musicians such as would be found in the ,mseleoted group provided 

by the sample from t,he schools. Among these oharaateristioa would be the 

possession to a greater degree ot- tha ability to be ma.a.sured by the test. 

There was no attempt t,o determine the superior or 11 above-average'" 

musicians btJ judgment of a panel of experts usintt some type of rating 

scale,. On the contrary, it was believed that the validity of the test 

would be better established i:t a mixed group of musicians, rated as 



'l'ABLE 10· 

scnoo:r.s PARTIC':rPATING IN THE STUDY, AND NUMBER 
OF TEST RESULTS RECEIVED· FROM EACH 

School Typa .Number of Tests 

A State .. lTni.Ve?'si ty 96 
B State College $2 

C State University 2s 
D Junior College .;2 
E State College 19 
F Teachers College 11 

G State Uni.V'ersity 1h 
R Liberal Arts Oollegi:l 11 -· 

N • 260 

no 



be:i:ng better than average by-a few simpleorlterin of musicu success, 

succeeded in sctirl.n~ slgni.fioa.'ltly highs!'· the. teot th.-'..\Il a grci1Jp of 

unselec~.ed musi:eim1s ;· sueh o.e WQ'UJ.d. be round :tn a saraple t;f' college stu-

o.ent, r.meioitms. ··Thus., two general cr:ttex•ia. were applled1 (1) occupation 

ot tr.ri" w:i.vanoed positio~ 6£ musical. respo:nsibil:tt:r; (2) aehi.evemnt or 

SUJ;>e?,""lor musical. ;resulta. .In th~ i'i.rst .could. be plr.tced heads of music 

clepru.~t~nts 1n·J!olleges and urdvorsitietii' t11eory- ~aohers, muo1c adjtt<ii.;. 

eaters• ~tc. 1.n tl-ie. seco.n.d .eoubl bt plMed· :'high· school and ¢ollag.e 

instl"tll'llerttal an~~ chom director~ who produced (luttrta.nding ~suits 'With 

theil' groups, . .and ootllpoS'i\rs 'With publ:l.shed 'Works •. The two criteria were 

not, or eourse~- mutuaJ.l.,v ex~lusive. 
Sinoe' coopel!"at,:ton in the st'tl.dy by· members of. the criterion group 

involved personal prestige, despite .aasur~.t.tce@ of anonymj.ty,. it. was dil-

i'ie'lu.t to secure l.aree 1t1;'ttnbe:r. lioweve1~, tmnty--:t:t.ve 1mt$icd.am:i to wl1om 

ei tl1er or both Q£ the cr:tteria tt,pplied 1ilere individual~ secured, and 

tl'-4.s rtumbor w-as regarded as suf:f.'icient for this phase of the study. Ths 

ra..'iene and nature- oi' this group; and·the gor.ieral oritaria by which they 

were seleoted.,:are detailed in Table ll. 

Statistical Tools Used ------....---- ---
For compnrisons inv·olv:i.ng status aoeordi.is.g to the a.mount of t1~a.1n ... 

i11g in theory, the dat8 from the various schools could be pooled if they" 

wore homogeneous. The chl sqmu-e atattstic wao used to test the hypo-

thesis of nomality of distribut;ion 0£ the scores., 

Old square tras a.too used. in studying the differences in sooros 

bet1'78en the subjects classified according to each factor or characteristic. 



MEMBZRS OF THE CRITERIOM GROUl\ MJ.D QUft.LIFIGATIONS FOR 
MEMBERSHIP AOCORDDRl TO '.l.'HE. GENERAL CRITERIA . . . . . , . . . 

1U 

Atember Posi t:i.on · or Occupation or Other Evidence of Superior 
Musicianship, 

l 
2 
3 
4 s 
6 
1 
6 
9 

10 
ll 

12 
l3 

J.4 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

Choral condu.ctor in state university 
Chora1 oonducto1t in state utiiversity 
Theory teacher in state university" 
:rnstrumental. dii-eetor end teacher in state 1lltlversi1iy 
Theory and instrumental teacher in state university 
Suooess!ul. high-school choral director 
Composer, and successful high sohool instrumental and 

choi'al director · · 
Sticcesstu1 high school choral and instrumental director 
Instrumental director end teacher :tn state ,~varsity 
suocessfu.1 ldgh school choral director 
Composer; and su.cceesfnl high school instrumen·lial. and 

choral director 
Oomposer1 and collage choral director 
Composer,; head of c;ollege mus-lo department I choral 

. director,; concert organist . 
Instrumental director and theory tea.char in junior college 
Choral;· dimctor in state university . 
Oomposer, ci:tr,eotorof clinic bands; instrumental adjudicator 
Instrumental.' director in st,ate urrl.versi tyJ adjudicator 
Choir director. and theory teacher in state college 
!nstruniental. teacher, and director in eta.ta university 
llead or !n.USic .clepart~nt o£ state college; instrumental and 

choral directo~ i,. 
Suocessful.high school choral and instrumental direc-hor 

· Choral director in college 
Instrumental director 'and teacher in state university 
Theory teacher in state college 
Instrumental director in state university 



Fol" exampie, age was one· faowr·investigated. 

Variation o;r th$ method of ·ranks was employed in determining 

Y1hether tb.ere was wrf relationship among the acore~ of the criterion 

group and the scores of'~ groups olasafi.'ied· aooording to the· amount of 

theory training. This was Qne of the methods used in validating the 

T-tests were calculated :tn tesf4ng the hypothesis that the mesn 

of the criterion group was not signilioant3¥ d:t.tferent from that or each 

or the groups classified acoo~di.ng to am.oimt 0£ theory tr~. The 

assumption which had to be satisfied before the 'b-test could be applied 

was that there ttaS·· no difference between the variances or the groups 

compared. This assumption of homogeneity of variances was tested by 

application ot th& .F~test. Int~ event that this assumption was not 

satisfied, the Behrenw:tsher test, or d-test, was used in place 0£ the 

t-test. 

T•testa, d-teatst and r--t.ests -were also used in comparing the 

means a:mf variances of the scores of groups classified according to 

:marks in l'rttlsio theory eoursetJ., and in deterrti:ining the reliability of 

subjects' iriforintltion as to those marka. 
•::' .. , 

The relia.bili ty ¢o~ffioient or the test was computed by the prod-

uc~11oment met.hod; as with the prelimina.x·t forms of the teat. 

The results of the vaclou.e analyses conducted vrere judged to be 

significant or insignii"iennt according to a COJllmO~ used basis of 

judgment, 

l. The results are said to be significant if the conclusion 
that. they a.re ·would be erroneous in l per cent or less 
of the cases. 



:2. ·The i7esults mq be. signifi~ant bi.t~ fttrther observations 
8l"e ne:cessa17 .(tbat is,,• suspend judgment) if the 
co~1W3io~that.the results ·are ~ignif~-wotil.d be· 
'Wrtmg in S per cent. otr less but more than 1 per cent 
1!>1':tha cases. 

,~ ·'!he· results a:ctt.· r:ot s:tgnUto~t. ·U our C()'flolusion that 
fthq. -'il1"e. ~¢tic-ant ~uld bet iin. et,ro):'·· in more than::., s pet" ,qent ot CU$$.l 

ll4 

~alme~' O. Johnson. statistical M~tbods in Reaearch. Prentice-nau, lite., New Y~k~ 1949• P. 2S. . . ---



RESULTS AND nm:m.~TATIOUS 

Before reporting the results; it is necessary to call attention, 

in the .section which follows,. .to the us~s made or the questionnaire 

data, and to describe in dati:111 the manner •Of classifying the data. 

Subjects Cl$ssified According :!?E_ ;.Jl10unt .2f ~heoq T:rainin~ 

Since theo;cy- trainine was thought to contribute to the development 

of the skill measured by the test, the subjects were olassified according 

to the mllOtint of training in theory-. The data for this ·were. prOV'ided by 

question tfo. S or the que~:to:nnaire, theory courses completed and in 

progress. Although question No. 4 concerned present school level, ·chis 
WB.$ principa.l.J;r to provide an additional check on the accuracy or the 

response to. no. !, • School level a1one could not indicate music training 

status accurately, . since persons majoring in music do not necessarily 

always enter the Dnlsic currieul.um in their first year in. college. All 

the tests were administered t<?ward the close of the springsetiester., 

therefore the subjects were considered to lw.ve completed the course in 

which they were :enrol.led at tbe time of testing~ 

In question N'o. 4 were listed the theor;r courses found in common 

in the music curricula of many schools. Of these., too ones tha.t are 

basically concerned w1 th reading, hearing and ,understa.nding the elements 

of musio--mclodio. and ha.nnonio intervals,;·eh<;,rds1 e..ndrhythms-are 

harmony., ear-training, sight singing, and keyboal;'d harmony.,. or their 
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integration into a general course :Ln. 11theory-11 • The content or these 

courses is fa:irq -,,ell standardized, and us:uall;r covers two years t work. 
- ' 

However., ·the content, methods, and objectives of' the more advanced 

cotll'sef! in counterpoint, form and anacysis1 arrang.Lng; and others, are_ 

.not as standardized. Therefore,. the most logical classification appeared 

to be as £0110\rs: (l) one year or less or theory,. (2) two years or less, 

but more than one year, of theory, and (3) three years or more of' theory-. 

For convenience, the categories are hence.forth labeled as one, two, or 

three-or,..more years 0£ theory training. 

High school· harmony or theory was not taken into account in clas-

sifying the subjects,. s:tnee only a: comparativel.y small n'Ul'Jlber 0£ subjects 

had had tm.t course. Also, the content ot that course is reln.ti vely 

1.1llstandardized and.1 .in 8fi1 event, is not as comprehensive as the first 

year of college-level the~o/• 

Conducting wa.s -also not taken into account in determining the 

classification., s~ i? appeared that _C9~Ucting was orrered even on 

the first or second year level in some schools. Oondueting, furthermore., 

is often primari:cy, a course in am toovements and hand signals, "Writh 

analysis of the technical content- or music playL'lf! almost no part. Al1 

other courses above second year theory placed that person in the third 

~ar category, providing that first and second year theory had both 

already been taken. 
Table 12 summarites the data obtained by the classification of 

the subjects according to the amount of theory training., Schools C and 

F did not. prov-1de data for arzy- subjeots in the i'itst two classifications; 
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TABLE 12. 

SUBJECTS CLASS!li'IED ACOO!IDTI'.'IG TO AMOtJNT CF THEORY TRADUIID 

School l year 2 ~a.rs 3 or mol"O years 

A 29 47 20 

B 31 10 ll 

C ..... ... 25 
D l9 1.3 -
E l9 ·- -
F ---· . ...;.. 11 

G 1 6 l 

H s 5 l 
............ -

110 81 69 

I . I 



and. School D (a junior college) had no subjects in tha thi.rd classifica-

tion. Sohool E administered the test only to first year students. In 

order to deal with the (lata as a whole, and to have a su££ici&nt number 

<>£ subjects in each olassii"iea.tion; it was necessa.ry- to determine whether 

the data :tor each classification came i'ron1 homogeneous populations and 

could ba pooled. 

Poo~g of Scores of Subjects 1n·Eaoh Category 

ot Theory Training 

Chi square was. the 'statistical tool applied to test the hypothesis 

that there was no difference in distributions of test scores between 

schools in each classif'ieation of amount or theoey training. I£ the 

eypotll..esis could be :accepted, pooling 'Was accomplished. 

In the ana.l~td,s of .the distribution of scores of subjects having 

one year of theor;r training, schools A~· Bj D and 'E were included, G and 

H being excluded because of· the small nll?llber of cases. The resul.ts ot 
the anazysis are givon in Table 13. In this. and the i'ollow.tng tables oi' 

chi squat"e, cells containing small theoretical frequencies were combined 

whenever practicable in ordel' tQ htwe at least the rninimt1m limit of f'i ve 

'11hich Guillord suggests.1 Thus.,. tbs small tail frequencies at each end 

were combined to obtain the cell frequencies given in the tables. In 

some cases the theoretical i're:quency of certain cells is much leas than 

lJ. t>. Guilford. Fundamental Statistics·~ Pqchology and 
Eduoation. 1.fcGravr-tiill &ok Co.t new York, 1950. P~ 279. 



TABLE 13 

ANALYSIS op' HOMOOENEI'.tY OF D!STUIBUTION OF SCORES OF SUDJEC'rs' 
1:iAVING ONE YEAR OF 1'HEOirl TRAIN~!G i::, SCIIOO!S A 1 131 D, Ai"ID E 

Score Schoo1s Totals 
interval B D E 

30 or more 14 9 5 6 34 
20 - 29 9 14 7 1, 34 

19 or less 6 8 1 9 ,;o 

Totals .29 31 19 19 98 

x2 = I[ (£0 - ' fe )i 11 
fe 

x~ -~ 7,551 

louiif'ord, P• 276. In the solution. of chi square in this GJ'.ld 
subsequent tables,· i'ei was calculated from the marginal t.otals. 

ll.9 
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five. The effect ot small expected £requencies is often to increase the 

size of obi aquare.1 Therefore, in such cases the null l:\Ypothesis of no 

difference in the distribution m~ be aoc:i:?ptedwith•increased confidence 

if chi square is still not large enough to indicate a significant dif-

ference, 

The obtained. value of obi square was small enough to indicate 

that the dU'i'erElnctes in the distributions 'we:re due to chtmoe. 'l.'heretore 

the samples could be pooled, since the distributions were not signifi-

cantly different. By inspection, it was decided that the scores of the: 

subjeots in schools G and H oould be combined with those or this group, 

lllaldng a total of no. 
· Tbe scores of the subjects from schools A; B_. and .D were used in 

comparing- the cij.stributiona in the clissi£ioation 0£ two years of theory 

trai.lling. Table 14 gives the l'eaults. The obt~ined value. of ch:t square 

was small enough to indica~ that the null lzy'potbesis of no difference 

in the distributions should be accepted1 and that tbere£ore the scores 

could be combined. B.r inspection, the scores of the subjects in this 

classification from schools G ancl R were included, making a. total of 81. 

Table 1, gives the results of the comparison or the distribution 

of scores in the classification 0£ three or more years ot theory train-

inth using tbe data from schools A; B, Ci· and F.. Again; the obtained 

'Value of chi square was Small enough to indicate that the dilferonces in 

the distributions were due to chance• and the scores could be combined. 

louilf'ord, p. 284. 



/l.UAtYS!S or UO?JOOfil!lt!TY OF OF scorns$ OF $0l3JEOTS 
HP,V:tNG TWO !EARS OF THEORY TPJ~INING: S~HOOI.S A, Bt AtID D 

Score 
interval B D "totals 

63 or more s 0 l 6 

47 ... 62 9 3 1 13 
31 - 46 16 l j 22 

30 or less 17 4 8 29 

Totals 47 10 lJ 70 
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TABLE -lf 

J,;,MALYS:rs Qi."i' HOSfilu'!!:lillITY OF I}ISTRIBUTIO!'i OF $CORES OF SUB..TECTS mvnm TI-IREE YEil?$ oa efi)EE OF THEORY TEAINTI~: . 
SCHOOLS A; B, C ,. AND F 

Score Schools 
interval A B C F Total.a 

16 -102 1 1 6 2 10 

,1 .. 75 4 2 3 0 9 

26 - 50 10 6 l2 8 .36 

8- 25 5 2 4 l 12 

'l'otals 20 ll 2$ JJ. 67 

d.f •. ·• 9 
.;1.,, 



123 

By inspection, the scores of the ert.1bjects in t.his catego:ry i'rom schools 

G and H -ware included,; :mat."ing a tow .or 69. 

The distributions of scores of the subjects in each ontegory of 

theory trnrd.ng vrere found t.o be homogeneous among the schools included 

in the stll!lple, and were pooled 1n the sttbriaquent tests of Significance 

betwien the means ·o.r the oategoriea. llai'ore proceeding with these com-

parlsotis, h071e--1er;, the reliability of the terrt 'itas calculnted. 
•, . .-, l 

.· P..eliabil:t tz 2! tho Teat 

!n tl1e preliminary tests the rsliabili ti 1rao calculo.ted by cor ... 

relating the split ha1ves 'bnsed on alternate items, For reasons pre--

viously stated this appeared to be th& best manner of dividing the test 

into p:resumab~ equal halves on a ohanoe bas:ta. By the nature of the 

te~t, it \'tt.1.S a rathel:~ rigorous test of :reliabil:l:w. 

In estimating the reliability o! the test1 a random sample of 

i'i.fty cases was decided upon, but ·t.ha variable of amount 0£ theor;r 

training waa believed" to be important.,. and t11ere!ore a stratified random 

aample was chosen. li:noh group contributed in proportion to its number 

to the total of £ifty. The criterion group was also included, since 

this graup was also to be used in deter.mining the validity or the test. 

Table l6 gives the proportion 0£ cases contributed by each group to the 

total sa.'llple of i'tl'ty. From ~!!leh group a random sample was drawn, using 



TABLE·l6 
.·, 

'.PROPORTION OF OASES CONTRIBUTED BI GROU!'S TO A 
STRATIFIED S.UAPLE OF FIFTY OASES 

Group Number Proportion 

l year ot theory 110 .39 
2 years of' theory 81 .28 
3 or more years 

69 .24 of tbeol'T· 

Criterion 2$ .09 

Totals 285 1.00 

124 

Number ot 
Cases 

19 
14 

12 

s 
-so 
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a. table of random numbers.1 Table 11 lists the oases drawn from eaob 

group. 

By nwa.ns of sc<>ring keys: the l'lUmber of correct odd and even items 

in each test was computed. Tha data obtained m:-e given in Table 65 t 
:Appendix E ~· The: coei'ficient · o£ ·eorreiation between the apli t halves was 
001I1puted b;r, the product,..;nomont method, .an4 tlm reliability of the full .. 

iength ·test was estimated b;r 1J.$e or the Spearman-Brown formula. The 

coefficient of .98 which was obtai.ned indicated that the test was big~ 

reliabie.- or measured. very comd.stentlY' 

Tbs standard error of meas~nt was .computed by the formula: 

vmere. , <r t7 stand~ derlatiori of the distribution o:t obtained scores. 

rtt• ·reliability ~o$!'!ipient. 

Oompttf;ing er b,y thef to~a tor original measurements, tr • i V N x2 ... { x)2 • 

the standard' error \'la$ eomputedt O"t°' • 24.33 Vl - .98 • 3.41. 
Assuming that the scores on the test are true scorE3s, if too test were 

repeated ·.an infinite- number t)! times each obtained score could 'ho 

1ile1en M. '.WaJJcer and. Joseph ;Lev. Statistical Ini'erenoe. IIenry-
Holt and Co.,. New York, 195.3. Pp.- 48h-485t a table of randoi numbers 
taken from a. 30.-page :table of. 105,000 random digits prepared by the 
BUJ."eau or Tx-anaport "Econonttcs and. Statistics of the Interstate Cortm18rce 
Conmrl.ssion, Washington)' :n. -0,;< /the numbers were ~ead as i'ollowss for 
the .tirst year group,,• oolUlllll ),: 'first three digits; .!or the second. -,ear 
group,-,co1mnn 11 i'ir:Jt. two digi.ts; for the group having three years 0£ 
theory, oolUllll'i u, first two digits; f'orthe criterion group, colum;n 5) 
first two digits. , 



.. TABLE 17. 

INDIVIDUAL CASli)S FROM GROUPS !U A STRATIFIED .RANDOM SAMPLE 
OF FIFTY FOR. USE Ili C.A.tCULATDlQ TEST Rt1L!ABILITI 

One year .two years three or more O:riterion 
of theory o! theory year~ 0£ theory 

18 {Bl7) 23 {A61} L4 ~Cl6) 6 
105 ~03) 5 (A93} 43 CJ.4) 2 
110 H8) l4 (A9l} 34 (07) 8 
84 (El4) 38 (A22) 13 (A78) 17 
61 (D23) ll (A79) so (Cl9) 20 

107 (fl2) 43 ~A90) 36 (Cl?) 
9 (139) 49 . B18~ 27 (D.33) 

50 (!51) 36 (A53 · 20 (A8) 
2.3 (B5l) 7 {A83) 47 (C23~ 

7 (B4) 61 {Dl) 19 ~A80 54 . 010) 
74 {Dl.3} .31 tA21) 69 (07) 
4, {Al)· 51 B5) 
r3 (A$7) 9 (A21) 

72 (HU) 
104 

33 (A64) 
82 (ElO) 
JS ~B46) 
,32 A82) 
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liote: The pooled groups in each category were first ranked from 
high to low by echaolsi and then; the eases were nmnbered conseoutive'.cy 
throughout ~ach category-. The letters and numbers in parenthesis refer 
to the schools and subjects as liated in the tnblea of original data in 
Appendi.-t A. The criterion group maintains its original numbering. 
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expected to fall within the limits plus Qr minus J.41 units two-thirds of 

the time. For example, :tf' an indiv-ldual.. ~eoeived a score of 50 on the 

test1 and he repeated the test an infinite numbet of times, without his 

score being affected by such factors as practice or fatigue, his obtained 

scores would fall between 46.59 and 55~hi hbout two-thirds of the time. 

Comoarisons Between Groups Claasi£:ted According 

Amount . .2! Theo:cy; :rr~nf: 

In order to determine whether the amount or theory tr.dni:ng made 

a difference inaohievement on. the.teat, t'~tests1 or d-tests2 of the 

signil'icance of the difference of the means betweon groups classified 

according to the am<:>unt• o! theol;"y training were applied., The tests were 

preceded by F test$3 for homogeneity or variance. The results of tna 
comparisons are. given in Table 18. The variances of the groups having 

one, and. two years of train1ne closely approached a significant differ-
ence at the .Ol :1evel of confidence, and therefore the d-test., for 

deterndning the significance of the difference between means when vari-

ances a.re unequalt was applied., 

It was found that the means between the groups having one and two 

years of theory training differed sign:t£icantlzy-, but there was no 

significant difference between the means 0£ the groups having tm, yea.rs, 

lauilfoz:d., P• 228. 
2paJ.mer o. Johnson. Statistical. 'Methods in Research. Prentice-

Hall, Inc •• Mew York., 1949. · Pp. 73-7$. 
3oullford., PP• 232--233. 



COMPARISONS BET'A<WU GROUPS CLASSIFIED ACCORDING TO AMOUllT 
OF' moor TR~.nUh'O: t- and d-TESTS 

Statit:itio 

-X. 

F 

d. 

x 
F 

t 

l year of' theory 

110 

;.012 
101.658 

27.93 

2 years of theory 

81 

3,154 
148,616 

38.94 
l.2384 

2 years or theory 

81 
3,154 

148,616 
38.94 

3 or more years 
of theory 

69 
3,060 

162,868 

44.34 

P>.05 
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mid three or more years of training.,. In order to test this i~rtant 

finding further., the homogeneity of dirrhribution of: tho scores of. these 

two gl:'OU.pS '\'ia.S tasted. by US9 of the chi . Squat'O stat:1.stiCj l!S shom in 

Table 19 .. The distribution was :tound to ba quite homogeneous. 

Those rosults were irittfrpreted' to mean that h--:t.tlng one or two 

years of theory training made a significant difference in achievement on 

the test, · but that training beyond 'that did not. Tb.us the decision not 

to attempt to subdivide the group hartng three or more yo~s or training 

:tnto sub,..groups o:f tb:ree, four> five, or more years ot t1•a:u'.ling was 
justil':ted. The £act that there was a signitice.nt dii'forenco in teat 

achievement, between the first and secontt year groups., bt:tt not between 

the second yetlr group and th$ ad.van.cad g.t'oup, -vraa at-t,ributed to the fact 

the-it the courses in theory dttring the .fi:t>s·t two years deal more specii'i-

oal:cy' With the understanding and z-ecognition, both by sight. llnd hear:t.ng1 

of t~o _struotUi'e Md fu."l.otion of intervals lmq chords. Appro-entl;r thE:t 

mc,ra advanced courses do not contributa/signif:Lcantly to th~ skill 

measured by tha test. Ot,he:r· fa.cto1.""s., i;ruell as reoe.."'1cy of training, may 

¢ontrlbute to the fi.x1d.ing, but on the o·bher ba.nd1 one would noi"llla.lly 

expect the sld.11 to improve ,vi.th maturation and increased, experience 

wlth music. 

The usual coefficient of validity computed as a product-moment 

coefficient of correlation was not possible in this irt,ttdy because there 

was no outside criterion to provide numerical scores. 



AliALYSIS OF ·no1JOOENEifi OF DISTRIBtJl'I0M OF SCORES OF G!OUPS 
.HAVING· TWO YillAitS, OF· ··THEORY, AND .. TEREE OR MORE YB4RS 

Score Two years 'l!hx'ee or more TotUs 
interval of theory- years of theory 

80.plus 3 1 10 

60 - 79 7 5 1a 
40 - 59 21 2.3 44 
30 - 39 i9 J.6 35 
20 .. 29 26 14 40 
l9 and less $ 4 9 

Totals 81 69 150 

130 
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Where available data :relate to-order::;only;: or to a qualitative 

character .capable of being :ranked, the variation of the scores between 
; ,,, 

groups ''inay- be anacyzed by method ~£ .ranks,> By this method ranked da.ta 

are used instead or the original va.1\tesi avoiding the assumption of 

normal.it:, in the original data. 

The method was $Uggested in a report, on the validation of Gaston• s 

! .2f ~'us:tcnliti.1 ·ln that test the evaluation ot each pupil by the 

teacher did not result in a n'llillerioal soore but in placing the pupil in 

one of five categories. Ranks wel"e assigned to the i'requenoies· for each 

test soore interva.l.t and chi square r was calculated. From this, the 
I '_, ,. • 

rarJc correlation ratio 1r.1~- caleulated. 

In the present study, the score· 'inteX'V'als were the ratings. For 

each group Gf musicians pooled according to• the amount 0£ theory train•. 

ing1 and for the critei~on group, the :rankt:I of the frequencies 0£ cases 

in each score interval ~re determined, the.largest frequency receiving 
. ; , .~:· ' 

the rank 0£ 1.. Since it had been i'ounq. previous4'" that the scores of 

the group with two years of theoryt .and. those Qf the group with three or 

more years 0£ theory vrere homogeneous in distr-lbution, the groups were 

combined for this study'. The results appear in Tal;>le 20. 

The sum ot the .sum$ 0£ the ranks of the columns had tQ be 1351 

that is mn(n + ~), where mis the nmnber of test groups and n is the 
2 ' ' 

number 0£ ratings (scores). If there had been complete lack of ag;reemont 

1Kenneth E. Anderson., E. '!!hayer Gaston, and lfelvin t. Zack. 
! Method.!?! Establishi.n~ Vallditz.. Unpublished paper, University 
of Kansas; Lawrence, 19 ),i. To be published in the March; 1955 issue of 
Journal !Z£_ 1¥9?erimentaJ. Education. 



TABLE· 20 

DISTRIBUTION OF TEST SCORES MID IUtNKS FOR ittJSICIAflS GROUPED 
ACCORDnm TO AIDUMT OF THEORY· TRAINim. !JilD FOR THE 

CRITERION GROUP 

GROUP Test Scores ( RanJts in parentheses) 
' 6-19 20--29. :30-:39 4b--49 50-59 60-69 70-79 Bo-89 

1 yr. 31 41 21 ct, 4 2 l 0 
(2) (l) (.3) (5) (6) (7.5) (9) 

2, 3 9 40 35 2~ 19 6 6 2 
yrs •. (5) {l) (2): (3) (4) (7.S) (7~~) (9) 

Crlt. 0 0 0 .l -5 6 3 5 
(8) (8) .(8) {6) (3} (l) (5) (3) 

Ranlc 
totals l$ 10 l3 i3 12 14~, 20 21 

(R.T)2 225 100 16~ 169 144 210.2, 400 w. 
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90-102 

1 
(?.~) 

8 
(6) 

(3) 

16.5 
272.25 
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between the ratings and the groups., tba ~an.ks would have been the same 

foi- each rating and the ·sums would have been 31 6, 9, 12, 15, 181 21,. 24., 
and 27, although not neM$Sariq 1n that order. If' there had been com-

plete agreement, the of the col'Uml'lS would have been equal. 

To det~rmi.ne whether or not there was completa agreement between 

the saore ratings and the groups, the !ollow:tng formula 1'1a8 applied; 

:x;_ ·•iii•. ~.~~n> (2130.S) ... 3•9•10 

• 93.142 • .. 90.000 • ).?42. 

Entering the X.a. table 'With 8 degrees of i'reedomi the probabilit,' 

level £or the value of 3.742 was found to lie between .90 and .so, which 

in this case was between .10 and .20; as the probabilities had to be 

read in the opposite direction. ?.'his finding indicated that tbere was 

substantial agreement betl,$en the !eores and the groups• 
.Tbe ·rank ~orrelation ~atio. for the groups was estimated by' the. 

formula.: 

n:a. X.i· .. 3~742 . . 3. 74i . 1· r.'.S9l6 ·. • ( ·. J a '( I) .fll4 ' 11 • • • ., . rr.·np•l ·. 9-. 2 " 

; .. l-:-- 'f .155916. 
i: '1i l .., .:394 .':'• .606 • .61 

Although the method of analysis was applied to data which neces-

si tated tho use of o~ three groups, the rank correlation<>£ .61 which 
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was obtd.nsd appear$d to indicat«, that the variat:ton· or the score :ranks 

·was• es$entially in acc.ord nth that expected. fc>r groups on increasing 

lev-$~_,of·'musitia;i c~tenct. ··~ore• tiie,•t.ast was. ,judged io possess 

-va'.U.dit,-, $d.· was mea$tll"±ng that· tapect· ot iilUSidanship assc>ciated nth 

,cote -~adlilg~:· ';' 

·'.···, 

Additional troQedilre for Validati<>11 

ltaving ~~•te4, t.~ val.i.dity o; the te~ -~ ontJ ~thod1 a !urthe~ 

proc~dur,-·was utiUt1ed in establishing :J;ts validity. Tests of the sig• 

n:U':tcah:<Je ot the d:tfferenc:e ot the mean scores ot the criterion group and 

19acll of.~- ot~ g:roupswtt~ t:a.1:oul.ated. Ea.oh_ ~tet;Jt was p~¢eded by 

an r.t.,·st of ·homogeneity' of va:d.aitqe. Although a significant difference 
! ; ·•·· 

had a,1r(jar.:br betm tonnd betrteen the mean of· the group bil.ving· on$ year of 

theory' tra:tn:lng and that . having tffl) ,-ears, ·and no sigrd.tioant dittereriQt, 

was round between the •en or the,gtoup with two rea:rs ot theory and 

that havi~ thrt:ie or mol'e years, the compar:t.sons bet'w$en tbs criterion 

~OllP and ~ach ·ot the other groups .were neverthEt1e$S mad& in order t(.t 

establish the level ·of ijonf'.t<lenoe at which the me.an$ could be said to be 

eigrd!'!cant~ dit'ferent-. The restti.ts obtained .atEi sbOffll in Table 21. 

In -each case;: the· as~on o! homogeneity' or "V'ariance •as met, 

since too obtained F val'U.$ tor eac,h comparison indicaM,d that there ·were 

inore than tiff chances in 100 that the dispar1 ty between the caJ.culated 

vananoeo was due to chance. Henoe tht hypothesis was accepted. that tbe 

samples came from the same population. 

The obtained t ratio in each<somp~son was significant.at the 
.001 level, indicat:lng that there was lass than one chance in 1,000 tbat 



TABLE 21 

COMPARISOllS BET\V:€EI,f TEE CRITERIOM GROUP AND EACH GROUP 
Cl,ASSIF!F..Jl ACCORDING TO AtotmT OF TfIEORY TRAIMING 

Group d.t. F p Mean of Mean ot t 
Criterion Gl,-oup 

lye~ of 
theory 24.,109 l.~871 .~o5 13.36 21.93 14.1086 

2 years of ao,24 1.2494 >.05 13.$6 ~8.94 a.~al.4 theory 

3 or more 
1.5473 yrs. theory 6824 j >.05 1:3.36 44.34 6.5360 

i.3$ 

p 

P<.001 

P<.001 

P<.001 
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differences betma~ the means as· large as, tllose obtained for the samples 

could have occurred by- chance. Thus; the eypotbe$iS that musicians 

rated a$ ••above average•• would achieve signli'ic,antl:r better in the -skill 

measured by the ·teat than would unselected musicians was accepted, and 

the teat was judged to be valid.-

Co~arisons e! Schooi tfat"kS .~ Music Courses 

with Test Achievement ----------
The :data for this pai1; of the 1:3tudy were obtained from the subjects• 

answers to No. ,9 of the. ~stionnaire. ·Thq were to··indioate ·tl1eir 

achieve."lli11nt1 according ~-most.recent marks; in tµe theo:cy- courses spec... 

ified. These were h$.rm0ny I ear-training, sight .einging; keyboard har-

mony., or their combination into a general "theory" course. 

The original intention. in tho mark comparisons was to categorize 

the subjeots according to three classifications l (1.) above average (marks 

ot A or B or their equivalent), (2) average (a mark of o or its equiva-

lent)., and (:3) below average (D or li' or their equivalent). HQW8Ver, it 

was• found .that in all ;bhe courses there were too i'ew marks in the tlb(llovr 

avera.ge11 category to obtain reliable results. There.fore,- this category 

was.combined with t.~ rt~veraga" Qategory; and all comparipona then in-

volved only tvro categorle$ ... • "above average" and "average or below". 

Reliability of tbe Questionnaire Data on School. Marks 

It was necessary first to determine whether tlle course achievement 

marks indicated by the subjects ware sutficientl:y' accurate to rely upon. 

lt was possible to check the aot_ual marks of the subjects in only schools 
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A.and H. This. was., .ot couraa1 not a ~dO'lll srunple1 ~.1.t these school" 

l)l'ov.idedovar pna ... thirdof th~:to:tol,test returns, and :therefore the 

check on the ra).isbility o~ the rgsponsos was· believed to be su!'fid.ent~ 

~omprehensive tor· the· p-Jrp<>s~ of this phase or the study. The ooµrsas 

!or which. marks. were ,.availa.b~, both schools were barmoey and eat'-tra:tn-

:tng. .. In ·~ehocil A marks ~re also ava:1.la.ble, for the oo.urse in keyboai-d 

bannony. 

Disregarding five tests .:for •"hioh school. record:- provided no 

marks, it was found that £or the mof':lt .recent mark in h&rmoey; 61 of' the 

subjects' checks. agreed "1.tlt the aciual school record mark; .and 21 dil'-

fered. Of these 2lf s~en blUi oheoked too high a.. grade. categor--.1, m1d. 

four~en too l<1lv. fqr tbs. most- ;-eoent taa.rk in ear-training• 85 of tho 

subjects• checks .agre~ 'With the sooool reco1•ds,. and 17 differed. Of 

the seventeen whioh di£f'ered1 aiX. had :checked to0. high a eo.tegoey) and 

eleven too .J.mv. Tlms,. for tha conraaa in ha..~ and ear•traim.ng1 the 

total :n:omber of .subjects• .cl1'eoks which ~eed with the actual marks was 

166,. and those which disagreed tc;t$led 38. The proportion of accurate 

ini'ormation by the subjects ~$, tllo:refore, approximate~ 77 percent•. 

It was inti)resting to observe that approximately twice as many subjects 

wl10s& checks disagreed -with the $0hool racords underestimated their 

achievement as overeetimated it •.. 
A further a.id in 4,f;lterm:Lning the acoura.cy of the ini"omation con• 

cerning achievement in theory courses as reported b.v the subjects was to 

have been provid~d b1 the teat administrators in tba various schools. In 

tha special. inat1"U<ltions f o:r;-· th& test administrators a A'equest w~s ma.de• 



138 

tor then to ver.t..~ the eubjects• iuu:.-weXis on question No. 9,, by and.roling 

the category which h!ld bean.,, in ·their opin:Lori; wrong~ cheeked, and then 

to check the proper eitegory • II0-1revorf otu.y' a sne.l.l number of the '.i:ieturns 

irom !our or the schools bad ooexi oo checked,. 

F'or school .A it was possible to va:clfy·thG accuracy o.f such cor-

rections by the test administrators. It was found that of sb.'"t;r cor.;... 

tectionQ made for harmony and ear-training marks, 41 a.greed with the 

actual t-acordad l'l'.la?'ks•· but 19 disagreed. This .was only approxir.late~ 

50 par cent agrsament., nnd. thers.tore it·.~· eonoluded that the mibjects 

remetlioo.red b1itter than the te~ adnrl.nistrat.oz•s· what their most recent 

marks ·had ooen, silwe appt'Oxima.tely 77 per cent. of the subjects had pro-

·.·ld-ad accr11rate information. Therei'ore, a.v con-eo,~ions by a.dministra• 

tors were hence:to:i:-th disregarded. 

A more aceurate invea-blgation 0£ the reliability: of the mtl.t'ka in 

t,heocy courses· reported 1zy' tlw subjGcts vras ·mac1e. by coru:paring the means 

of" the ;;co~es falling in each m.at•k cate{!;.-ory fot• Gach theory course, 

~ccording to reported acltlevement ru1d to a.ot~al aoldev$1Uefit as i'ound in 

school i.-ecords. r.ne resultti of-the t-tests or th& significance of tha 

difference of' the mew are given Table 22. 

!twas £ound for each comparison tliat e..ny difi'"are:ncas betneen the 

means arose on4'" bt ohanoe. It-was therefora concluded that tbG achieve-

ment in theoey courses' according to rilark categorles as reported by the 

su.bjeots could be accepted. This was true, of course, only- for scl10ola 

A and H, but since these schools provided over one--bhird of the total. 

number of test scores, there tts little reason to believe that tl-:ia othar 

retttrns would deviate £:tom these findings to arr, appraeiable extent. 



Mark 
Category 

Above Ave~ 

Aver. or bel.aw 

Above Average 

Aver• or below 
... 

Above Average 

Aver. or 'below 

Above Average· 

Aver. or below 

Above Average 

Aver. or below 

TABLE 22 

COMPARISONS IN TEST AClITEVENE?tT ACCORDilJG TO MARKS Ill l.mBIC THEORY COURSES 
AS :REPORTED BY SUBJECTS AfID ACCORDING TO ACTUAL SCHOOL ·MARKS• 

Theory Training Course Schools X o! Scores x 0£ .scores d.f • . F p 
status or sub- according according 
jects in years to Marks to Ac-tual 

Reported .Marks 

; 36.94 36.16 15,19 1.12 >.o5 
]. Harmony- A:, H 

.32.19 31.40 15;9 1.4.l >.o5 
43.08 4.3.53 llJtl4 1.25 >.05 

l Ear Training A, H 
.29.45 26.65 . 19#16 l.17 >.05 
·49~o8 h3.38 ll.115 1.00 >.o.5 

l Keyb. Harm. A 1.6f 26.00 26.09 1410 >.O> 1 

43.80 43.10 . 29,29 1.66 >.05 
2 Harmony- A,: H 

)5.63 37.17 17118 1.59 >.O> 
48.10 46.87 28.,,30 1.00 >.05 

2 Ear Training A, It 
29.80 29.89 19.,17 1.09 >,05 

t p 

.006 >.9 

.031 >.9 

.045 >.9 

.658 ·. >.4 

.601 >-5 

.022 >.9 

.122' >.9 

.361 >.1 

.224 >.8 

.037 >.9 
t:! 
\0 



'!'ABIE 22 (continued) 

Mark Theory Tra.inin1- Course Schoo1s X 0£ Scores X of Scores d.t. F p t p 
category status o£ sub- _ according according 

jeots in Yl3ars· to Marks to Actual 
Reported Maries 

•. 

·Above Average !6~48 46.36 24,20 1.28 >.05 .135 ->.8 
2. Keyb. Harm. A 

Aver. or be1ow 31.95 34.5.l 21,18 l.36 >.~ .915 >.,3 
.Above Average 39.70 44.64 13.,9 2.31 >.05 .639 >.~ 

:; {+J c- A, H ~-•-fV' 
Aver. or be1ow 39.64 29.71 10.,6 4.90 >~01 1.010 -:::>-.3 
Above Average 48.73 47.62 12.,10 1 ... 01 >.as .lla. >.8 

3 (+) Ear Training A.1 H 
2617 1~5 4.06 .634 >.> Aver. or below 30.00 >.OS .• 

.Above .Average 49.li0 44.14 13~9 1.12 >.o5 .610 >.5 
3 (+} IKeyb. Harm. A 

Aver• or below 29.00 27.67 9,~ 1.81 >.,0$ .218 >8 .. 

g 



Comparisons :t:n Test Achievement betvre~ Subjects Receiving 

nAbove Avera.gen .lllld Subject.a Receiv.ing .itAv~rage or Belmi'1 

Marks in Music Courses 

AchievemGnt, according .to the 1110$t re.cont marlcs» in the music 

theory courses specified in the questionnaire was taken to be that 

indicated by the subjects, with the exception or the subj,9ct.s in schoo1s 

A and Ht tor which the actual marks vterG available. The tests having no 

data t>roVided on marks in mua:fo courses were omitted. The schools -r,hielt . . . ,'"' . . . "' 

p:tovided data for the stud;r are indicated in Table 2:3. l1o study of the 

:relationship of marks in sight singing to test a.cltlevement was possible;. 

since this course 'Wa$ not offered 'aS a separate course in the schools 

included in the ~ttt(}y.. Oi'L\v ·t'WO schools oi'feted fi~st yes: keyboard 

harmony, and only two offered .first year rttheocy'1.• On~ school A offered 

secoruf ~ar lceybonrd harmony. There were insufficient data. to justify a 

study £or thosa sehoolo 0££erh1g second year 11theo:rY" • 

T-tests of; the significance ot ·the di:tferences between the means 

of the So<>ras of the subjects whose marks wer& "above average" and those 

whose mai•ks tmra tta.verage or 'f?elowtt were calculated for all the theory 

courses £or which there were suf:Ciaierit data. T.be comparisons and. re-
sults are givan in 'l'abie 23. F-teats .£or homogeneity 0£ variance pre-· 

ceded each t-tcst. In all but· three ot the tests the calculated ratios 

of the variances indicated that the assumption of homogeneity was not 

met., and the d•test was applied. 

For the: subject13 heving one y~er ot tJ;'aining,.there was a signifi-

cant difference in test achievement between those receiving above average 



Years of 
_ '.GheOIT. 
training 

l. 

2 

l or 
,more 

~- 23 

-COMPARISONS IN TF.J5'.?,ACIIIEVEMEll'1' BEffi,EN SUBJECT$ RECEIVING "ABOVE AVERAGE," 
;AND S·UBJECTS RECEIVING "!VERAGE-.OR BELOlflt MARKS IN :IUSIG ,THEORY COURSES 

·aoursa School$ -d•:f'• ::g_ , xo:t X. of' t ,::.· ... --- Pooled-· ·nu~ lf.AQBW ' 

Harmony .4~,E,lf ',~,34 .3.34 <.Ol 34.31 as.u 1.975* 
,:; . --

Ear Tt-a1trtng A D,'5·1I ). . , -~8,35 a.63 <.,Ol. 38.07 22.39; ).2?0ff 

Keyb. °Ita:rmoq A.,ll 21,,21 8.68 <.Ol 41.05 23.rt ~-94>* 
ttT}jeor;y" B.,G 21,u 1.27 >:o5 .... 32.75 23.18 3'.430:: 

Harmon,y A,B1D,H 31~36 2.682 <.OJ. ht.71. 35.05 i.63.61f 

Ear Training A.,B;D,"R 35,35 4.474 <.OJ. 46.S6- 30.58 2.ll>* 
Keyb. liarm.ony .A 27:.,18 4.23 <.Ol 46.89 34.68 1.694* 

Barmo?JT A.,C,F ;tG.,JI 29.,27 1.05 >.o5 47.61 41.29 1.oao 
Ear Training A.,C,F .,H 28,26 3.11 <.Ol 55,24 34.-04 1.701* 
Keyb. Harm •. A 13,5 -4.16 >.OS 44.14 27.67 1:,a, 

* Behrens-Fisher d-test. 

hob~t," 

.O.$>:P>.01 
<.Ol. 

., ·. 
-<.01 

<.01 

>.o,5' 
<.Ol 

.05>P>.Ol. 

:::>.os-
<.01: 
>.05 
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marks and those :receiving average or bal.01i average marks in the courses 

in ear-training, keyboard. ha:rmony, and theory as an. integrated course. 

The dil'£erenoe obtainedbetween·the high and low ranking groups in har-

mony was in :tha region Qf doubt,. 1 i.e.,. between th$ .05 and .01 levels of 

confidence. 

For the su!;>jeots having two years of train.:lng1 there was a sie-

ni£1cant di.fi'erenoe in test achievement between high and low rmlking 

groups in the course in ear-training. The finding i'or keyboard harmony 

was in the region of doubt. There was no signifieant difference in test 

achievement according 1io marks~n harmony. 
For subjects having ~hree or more years o:£· traininfh there was a 

significant difi'erenae in test achievement ,,between high and lc,w rated 

groups only in ear-traiiµ.ng.\ In ,hm,nony and keyboard ha:rmo:ey :no signif-

icant di£i'erenoe wa.s .found. :.These subjects were., of' course, one or more 

years removed from the tim of their taking these courses, but even so 

the marks it} ear-training o.t that time apparently predicted their 

achievement on tlle test~ 
For any leval or·smount o.t·t.ra:tning, then., the ma:rks in the ear-

training course correlated most closely with achievement on the test. 

E~training is ver,. closely related to t.be skill demanded by the ·test, 

that is, .reading and hearing intervals and chords. Since. achievement in 

ear~t.ra.ining courses aocording·to·school marks corresponded significantly 

with test achievement• this provided additional proof of the validity of 

the test. 

·Mark~ in harmony-, except the doubtful finding £or the subjects 

having one year of training, did not correspond significant:cy- ,nth 



achievement on the test. This \Yas to be expected; since marks in hannony-

are often assigned on the basis 0£ achievement 1n activities not related 
' to a functional use of kno,rledge of harmony• '!'he finding Substantiated 

th.a criticism 0£ harmoey CO'Ul"ses 111 mrl.ch emphasis is placed, for il1-

sta:11ce1 on,the mechanical m-itin~ or harmonies divorced £rom actual mus-

ical values or othar practical co:nsiders.tions. 

The significant relationship tound between test achievement and. 

marks in keyboard har.mont amon;£ th, subjects having one year of training, 

and .possibly for thosa having two ~ars, irA:tcated that knmTledge oi' the 

keyboard. and.facility in playing C!30rdswas important. 

Piano players .ti:re accustomed to r~ading both treble and bass 

staves simultaneoual;r; and thsy deal. ,nth intervals and chords both by 

sight and muscul.a:r !'eel. The rela.tio~ship of experience on the keyboard 

and of keyboard facility to achievement on the test were investigated 

later in the stuey. 

'The Rel.ationahiJ2 9.£ Selected Factors ;!i.2 
Achievement on the 1est ---------

In the iollowi.ng eomparisons the data for all subjects v,ere 

pooled. In each coilll?&.risoni only the sco:r•es .of the subjects providing. 

dacte pertaining to the charaoteristio were used. 

Ohi square ,vss used to test the 'eypo·thesis that l::tf¥ observed di£-

rerences between groups in the diat:rib:ution. of scores vrere due to ohanoe• 

i.Ei.,. thnt the factor under consideration had no significant relationship 

to test achievement. 



Age. 

The tabnlation .·of• $eol"es according to age yielded large groups 

tor the age$ ot 18,. 19• 20 and 21. Below the age of 18 .and above the 

age o-t 21 there ltere too few $Cores to deal with se~atel.y. Therefore, 
' 

thoae of' age 17 were included with ~eJ.81 and from age 22 on all were 

grouped together. T~ re®li:.s of the teat ot bomogeneit7 of distribu-

tion. are g:t,ven :tn Ta.bl~ .21t. 
The obtained chi ·$(!1,iare value proved to be too Slllall. to indicate 

a td.gnif:t.eant difference in the distribution o:£ scores I and the bypothe• 

sis that there was no dUfel:'enc~ in. te;st achievement- according to age 

was a.oaeptid. A trend was indicated;, since the probability lq between 

.20 and .10,. 'but. an ex~tion or tha e..~cted cell frequenoies i,.,di ... 

ca.tad that celi c,- 'With too many observed. frequencies, contributed a dis-

proportionate amount to the cht square total. Oell j; tr.tth too 1IUU\Y 

observed :f.'x-equenc:des, and cell u, irl.th too fev,, also contributed exces-

sive~ to the total. If there had been a true trend such amounts wo'Ul.d 

more l1ke4t have oocurred in the cells a:t the ttabove 21" age column. 

Sex 

The distribution ot seorea according to sex., and the results of 

the obi square test are shown in Table 25. The obtained. obi s~ valu& 

ind.ioatad that the dif'£erences 1n tho distribution were due to chance, 

and the hypothesis 0£ m dii'feranoe '1aS confidently accepted. The £actor 

of sex apparentl:1 bad nothing to do with the test results. 



50+ 
40-49 
20-39 

-19 

Totals 

.,_ .... '''"' 

TABLE 24 

ANALYSIS OF ROI!CGEN'F;:trt OF DISTRIBUTION 
OF SOORESAOCORDINGTO AGE 

17-18 19 

6 (a) ll ·(b) 

6 {:t) 1 (:tj 
36 (m) 43 (n) 

12 (r) i4 <~l 
!>4 16 

........... ~-~~~it.'_' , ... 

Ages 
20 

16 (c) 

ll {j) 

19 (o) 

, (t) 

SJ. 

21 

7 (d) 

4 (k) 

20 (p) 

4 (u) 

35 

above 21 Totals 

1 (e) 47 
.. (1) 34 0 

23 ( ) q 135 

4 (v) 39 

40 255 

--~ d• 



'!'Am;E 25 

ANALYSIS OF llOMOOEr!EITY OF DISTRIBUTION 
oF SCORES ACOORDING TO SEX 

Scores Womeri Men 

4o and above. S6 26 
20-39 91 48 

19 and below 22 17 

Totals 169 91 

147 

Totals 

82 

139 

39 

260 
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Voice Part Usual.ly Sung in Ensemble 

'A £aoto:r which could have aff$cted the test results was whether a 
l_i' 

person sang soprsno, alto, tenor or bass. A person might t~d to con-

centrate on too, ~art which he is ~coustomed to rfJad:i.ng and singing in en-

semble. ,.:In the test> in o~ to introduce errors in peri'ormanca which 

W(;ire not obvious., tl~r~ :wel'tl more errors o.r ·per£ormance _in the iiliier and 

bass parts than in the soprano part. Possib'.cy' an advantage could accrue . . ' 

to singers on .those parts. I£ there was a diti'erenc.e, then the test 

would not consist of homogeneous items, and ·ma.rxr of the asSllll1:ptions on 

which the reliabilit;v- and validity of the test ,mre based would have had 

to be abandoned. Theref' ore, the scores -were olassi£ied according to the 

parl sung by the 'Jn:usicimis., and -were subjected to the test of' homogeneity 

of distribution. The results of the an~J.ysis given in Table 26 indicated 
'~-: :~.)~~\t. 

that any observed differences in the distribution of scores arose only by-

ohanoe; and that tho:rei'ore the part sung had no relation to the scores 

which were obtained on the test. 

Principal Medium of Per!orm.anoe 

In order to determine whether there was l3Jt3' d:i.£.ference in achieve-

ment on the test according to the principal medium of' performance., the 

scores were ta.bu.lated for the principal media or piano,. voice i and. in-

strument (other than piano). 1-he results of the analysis of t.he distri-

bution of scores are given in Table 27. 

The probability that a chi square value as large as that obtained 



J\ll!l,)~SIS · OF 1ro1ron:sr-m:m OF :OISTlUBt~lON (If' SCORES 
ACCORDD!G TO TEE PART · SUNG 

"' ... ,:,..; ••• I 

Scores tart 
Soprano A1to 'tenor Bass 

4o+ 26 so'.• 10 16 

20-39 16 39 20 27 

-19 14 8 6 10 

totals 8$ 77 .36 53 
•· 

1W 

Toto.la 

82 

131 
,a 

2~1 



--
Ai'i!LY3IS Ci.ti' t1011'JGEMEI:i.'Y Oii' D1.STRI.BUTION OF 300$5 

AOCORDING TO. '.PRilifCIP.eJ;. i.fimim{ OF P.BRFORMANJE 

Score Piano Voico !nstr'Jment 
(Strlng or wind) 

ho+ 47 (a) 17 (b) 7 (e) 

20-39 4.3 (d) L1 (e) 49 (£) 

.... 19 ll (g) J.2 (h) 33 (i) 

Tota.la· 10:i 70 89 

Totals 

7J. 

133 
56 

260 
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could occur by chance was lesa than l in 1,000, and the lzypothes:te that 

the distrlbu.tion was homogeneous ;vas rejected. Examination of individual 

cell contl"ibutions to tm chi square· total revealed that ce11 a contrib-

uted far too much, and cell g too little; cell c had too £aw observed 

:t.'reqll$noier( and /cell :t. :too many• 'thus it ·appeared tha.t the musicians 

whose principal instrument was piano achieved signif:ieantl;r better scores 

on the test t11an\lid the. instrumentalists, and possiblj- also better than 

the vocalists. 

This finding was investigated further bt compa.ril1g tha distribu-

tions of the scores ot the piano majors with those of the voice majors., 

and with those of voice Md instrumental majors combined. The results 

are given in Tables 28 and 29. 

The probability of a difference in test achievement between pian-

ists and vocalists lay between the .02 and .Ol levels oi' confidence. 

This was regarded as sufficiently sign.U'icant to indicate that the musi--

eima who concentrated pa.rtic:mlar)i on 'the piano did better on the test 
than the vocalists because, normally• singers need to use the piano to 

some extent. Many voice majors even have the. piano as a second major 

per.forming medium. Vfithout this faotor of considerable piano experlence1 

than; the voice majors wo'Uld probabzy h9.ve achieved signi:tioantly worse 

than the piano majors o:n the test. 
When the piano majors were compared w.1.th .all others combined, a 

significant difference in the distribution 0£ scores was found at the 

.001 leve1 or confidence. Musicians whose major medium of performance 

was piano apparently achieved signi.ficantJ.y- better on the test. 



'JJABLE 28 

ANALYSIS .OF llOMOOENEITY OF DISTRIBU'r!ON OF SCORES 
OF PIAlID MAJORS AND VOICE MAJORS 

Score Piano \Toioo 

4o+ 47 17 
20-39 kl hl 
-19. n 12 

T9ta.;t:~ . 10.l 10 

1$2 

Totals 

64 
84 
2) 

171. 



U/u:;f~!S QF I!OiOCftm?:tff (fti1 'DlSTP.IBUttON f).1' soon.Es 
OF P'.CANO 1:M.JOES MID AlJ.i O'l'ff.ED.$ 

4o+ 
20-39 

~19 

Totals 

fimttsts 

47 
h3-' 
11 

l01 

24 
90 

l~!, 

7l 

133 
56 

260 



Piano Experience 

All ,subjects, disrega:rding principal per:to~ medi'Uill; were 

olass!fied according to the number o~ years of p:tano pl~ fJxper:i.ence, 
ranging i'rom none to ei~ht yeat's and a.bove. ·When the number or. yeara or 

exparience waa not provided in questi9nio. 6 .of the queationna.ire,, the 

years of st'tlely were taken., or tba reverse •. The obtained data were· best 

condensed into four categorieiu on& year or less 0£ experience, and. 

three: years, fom- at,d fi'V'a years., anti eiX or more ~a.rs. The results of 

the comparison ot the distribtJ.tion ot scores are given in Table 30. 
Since the probabillty•as less than one in 1,000 that a obi square 

value as 1arge as that t>bta:ined could tkve occurred' by cba.ne&, the ·~ 

thesis of homogeneitJ" ot diatribution was rejected. The data. appeared to 

indicate that scores imprcrved as •the number or years of experience on tbe 

piano increased. Anacysis. of cell fiequencies and the:11" contclbut:lon to 
the obtained chi square vi:\l.ue indicated that this ·was true parbie\llarl;r 

I 

after six and. more years of experience.; 

Tha finding was inveir~!gated furthe:r by comparing the soore dis-

tributions of tha subjects in the first three categories <>t piano exper-

ience. The results ar$ gi'V'en in 'l'able 34 

Although a tr$nd poas:tbJq was: indicated. the hypothesis 0£ homo-,. 

geneitywaa accepted, since the probability 0£ observed <lifferences 

occurring by- chance wa.a·between ~20 and .10. 

It was concluded that scores improved oignil'icantly after approx-

imately six years o.f piano experience, but up to approximate~ six years 

there was no signii'ioant improvement in achievement on the test. The 



TABLE 30 

A!,JALYSIS OF H'OMe,'GENE!TY OF DISTRIBUTION OF $CORES ACCORDING 
· TO NUMBER OF YEAPJ3 OF PIANO PLAYING EXPERIENCE 

Score Years of experience Tota.ls 
O-i 2-.) 4,..5 6 and. more 

4o4- 1 4 9 64 84 
20-:39 15 30 19 66 130 

.;;.19 10 7 9 13 39 

Totals 32 41 37 llt..3 25) 



JU1ALYSIS OF HOMOGE?n!:ITY OF DIBT!UJJOTION 01' SCOFJilS OF SUBJECTS 
HAVnro .UP ·To rm YF.;.ARS OF ruuo f'LA.nNO EX.PER!'Ei}TCE 

156 

Scores YeaJ:-s of e~:Lenee Totals 
0-1 2-3 4 ... 5 

1,0 ... 1 4 9 20 

20-39 l> 30 i9 64 
•19 10 7 9 26 

Totals 32 4l 31 JJ.O 
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oontrlbution of keyboard experience to the skill measured by the test 

apparently- was s~ght ror several years, but becanie much greater after 
five. or six years~ 

Piano Stud;r 

· The subjects :indicating the.t they had had .. $ome amount of formal 

piano· stuct, were classified into tbe follow:tng categorie·s t one year or 

less, two and three years, four and :f'.ive years, $cl six or more yea.rs or 
study. rr only- pie.no · expe1+lence 'W'(ls indicated,. .and; l10 st~", the scores 

of those subjects ,tere not included in the eomparison.e. 

Since the analysis of the effect of the amount ot piano experience 

had indicated that approximately six or more yea:rEJ of experience made a 

signil'ioani dit:f'erence in the disttibution of scores, it was decided.to 
compara the distributions in the first.• three above categories first, and 

then to compare their pool.ad distribtttion With that of th.a last categoey. 

The rEtsults are given in Tables 32 and .33. 

As found .for· piano playing experience; ·the results indicated th~t 

up to i'iye yea.rs of .tormal study made no significant diff~:renoe in the 

distribution 0£ score~, although a trend ·was possib~ indicated. Six or 

more yeal"s of study :resulted in a very significant difference ,in achieve• 

ment on -the test. 

Voice study 

Tha distribution of scores according to the amoun:li o1: formal voice 

stuc\r was tabulated onq £or voice majors. These were pooled into the 

following categories; one year or less., two and three years, four and 



AMALYSIS OF nok~ENEITY OF DISTRIBUTION Cw' SCORES OF St!BJECTS 
. . . HAVING UP TO F:tVE IF.A.RS OF ·PIANO STUDY 

Scores Years of study ~otaliJ 
l or leas 2 ... 3 ... 4---$ 

. 

4o+ 9 8 1l 28 

20-39 17 .39 19 15 
-19 l1 9 6 26 

Totals 37 56 36 129 

. 



TABLE 3.j 

COMPARISON BETNEEN '.r1rE DISTRIBUTION OF FOOLED SCORES OF 
SUBJECTS l-!AVINO U'.P TO FIVE nARS. MID THA.T OF SUBJECTS 

RA VINO SIX OR J:toRE YEARS OF FIAMO STUDY 

Scores . . Years of Study .. 
, or leas 6 or more 

40+ 28 55 
20-.39 75 >2 

... 1~ 26 u 

Totals 129 l18 

P<.001 

159 

fotaJ.s 

8.3 

127 
37 

247 
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five years, and ts.ix or more years of study. The d:1stributions and re-
sults of the test for homogeneity are shown in Table .34. 

J ••• 

The obtained chi tiquare value il1dioa.ted that- tm distributions 

were homogeneous, any' observed difterencee occurring only by chance. :rt 
was therefore Qoncluded· that the skill ·inea131.tt'ed by the test ctid not 
prove through continued voice stuey,. This finding was to be expeetsd; 

since voice study :ls pri:m,acl.ly ·conoemed with ~o'blems- 0£ vocal. pr<:>duc-

tion. Also, the single melodic line is stressed and not the effect of 

vertical. tonal relationships. 

Voice Experience 

No. 7 o~ the questionnaire1 as £or the preceding study, provided 

the data to place the subjects :tn categories 0£ year$ of singing eiperi;.;. 

enoe. Again, only the test results of voice majors were con$idered. 

The oa:begories were condensed ao that more scores could ba obtained for 

each. Wherever the amount of singing experience was not indicated in 

the questicsnnaire, the number or years of stuey wa$ taken··to indicate 

the amount or eJ4)erience. The comparison of the score distributions is 

given in Ta.hie 35:. 
No difference., other than chance, was found in the distribution 

of scores, and the hypothesis or homogeneity was accepte.d. Apparent:cy-

the number of years of singing experience of voice majcirs played no 

significant role in the sldll measured by the test. 

Piano ma,eriance; Voice Majorst • - Since, for e.ll subjects 

pooled:, piano experience and: st-ud;r bad proved to have- a significant 



.. ANALYSIS OF .EOMOOENEitt .OF DISTRIBUTIOU·OF SCORES OF VOICE 
1h\J'ORS ACCORDING: TO m.rMBER or ·mmrOF. VOICE STUDY 

Scores Years of Study-
l oi- lest1 2 ..... 3 4 ... 5 6<1r· more 

40+ 2 9 l 

20-.39 9 n 6 .JS 
-l.9 l 4 3 h 

·Totals 12 14 20 

·totals 

i7 
Ji]. 
l2 

70 



TABLE;$ 

.AMALYSIS OF HOMOGENEITY OF DIST'RIBi.lTION or SCORES OP' '1"oICE 
MAJORS ACOORDmG TO 1EARS OF snmn10 .EXPElUENCE 

Scores Years ofExpeI'ience 
l~ 6-,;.1 · 8 or more 

40+ 6 9 6 

20-.39 12 8 i7 
-19 5, 4 ' 

Total$ ~3 2l 26 

162 

Totals 

21 

31 
12 

70 
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:lni'luence upon the skill measured. by the t~st a.!'ter a. period of appl6ox-

:lmately ~ix years, it ·we.s decided to determine whether that held true 

for V'oice major.a nlotw.. The voi® 1D.ajors t,1:)re- ola$$i.fied into categories 

according to years of p-lano study- or eA-pex-ience,_ whichever •s greater. 

These oatego:des of experience ~re co~sed as shown in '.}'.i~bl;l 36, and 
the howogenei;ty of th~ ~ie~clbti.t:to~ o£ tlw se<:>res tested. 

f 

' 
Since the result was- that there' ·were mon1 than ten eha:ao(ts in 100 

that m,w observed diff~rances we~ due to cllance,; the hypotli..esis or no 
difference vfas accepted, tll.tliough possibly a trend was indicated. 

However, the hypothesis could be rejected at- the .051evel of con-

fidence when the aubjsots were placed in two broad- categories of ,$1.X 

years or :tess, and. seven yearES or more, of pin.no experience, as slio.m in 
Table 37. This close~ paralleled the s:tmila:,rt finding ot the effect of 

~incipal :tnstrume?rli;_ other than.Piano, 
of In~ental Majors 

This phase of the study was t.o deterndn.e whether thore was any 

difference in test achievement between the musicians whose prlnoipal 

instrument was string, brass, or woodwind. Subdivisions of the gro'Ups 

~'"lto spooif:i.o i11Strwllente, such as Violin Ol'.' trumpet, etc., were not 

feasible because of the scatte~d ds:ha. thus obtained. on:cy, ono subject 

-was a perous::tl.on major, so a percussion category tras not. poss:t.bla. The 

distributions or scores in the three groups, s,nd the res-tu.ts 0£ the 

mio.J.ysis are given in Table 38. 



TABLE 36 

Aitt\.LYSIS OF HO?JOGEblEITY OF DISTRIBUT!ON CF SCORES OF VOICE 
MAJORS. ACCORDOO TO A.YOUNT OF· ·:PIANO .EXPERIENCE·. 

Scores Y~s\of Pie.nQ Experience Totals 
3 or less 4...6 7 or more 

46+ 4 2 ll 17 
20-39 l$ 13 JJ li1 
-19 5 4 3 12 

Totals 24 19 27 70 
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TABLE 31 

ANALYSIS OF HO:tiOOmtEITY OF DISTRIBUTION CF SCORES OF VOICE 
MAJORS ACOORDDID: TO BROAD CATEGORIES · OF PIANO EXPERIEliCE 

Scores . Years of Pia.no·!xperienoe 
6 or less 7 or more 

40+ 6 ll 

20-39 aa 13 

-19 9 3 

Totals 27 

17 

4l 
12 

10 



TABLE )8· 

Al\TALYS!S OF llOMOGBNEITY OF DISTlUBOTIOlt OF SCORES OF' 
STRING, BRASS.,-. Alm lVOOmttlm, BAJORS 

:Pr:1.nc!pil :tnstrument 
str~ ·Brass Woocbr.lnd. 

4o+ 3' 1-- 9 
20-39 12 22 19 
... 19 3 10 4 

Totals 18 39 32· 

d' f • 4 .. ',, 

19 
S-3 
11 

89' 

,,, 
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'rbe distributions were found to be homogeneous• and it was th~re-

:f'ore concluded that there was no difference be~en string, brass, and 

woodvtlnd. players in tl1eir achiev~nt ori the test. 
Since the scores were found to be homogeneous in distributions; 

the subjects were· pooled :i.n the £ollowing comparisons. 

Amount of st.uey of Principal Instrmnent by 

Instrument.al Majors 

The pooled instrumental majors were classified. according to the 

length of time 0£ study on their principal :t.nstrument. Table 39 gives 

the resnlts or the analysis or ho:a:iogenaity of the distribution of scores. 

The groups were i'oun.d to be similar in te$'h achievement, an::, ob-

served differences :!n the distribution of their scores occurrlng onl;r b.r 
chance. As w-lth the finding for the .effeot of the mno,m:h of stucy- of 

voice b;r voice majors; this ,va.a interpreted to mean that st'lld;y on instru-

ments which are ~ssential:cy' melodic does not contribute to the skill 

measured by the test. 

Length of E..,:perience on Major Instt'ument 

of Instrumental ltf.a.jors 

The pooled instrumental majors were classified. into two broad. 

categories of' experience on their principal instruments, as follows: 

seven or less, and eight or more '3"$'di'S of experience. These broadly 

inclusive oategorles were used ill order to obtain sufficient data in each 

category. The distributions of scores and results o:f' the anal.ysis a.re 
given in Table ho. 



ANALYSIS OF HOM"'v<lENEM OF DISTRIBUTION OF SCORES OF INSTWJ ... 
. YIDNTAL UA.JORS ACCORDING TO Af!OUNT OF SWO'DY ON . 

.. THEIR PRlliOIPAL DISTRUbfEN'f . 

Scores Years of Study Total.a 
3 or less 4 to 6 7 or more 

.· 

4o+ 5 $ 9 19 
20-39 16 16 21 $3 
--19 10 j h 17 

Totals. ,31 24 lh 89 



ANAtYS!S or 1!011:)GENE:rn OF DISTRIBUTION OF scoims OF IMSTRu-
. J.i.E!tr-AL f&JOJID Acco:rmn~G TO ·,AMOffl.-OF .E.KPERIENCE ' 

. ON Timm PRINd!l?AL nm-ram.mrr .. 

Soorea tea.ru'ol·~rlence 
· 1 or lesa 8 or mo-rs 

40+ $ 14 19 
2o.;.39 22 )l ~.3 

-19 :u 6 17 

Totals 38 51 89 
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The diatribu.tio11s -we.re• found to be .homogeneous, and therefoi--e the 

conclusion ,i:as the same as that for the mnount of study of the principal 

:il1$tl'"Ulllent;. namely) that incre·ased experience on ~lodic instt'Unlents 

does not contr:tbut~ significa.11tly to the sidll measured by the teat. 

Arootmt 91,. Piano ~rience .-2! Insti-ument~ l{%,1ors ;- . .., -~ lnasmuQh 

as· piano experience h~ been· fouoo.. to have -~ signific:mt, relationship to 
test achievement for ill subjects \Then pooled;, particular4t· after six oi" 

niora years, SXi.d an alm.ost similr¢ x-esul.t had been found £or ,roice majors, 

the ~:ff eot of piano experience was studied ·vri th the instrumental majors 

alone. They were cla$sil'ied .into categories ot a.mounts of piano experi-

ence., a.nd the distrlbut:ton of the scores was analyzed. the resulta are 
given in Table b1tt 

It was found that tllly differences :tn the dist:ributions of scores 

of the categories ,mre due only to chance, and the hypothesis of homo .. 

geneity of the distributions was accepted. For instrumental majors, the 

amount or piano experience did not e.ppeaz- to make eny sigliificanli di.£., . 

.ference in test achievement. Although this finding was contrary to that 

found for all subjects pooled,'.· and for voice majol"s, this may be due to 

the .fact that the instrumental majors, according to t~ questionnaire 

9-a.ta., tended to play, as secondar;y instruments, other non-keyboard 

instruments much more than tbey did the piano. Possibly they did not 

consider the pie.no to be as usei'ul to them; or they wsre not as inter-

ested in playing the piano., There :is also the possibility that, follo\Y-

ing the curriculum £or non-keyboard instrumenta1 majors, they were re-

quired to study other instruments, leaving oompara.tivel.3" little time for 

experience on the piano. 



ANA.M8!S OF HOMOGE?t.EIT! OF · D!StfttBUT!ON OF .POOLED SCORES 01r 
. INSTRUl&N'rAL MAJORS OLM3SIFIJ..W ACCORDI!IG TO A.'JOUN.r . 

. . . . OF PIANO EXPERIEMOE 

. ·rears ~t_ Piano Eij)e#e®~ 
l t)~ li,ss 2-1 4.,.s 6 Olf ntorit 

, ·. ..:•··' 

40+ 6 2 $ 6 19 
20-39 ll l> 8 l$ 49 
•19 8 4 2 3 1? 

Totals 2s 2l JS 24 as 



The e££ect o.r pis.no sight t-eailing ability upon ~st achievement ·, 
was estimated by- the simple standard. of whether the subject could or 

could not play- eynrn _~unes and ~itnple accom.p~nta at tiight. The data 

for this study was pr.ovic\E3d ;t.n r:ro. 6 o.f t'be ques:bionna:tre. The subjects 

were placed in these ·i-uo categories, and t~ d1$tcl.butions c>:£ their 
·1,· 

scores were compared. The resulta m given in '.rable 42. 
A very significant di.f£erence Wa.$ found between the scores of 

those tlble to play simple ma.teclal at sight Ofi the piano and the scor~HJ 

or those not able to do so. Ability at the key-boa.rd in terms o:t playing 

at sight the notat.i~n o~ sim~li material.;, similar to much of the 1naterial 

contained in the test; appeared to be def'ini~'.cy' as$odia.ted m.th higher 

teat achievement. 

The relationship of piano improvising ability to a.ehievement on 

the tefjt was est:Lilated by' eomparlng the scores of the $\lbjectfi who could; 

and those who could not, improvise soma type (Jf acoompanimant £or simple 

melodies. The results are shown .in Table 43. 
The skill necessary to improv.tae an accontpanim$nt preS11mab~ 

r8qu.1.res so.i,w knowledge of the sotmd. of at least the basic chords. But 

whether a. reading knowledge 0£ their notation is neceasary is open to 

question, t:d.noe ma1iy persons can improtrise quite well w1 thout being able 

to read notation at all. However t t:;11dll in raading at lea.at the .nota-

tion of the melody would seem to be necessary :tf an accompaniment is to 



TABLE 42 

COMPARISON OF TEST ACHI1!WIDlBNT OF· SUBJECT$ ABLE, AND SUBJECTS 
.NOT ABLE;: TO PLAY SlllPLE PI!u'IO MUSIC !'1' SIGH'? 

Scores Ab]$ Not able Total.at 

40+ 78 6 84 
20..)9 101 24 lJl-
.-l.9 2~ ·14 .39 

Total.a 210 h4 2>-4 
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OO!itPAllSONS DE'l'WEEM TEST SCORES OF SUBJECTS ,.\B!J!:, A.'® mm.Bm, 
TO IMPROVISE PIANO ACCOMPANIMENTS JWR SD!PLE WLODIES . 

Scores Ab~ Unable Total.$ 

4o+ 69 12 81 
20-39 98 jQ 128 

-19 21 13' 34 

Totals 188 5$ 243 



be provided. In any event, all the subjects participating in this study., 

being music majors., oould presumably read music notation. lfany or them 

had had some tra.in.ing in, keyboard harm:o1'}1' 1 . in which a .functional 

application of knowledge of chord structure and chord relationships to 

harmonizing melodies :bi practiced.. 

Th.a result 0£ the; comparison of the two groups was in the ·region 

of doubt.,.,i.e., between five and two ·chances in l.OO that the observed 

dif!erenoes between the scores of the groups were due to chance. This 

strong trend toward a statistica).4r significant di£terenea was inter-

pretad to mean that i.~provisL.~ skill for mttsioims who all. read music 

had more than just a chance relationship to · the skill measured ht the 
I . 

test. 

Choral Directing Experience 

Only fifty-three, subjects to whom the test was administered had 

had any choral directing experience.. Of these I thirty-one ·had one y~ar 

<>r less of' experience., and the remainder had varying amounts ~anging up 

to a number of yeai"s. To deal with these data, the subjeots were placed 

in only two categories; one year. or less of d:i.re.oting experience;, and 

t.10 or more years. The results 0£ the comparison of the score distribu-

tions or the groups are given in Table hlh 
The distribution of' scores was found to be homog$ieous. With tho 

data available, an increase :1n the number or years 0£ choral directing 

experience did not resuJ.t in a s:t.gnificant improvement in the sldll 

measured by the test. Additional test data might possibly modify this 



TABLe 44 

ANAJ';,1YS!S OF llOYCOEMH:ITY OF DISTR!Bt,>'"'1'IOM OF SCORES ACOORDIH-G 
'l'(l lrtJMBRR- or !E..4.RS 'OF . CIIORJIL '.DIRECTiliG E}U'EH.IENOE 

Scores Years o·t Experlenee totals 
l ()l" leser 2 or more 

'. ·• .. ~~.....i- .. 
40+ ll 1l 22 

20-39 18 9 27 

-19 2 2 4 

Totals 31 22 53 
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finding, but it is recalled that an increase in age, with correspondingly 

more general experience 'With music, also did not result in a signif'icant 

improvement in test aehi~ment. 

Instrumental. Directing Experience 

Only thirty--four wbjecta indicated that they had had arr:, instru-
mental directing e:q>erlence.,, and of .these seventeen had only one year or 

less. The remainder had varying amounts. As -with the preceding study• 

the subjects vrere placed in tw categories, one year or less or experi-. 

enoe, and two or more years of experience. The results of the analysis 

of the score distributions are given in Table 4$. 
The hypothesis 0£ homogeneous distributions 0£ scores was again 

accepted. i\.n increase in the number of years of instrumental directing 

experience, according to tp,3 :ava.11.~ble data, did not result in increased 

achievement with the skill measured by the teat. 

The Method Used Predominant~ in Listening 

for Accuracy of Harmonic Effect 

No. lo., part a, <>f the questionnaire, m:d.ch was answered by the 

subjects after the administration of the test; was to provide data to 

determine which of several obvious methods of listening was used pre-

d.ominantq in determining the accuracy of harmonic effect. The methods 

were, (1) listening to one or two parts at a time (melodic analysis}, 

(2) listening to the complete chord quality, such as a chord being major., 

minort eto. (harmonic analysis), (.:H combination of method~ one and two, 
(4) listening prima:dly £or appropriateness of harmonic ef£ect. and sty-le, 



'TABLE 4, 
ANALYSIS OF llOMOGENEITY OF DISTRIBUTION OF SCORES ACCORDI?iG 

TO IElillS OF' ':rnsTRtJ1,filNTAL DIRECTDlG EXPERIENCE 

Scores 

Tota.ls 

Years of Experience . 
l or less · · 2· or ·more 

11 

l 

11 

1 
8 

2 

i7 

Totals 
' . 

12 

19 

3 

34 

178 



a.nd r1,elodio flow (no toohltl.cnl ru~sis). 

Tl~ intent of the study: ,tau to ci.ete~tne t10nerl.1l.fy ·whethor m9thods 

l, 2 or h W8l'9 \taecl tlw. m<>st,, lmt :tt ·w~ti sntioipated that v..ny subjoct.s 

would i.1r.e botih mr~thod 1. and method 2 to some e:1.1.ent:, ii' thiay used them 

at al.ti and that they m.tght. be tir+ablr: to c1:(l'oid$ which ot the two metfusds 

they uaed the more,. The1"8fore ruethod 3 wS:a included, but i£ thi97 checked 

this, they were still to indioate in ·the s'ub-seotions i?rG\."ided :tor method 

j 1thether method l or :method 2 ·was predomin:mt in tho combination. 

In tabulating the data-, all aabiguous tfuta were d:!$carded. Method 

3 was the one most often checked by the aubjects, 'but these da.tu were not 

used unless the subjects had indicated in the oub-sections for that 

method ~hat· method l or 2 bad been used predominantzy-. 'rhorerore., the 

method 1.r.dicated as being used was in most instances only the predominant 

or1e, and not that method exclusiyely. the ·an~sis or the obtained data 

is given in Table 46. 
The hypothesis of a homogeneous Q:f:str1bution of teat $¢ores was 

rejected at the .Ol level or eoni'idence. Apparently the predominmt use 

of one of the met.hods made a · signi!ioant difference in test ach.1.evement. 

Analysis ot the individual oells ~bowed that cell b,.: with too ni.any ob-

sei-ved rrequencies;; and cell h,. with too few, contributed exc$aaive'.cy- to 
the obtained obi square value. Both or these occurred. under method 2# 

analysis or complete chord quality. 

To verify the finding :further, the data fol" this predominant 

method of listening were dompared individually lt'ith that 0£ method 1 and 

of method 4.. 'rho results or the analyses a.re shown in Tables 47 and 48. 
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/~lu.YSIS OF HOYOGENErrr OF DISTRIBUTION ·QF··· SCORES AO CORPING 
, T.O THE WTHOD USEDiPREOOMINANTLY IN tISTENINO 

FOR ACCURACY OF HARMOIUO. EF'FECT 

S<:ores Pre~ilinant 1..Iethod Totals 
11.elodic ·•(iHarmon:1.ri Style and e.fteet 
analysis• ·analysis ·(no teebrt!cal ana:t) 

. 

40t 36 (a) 39 (b) > (o) 80 

20-39 11 (d) 3:3 (e) 1, (f) 125 

-19 25 (g) 1 (h) 6 (1) .38 

Totals 1.1s· 19 '26 



TA13LE47 

COMPAlUSON' OF M~'l'liOD l. Am). METHOD 2 OF LISTENnn 
.FOR AOOURJ.,.OY OF FIARMONIC EFFEC'.t 

Scores Predominant· ·Method. 
1. Melodie · · · 2. Harmonic 

(reading 'l or 2 parts (anacyzing complete , 
at ;Q ·time) , C'.h,:,?'d qual! ty) 

4o+ 36 ,9 
20...39 11 33 
•19 25 1 

'totals l.38 79 

181 

Totals 

?S 
l'l.O 

~2 

irr· 
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TABLE 48, 

COMPARISON OF UETHOD 2 AUD METHOD 4 OF L!STE!ITOO 
FOR AOCURA~ OF mm;mrrc EFFECT . 

Scores Predominant method 
. 2. · Harmonic- · 4. General t3ffect 

Totals 

(a.n~ing compiete (no teohnicaJ. 
chord quality) · ·analysis) 

40+ 39 5 h4 
20-39 jj l5 48 
-19 1 6 13 

Totals 79 26 105 
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A significant difference w~s found between the soores of the sub-

jects using method 2 and those using method 1. Ths di.f'f erence between 

the scores of the aubjectsusing metb~d 2 and of those using method 4 
waa in the region or doubt, but this.; f'o~ all practical purposes~ was 

also rega.r~d as a signifi~ant difference, !'or· only- a comparatively 

$11tu,l . number of subjects had used ll113thQd 4 predominantly, and with that 

limited data it could l'lo.t be confident~ oon,¢l~ded that there was m 
dif.t'erence. A1though any conclusion drawn from the obtained resu1ts had 

to be tempered by the rather subjective manner or. obtaining and 'classi-

fying the data, it appeared justifiable to conclude i':i:-om the e~denoe 

that the predominant use of' ·method 21 snacysis of complete chord quality, 

was s:tgnificantl;r associated with higher scores on the test., It was· 

interesting to observe~ however, that ·mtm.Y more subje6ts used method l., · 

reading one or two parts at a tim(!) (melodic analysis); than used method 

2, and the smallest number relied only· on .method 4;, which in1tolved no 

technical anacye1s of melodic intervals or harmonies. 

· Analysis or Recognit:loti. oi" Chord Function 

Part b of No. 10 ot the questionnaire provided four categories of 

response to- the questioni ''to what extent did you ana:tyte the chords or 

recognize their function B$ being I, rl, V, etc. ?'1 Of the four responses 

only one was to be checked. The responses were: (l) most of the time., 

(2) f':requently1 (;) o~ oCta$:Lo~, (4} never. The responses were 

tabulat$d for the four categories., and the distx,ibutions of the corres-

ponding test scores were compared. The results are given in Table 49. 



S¢ores 

40+ 
20-39 

... 19 

Totals 

TABl'..E 49 

ANALYSIS OF H01fOOENI!1ITY OF DISTRIBUTION OF .SCORES 
AOCOIIDING TO EXTEMT :OF A..~ALYSIS OR. RECOOlITTION ' 

OF CHORD FUNCTION 

·Extent o?\a.n.azysis·c>r chord'funotion' 
Most o:f' the time Fl;'equ.ent:t.y OcCSQionall;r 

8 20 hj 

7 ·29 79 
3 8 22 

18 51 )llh 

184 

Totals 
Never 

11 82 
14 129' 
1 40 

~2 251 



?he Mst,.ributions of seor,,s betwee..~ the . !'our . categories ware £o'Ulld 

to be hotriegeneous, and therefore there appeared to be no r01ation between 
the ~-tent of ·use· Qf analysis or· Noognition of ehord £unction ,and 

achievement on the testi• The great majority of .. the subjectt;i indicated 

that they analyzed or recognised the .function of chords onlj nocc as:ion ... 

allj." Those who indic:lted that they never &.1a~ed the chords appar• 

ently did as Wi:)ll. as those who. in.Qicatsd that they ana~d or .recognized 

oho.rd'. function to some extent. 

:rn the ·rehearsn.1 ;situation tinmlated .by the test, ltl.tb: the music 

moving steadil:, along,, me.nil'est~ there ·is little titM> in which to arta--

ly$e or recognize .the function ot the chords. Fo~ this ~a.aeon; in the 

more .function!ll .·courses in ear training and: .harmony, ·the recognition of 
ohords as they .functio~ in cadences is stressed prim.arlly1 and it was 

assumed that whatever usa was ma.de gf a 'knowledge of chord fmlcticm1 it 
probably 'Flaa used most in a.."la.lyeing th& cadences or the pbt'aaes. Be 

that as it mq, too q11estion ~.ti.sad: by this study wae1 hov1 much knov,t-
<, , 

edge of chord function is a:etmil~ necessary, tor suoaessful ao'hievement 
one. tost which ~esumabiy t~quired 4\ ftmctional a.pplicG.tion of harmonic 

knowledge? 

The results of the statistical tests of significance repe>rted 1?l 

this chapter a:re sUT!lma:rized as £ollol'l's: 

1. The sample was found to be homogeneous among the schools r or 
each ca.tegory of music theoey training, and the subjects 
from all sc,hools in each category 1'/ere pooled. 
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2. Using the criterion group· and each of the group$ classified 

aocording to lilUSic theory·training :atatus,·a stratified 
random sample or .fifty test. re$Ults was selected for use 
in caloulating.tha·rellabilityof' f.he, test •. The reliability 
0£ the. full length ~st, est:unated from the correlation ot · · 
the split ba'.l.ves based on alternate items., wt\El f()unci.' to be 
.98.t sufi'ie1ent1y high i'or•good indivi<iual prediction. The 
standard. error o:f meaaul'emant was j .41., 

3. Level$ of a{lbievem.ant were found for the musicians in each 
category- of theory training by' computing the .mean scol:'es:. 
For the group having .one year- .of trailling,\ the mean was 
27.93; £or· th$ group lmrl.ng·twe> years, the·mean was 38.941 
for the grou.p having tm-ee or more years_,, the. mean was 44.34., 

4. A significant difference was found between the mean score ot 
the group hav1Jlg one year of theory and that of the group 
having two . yea,rs · of theoey training, but no nigtdf'icant 
dii'.ference was totrnd betwen the mean of the latter group 
and. that 0£ the group having three or more years of theor.r 
training. Thel.."ewas; therefore, a sig:nifioant association 
between the · li.miount of theory training a:ncl• achievement on. 
the te$t1 but only up to a point. Having·~ years ot· 
training resulted in signifieari-tly better achievement., but 
throe or tnol"e years .. did .not. result in a further $igni£icant 

· inoree.ae in the ~kill measured by' the test. 
5. The validity of the test was established in th:tee ways: 

a. ~. vtlrlat~on or the scores between the eriterl.on group, 
thEf group ~ving one year or thaory trairu.ng., and the 
,pooled grptlp$ having two, and tbrae or more years of 
thaor,y training, was analyzed by method or ranks. The 
'rank borrelation rntio obtained was · .61, indicating 
that the variation uf the .score tanks was substantially 
in.accord wi:th that ~xpeeted for each level of develop,. 
.ing and developed musicianship, one evidence of which 
is·manU'ested•in increased competency in the skill 
tnensured by the test. · · 

b. A very eignif'icant difference was foun<i betmen the mean 
score o.:£' the criterion group. aid that of each or the 
g:?"oups classified aiccording to the amount of theory 
tra:tn:tng. ··Toe. criterion group, composed of "above· 
average" ·musicians, as part or· their .. exi,ected generally 
superior musicianship, excelled in that phase of muai ... 
ciansli.ip ·associated with seore reading. 
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¢,. A .$ignif1cant .aasoci~.tfon ·\'lttS .. tomd betimen ·.echocrl. marks 

in. ~ar-tra:l.ning CO'llr.001! and,achievemant 0~ the te,st . 
(see !lo. 6 bel~1). .'l.'lrl.s -was:: r¢garded :as the mos:t re~ 
llabla ind1.c~ion of validity insotp.r ·a~ ;soboo1 ~1ta 
in ·music .co~ses _can ·Ptcivide ,eatisi'aotor;r_entetj.a, _. 
•,1;tince e~~trai,."11.ng :ts 'ino'3t,,.plosely l"elated·. ti) the skill 
measured ey .the tea.t~J;'ei~ding,, ,un.d.erstanding1 and. par... 
·caiVingthe; melodio·am ,harmomo intervals and chords. 

' '· .. , .. . 

6. The iJissociati-on :between ,achQol ~k:$ in theory ooursea- mid 
tElst 094Me~ement,: £0.r. the subje,et$,; .in each ~ategory of 
amount of training; was fo.und to. be as· foll0'1'ts t'oi' the 
Ce>tir$aS :Ui.ol11dad itt th& ,tJtuey-f 

e.. Ear,..t:ra1.ning: Signif1Ce.nt· tor each eategory. 

b. Harmony• in tw region of doubt tor the group .having. one 
year or las$ 0£ training; insignif'ioant £or the other 
group:s. 

c. Keyboard 'harmony~, .s.ten,tfiol'll"t !or the group having _one 
year or leas 0£ trtdidng; ,in_ tlie region of doubt £or 
the ~up having tm)- yeai"n !if tI"aining; ;tnsignll':lcant 
for the, ~up having three o.x- more yea.rs 6£ training• 

d:. nn1&>ry"t:- sign.tl'!otmt for the group. hav~g ~ne year ol;' 
li';tsS 0£ training .(the- onl;r·grou.p ±'or Vthich .data were 
a?s.:tlable. ) · · 

7. The result$ o:f' the compa:risons :Ul· teat aqldevement, :with 
selectt,d t'~otors or .oharaoteriatios as variables, l'f8re 
tound to be as rollo,vs t 

4. No .rela.ti9ti$hi.p :vta,s tpnnd 't>etweon ~e And achievement on 
the test. · 

b,. Mo relationship wtis :E'Qund bertrreen ss.."t an4 achievement on 
thstE!st. 

c. tTo relationship was . .found b¢tween the p~ 'tlsual:l¥ ·.aung 
in en$Emibl& and a,chievement on the test. 

d. Tha:re, was tt- sigmfiaap.t difference.between piano majors 
rmd majors in other area.e q! perfor~ce..in achievement 
on tba test.- Iwen between piano majors~ vo:toe majol's 
there vtas a M.fi'erence at the .02 level or confidenoe1 
although VQica majors ,ymuld normallw use the piano to a 
considerable ezj;ent,. 

e. The aobiavenwnb 0£ all subjects on the ·test improved sig• 
nif'ioa.ntl,v only- attar approximate]¥ $1:t ~ars of piano 



experience, according to· these data. tb8 amount of 
piano experience, or ,voic~ majo:rs .had no !"elation to 
teat a.ohievement up to and in.el.~ 'liPpl"ox1.tnately .tilx 
years,, but. there was .a difference at the.~ level of 
confidence tor beven Ol",omora years. of ~rience. ·The· 
amount of piano experienoo of the iru.rt.X'1llnental. majo~s . 
alone· was found to have no association with achievement 
on the test •. 

f. llo dif.terence. was tound in the tett achievement or all 
eubjecta aoQording to •the amount of formal study on the 
piano up. 'to and including f'iva years of study, but a 
signit:tcant dil'ference was round for .six or more years or 13t:tldy. 

g. '1Mre was no··.te,lat:1.on between the number or ye~s of 
£<>rmal voice study of voice majors and acbievennent on 
the·teat. 

h. Tht, amowt of sblging experience of 'll"Qice majors had no 
?."elation to test aohievem.ent. 

i. There was no difference between string; brass, and wood..-
'Wind :majors in achievement on the test.. · 

j. The IJll'IO'tmt of study by- Instrumental. majors (string, brass, 
wood:w:tnd) on their princ:Lpal :tnstrwnent had no re-

lationship to tEJst achievement. 
k. The amount· of expecl.ence. of instrmnental. majoI"s on thei'i" 

p,rlneip$l instrwnent had no re1ationsbip to test 
achievement. : 

1. Possession of the ability to read bi,rnns ,md simple accom-
paniments at sight on the piano was found to have a 
eignil':tcant association With higher test aehievem:ent •. 

111- The ability: t,o. improvise some type of· piano accompaniment 
for simple .rnelodiea was i'o'Ulid t.o have a signilieant 
association )'dth higher test achievement at the .02· 
level 0£ confidence. 

n. Vfith lintl.ted data, the amount of ohorf;\1 directing exper:t-
enoe was found to have no significant association with. 
achievement. on the test. 

o. With limited data., the amount of instrumental directing 
experience was round, to hav-e no· significant association 
with aohieve~nt on tbs test. 



·-p. ·'rhe- investigation 'of the method 11sed predominant~ in 
listening for acoura.oy of .harmonic ef.teot indicated 
that the inajorlt.r or· subjects. listened predom:t.nanii:ty 
to one or two parts at. a time; but. those who listened 
·fox, chord: quality ·created ,by all the parts simultane ..... 
ousq achieved signliioant~ better on the teat. Tho::je 
who litihened £or cho1~d •quality" :d.14 better than those 
t1ho listened primar.tl;r for. appropriateness of the gen-
eral effect. $t ,the _.Q2 level of oonfidenoe,. These 
iindings·must be tempered by the rather subjective 
nature ot, the •¢a.ta,- ,an.cl. ,by -t~ fact that_ only. the _ pre-
dominant,· an& not the exclusive method of listening 
used was ·sought• Mos-b subject$ indicated that they 
used tffl31 or .. all three, me.t'bode to some extent • 

. q. No relat:lonship 1ras found between the extent or anal;v'sis 
or .. recogrtl.t;:toi:l c>f chord ·tunpt:ton and ~hit!lvement on the: 
test. The majo'rl.ty of subjects aruily$ed chords or 
:recognized their function only "oecasionally.n Those 
,rho never enaiyzed·<)it recognized chord £unction appar--
ent'.cy- did as well on the teat •rui those who e.nalyzed to 
some extent .• 

Tllirty-four teat results .trQm a university with a ma.jol' school ot 
music were received too late tor inclusion in the study. These returns 

were used, however, to provide ·Qfi estimate of the ~presanta.tivenesa. ot 
the sample of musieiane and schools obta.fued for tha study. The thirty. 

.r our subjects had ~ll had tbl-ee or more years of mu.sic;?. theocy training, 

and the comparison was theref'<>re made with the subjec·ts pooled in tha.t 

category- £rom the schools used in the study,.: The means llnd. the distri• 

bution of scores or the two groups were compared, and t~ f'oll<n'dn.8 

resul tu were obtained. 

The mean score or the· sample in the at.udy was 44.34., that of the 

group ot th1rt;r-tour was 43.79. The variances were i'ound to be homo-

geneous, and there was no aign1..riosnt dii'!'erence between the means. 
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{tba probability that t~ dilference .between the meQlltt• we.~ d.us to the.nct1 

was between aq and 90 chances in too •. ,. 
·1the d:i.strfbution or scores or ·t;~ 'twti, ~ups was tound to be veq 

homogeneous. The t>ro'bability ot the obsetved. di.f;t'eroncee ooo~rl.ng by 

cha.nee. was between 98 and 99 chance$. in 100. 
, ' 

achievement on the: ttJet with ·the• 811.qj~ct.s of the samp1~, the aMlt)le ob-

tained £011 th6 etu.ey was judged to be quite adequately representative of 

the: Jil11$ieians and schools for which t.he test was intended. 



CHA.PrER VI 

SUlmAF.Y:, COlfOLUS!mrs:. MID RECOMJ,IBNDATIONS 

The purpose of the study~ to measure, in musicians pr~paring 

for musica1 careers, the .ability to detect melodie 8lld harmonic errors 

in the performance of choral music while reading the score. Its purpo£4a 

waaa:Lso to determine levels of' achievement aoco:rding to music theory 

training status, and to determine the relationship of other selected. 
i.·1/:, 

£actors to the ability being m~Jsured. 

Th& ability to read a. score rapidl.y and accurately is important 

£or musicians., particularly tor those who find need of it in thelr dailJ, 

activities. One very important use :ts in the rehearsal situation, where 

the tones and harmonies., as important elements o:f music, muat be·read 

and heard correctly in order that the music may be performed as indicated 

by the scor-e,. ·Evidence 0£ skill in the accurate reading and hen:ring of 

tones and harmonies in a practical situation is. there.fore provided by the 

detection of melodic and,.harmonic errors in the performance ot music 
: ,'. ' 

while ,inspecting-the ~~ore. 

Despite the recognized. necessity- of' ability in reading the score 

fo:i;-_well rounded, musicianship;; the extent of the a.b:tlity as actually 

found in musicians has not been well determined. As a review of avail• 

able music tests revealed, n? measure of the extent of the ability as it 

a.ctual'.cy' functions ~n a musical situation had been developed. such a 

measure appeared to ba urgent:cy- needed. It would help to fill a need 
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for a:measur&.of achievement in the practical application 0£ the training 

related to the scoi'e reading $;Speots or. musicianship. A knowledge of· 

some levels of achievement in ,scor~ reading would be ve-ry useful in 

ev-eniuaJ.:cy-establisbing desirable· standardsof·achievement. 

Lffllel of' achievement according to the amount o£ musio theory 

training were sought beoall8$ .. training in theory; as part ot its purpos& 

of developing musicianship,··· deals largely nth reading, understanding, 

and bearing the stl"\1.0tllN end function, of tones and harmonies. A knowl-

edge of ha.moni has been found tQ have one ot its tno$t practi.oal app:U.• 

cations in comparing the sound.· of harmonies with their notation during 

the rehearsal of musical groups. Therefore., by seeking such lei.tels ot 
achievement in the sld.111 the contributir.:,n ot thooey train:1.ng to the 

necessm:"7 wsiaal goal of accm'ate seore reading could·be &ttermined. 

In addition.,. the rela.tionah:lp of selected :tactors or character-

ist:tcs, other than, :theory trainulg:, to score. ~acH.ng ability ne~ded· to 

be investigated. A1;r$' knowledge which would contribt!.te to an undeitstsnding 

o£ tlm develqpment of suet\ complex skill as, reading trould appear 

to be welcome. 

Among the characteristics which were :included. in the etttdy' warei 

the principal medium of pertormance • length or stu.t%f and experience in 

the principal me.di um or port'orniance, directing experl.en¢e, keyboard 

facility, age, ancl sex. Because .0£ the value or the derived 1ntormat1on 

to theory teachers, an at'~mpt waa also made to in'V'estigate the relation-

ship between achievement in score reading and the method of listening 
used predominant:cy, in dete:nnining·the aocurac:r of harmonic erreot, and 

between score readitlg achievement and the-extent o! ~is or recognition 
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of chord function. 

· To oar.ey Oilt the purpose <>£ the stud:,, it was ~necessal."3' first to 
const~ct ~- val.id and reliabie instrument which:•~, in a ;Sinmlttted 

practical- tnue!Qal. $ituation,. the ability to _deteo'.t- discrepancies lM;ltween 

the notation and performance of melodic. and harmonic :i.nte~als and 

chords. It was· then nec1;3ssar;v to. Qb~ and interpret da.ta concerning 

theory training status and other ehar®teclstics · •eie¢ted £ox- ::rbuey:. -

The administration of th$ instrurnsn.t ·to arep?1eae11tat:tve sample of the 

groups tor which ·it was intended.,- i.e_ • ., .t1,tldergraduate s.nd gi-aduate musit) 

majors in ool.1eges and univorsities,. was a neoes;sa,r,r step in the attai.n• 

ment-of these objectives. 

The test was in the choral mediu.m,- becaus$ that -appear~tl ~st 

suited to the rationale of. the study •. Err-ors :tn perf'or,inanCG ~re sucll 

.as e.oul.d readily be oaused. b~ inaccurate . singe~s duTing ar:,. ~tual musical 

rehearsal. But 'bhey were introduce~ in ·suob ;1:t manne:r as to test the 

td.multaneous corre_lation of eye and ear in the accurate reading and haar-

illg of notation., and not musical sensitivity atone. Since ~he test we.s 
in the choral medium• and therefora would 1:Ja of_ particular :interest, to -

choral directo:rs, too musioal passages.it e<>ntatned wera .$elected from a 
representative sample or ,:,e~ available llteratttt'e which the average 

high eoti001,, college, or ehureh choir. n+lght use. And. blleause, the test 

was conoern~d wi tl1 a.ecurat~ rea(iµlg. and hearing ~f tones and harmonies;, 

and could there,ro:re possib)Jr measure the extent <:>£ a f'unotional ttse ot 
knwledge of harmoey, · thl9 , e1:'rors of per£ormanc:e occurred in a represen. 

tative sampling ,of the oommonl.7: ttse4 chords. 
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In ord.e:t.to test score reading. skill, as it!$ found·toba u~ful. 

in a :practical sH,uation, the musical exoer,Pts eeleoted :tor,uars 1:n t~ 

t~st 'Prot'G ieft. ttllohariged troni th~.!' eompo$ersl 1:ntentd.onsi::• and· we~ l 

plrts.se or lllo~ in 1erigthf px-ov:idtng: ¢0ln'L)1-et& conti>~ medrig £or each 

tone or chord. 

The -rionstt'liC:t:t.on of the test followed rebogni21ect proce~:f. The 

preliminary tests: war~ administered to th<:r :s.ame type or individuals-and 

g:roups as those !or wltl.oh the final form w.tts int.ended. Th\ii test i tams 

( the eri"ors in per.foX1tian6e) were,, ~ied tor di!!ieulty '111d discclm-

inati.ng poM;t"t and those re·bdned in the final. tox'lll ~presented the best 

judgment or the· .Qtttbor in: balancing all considerations inVolveci. The 
adeq®cy o! the method··ot ·m.arldng and seor:tng was·carei'ul.1.y analyzed. 

The per.tormanees or the nnisieal exoerpte,. · 1r.tth their introdue¢d: errors, 
'\'Vere recorded 011 magnetic tape, using -the best singers and equipment 

a:vailable. The ecores vre:re i'$:.produaed legibly• simula:bing printed music 

s.s much as postd.ble. 

To obtain data rega:t•ding mus:le ~ooofy training status end other 

charaoteristios, a questionnaire was devised to a9eqmpanf the test~ The 

administrat:ton of the :qu.e$tionnai:re a."ltl te!ih was estimated to x-eqtdte no 

:nore thm-J. fif·t;y minutes. 

The sample obtained tor the sttl.dy 1:0nlSisted of 260 nmaioians from 

eight colleges ·.s.nd universities located' i.n five states. For val.:tdation 
' ' 

purposss; a eriterl.on group of twenty-five ~above averagett musicians was 

obtained. Their eligibility for iuclusion was determined by the :appli• 

cation of simple criteria of mus:1.oal-: ·supari6rityt (l) occupation of au 
• A 

advanced position of musicnl responsibility, or (2) achievement of 



su.patlor musical results, 

The at~tistical techni<.+uea• used 1n the ana'J;rses ot data •rt:n 
p:rodu<lt-moment coat£1cient or· e:orrel~~ion, ch:1.-sque.re., ~tests;t F•tests~ 

. .. . . . ' :,,, 

and. analysis of va.:d,aticn bf method. of ranks. 
The £indine;a· of the .st'udy ·are ~arited as followsi• 

,( 

1. The sa:mp:lli~ . .trom. etl.Oh school. liere homogene6tltt· .i.n the t;ildll 
lileaf31.U:'ed .bf· the test ·:111 ~ac!1: of three ·eat~gor:tes of· amount 
of ·tbaor,r· trilningt. .. ··. (1} om year ot le$S or -trtdrrl.ng, · 
(2) ·Vlfo. year$ or ta,ain!pg, .~ (3) three o~ more- ~ars of 
training. ·. · · 

2. The. reliab:t.li.tj <if the test,, ~stwted i'x-o,n. th~ co:t-rfllation oft ... 
split haJ.ves n~ altex-nate items,- liract found to ·be. .98, 
indioEiting that too tea:{; was capable of predicting either 
indi'Viduol or gr6up difte:rerioes., 

3. Levels 0£ 11cllievement1. jj,a expressed by :mean acores1 were .found 
for the musicians i11 each·or the above· categorlest ~d al.so 
£or tM ·mnttl.oiari$1 in the tltlterion group. For the group 
having ·one ~a:r of trairrl.ng1 the memi waa 27 .9.3; for the 
group.having·two. _·· · .. yea:r:.s,:t~e me~ ·was .38.9~;_ ror the_ group 
haVing three or ma.r's years, the me~ W1l$ 44.34. The mean 
0£ the crlte~ion gro'1tt was: 73:.36. · 

4. A sigm.fica.nt 'dif.ferenc& in test- o.chievament was found between 
the ~qu.p.ha'!Ting OU$ yea±- ()I' l8SlJ o£_theory training and 
that having t'Ho Y,eal's1 .. but no significant difference was 
found b$tlteen f,ha latt$X:: group :and that ha.rlng three or 
more years o£ training. Uiwing one' year or . less of train. 
ing,· or having two yeira.t· madti a aigni!':tc:,nn'b <lif'£eren9e _ in 
teat. ~ehievement., but hav-h:1g :motre than two· years did not 
appear to contrlbut$ ·¢.gn;i.£ioo.ntly £urt.lier to the sldll 
measured by ·th& test. · · ' · 

5. The test was found to be valid bf three Dtl1od.at 

a. A rank bor~lation ratio oi' .61-wa,s found by ~sis of 
the van.ation of the ranb."ed sc-01-e~ or the. eri tetion 
groups the g:roup having one yem" or · less of theory 
training, -~- t.he poo¥~ . groups having tvto t t~ee 
or more,. years of train1ng. 

b. A veey s:tghltioent dii'fe1.-enoe waa found between t.hG m.ean 
score of tbs Ot"iteri611 group and that of tlie group in 
t,ach category- ··of· theory trainir'.g.1 ··'The 'basic aaeurnption. 
was proved that su~rlor ~icians, as part of their 



generall:r .m.tperi61" lllUSi.cia:nslrl.p., would excel in that 
phase. asaoc:t.ated with. soore ~ad:tng, 

o. For the subjects in_ each ca.tegQey ot theory training, a 
,signii'icant .. association wns. found between .the most 
recent soho.ol .marks in ear..:.trairiing courses. and aehiev-e• 
mant on too test. ltarks in. e;r-training were aosutned 
to predict ,nore ao01ll:'atl3ly· than marks in othex- t,heoey. 
courses the .,@!1ity o:r musicians to understand,_ :t'$ad1 
and hear the tones and.harmonies o.f the score-. 

6~ The usooiation between most recent- sobool me.rlts in theory 
courses and test achievement, for '!;he mibjects in eech 
-category ot theory training, wa~ found to be as f'Qllows 
for the etir¢'E11;3s included in the · $tudy; 

a. Ear-training, tJignificill-xh ror .each eategor-1;. 
b. Rarmon;r, -ot .doubt.ful sigttlfiomice for the group hmting 

one yea.r- or less of tt-ainingJ insigni.tica.Ylt for the 
:other grpups. 

o., Keyboax-d harmoivt significant tor tl18 gl,'"oup having one 
ye_ar or lest1 of traW.ng; poasibly significant £ or tM 
gt'()up. having two years of' tl'Mni.ng; insigtrl.i'ioant tor 
th& ~up having three or mor~ yeart:i .of t;-aining. 

d. "Theorytf; s:i.gnifiizant. tor t,he_group having one year or 
less· of_ tta;µ:dµg ( the on:JJ,· group f 01"' which dtita were 
available). 

7. The following £actors 'W$re foutld to have a sigtttricant rel.&-
tionshi.p with higller.test. achi~vemei'J.U 

a. Tm choice 6:t piano or organ as the principal :medium of 
parformani;e. 

b. Having l!iPPl'O:dms:tel;y ·six yes.rs or more of_ piGnt> expar--
1(¢.ce (sigmi'icimt £or ell su.bj~cts pool.edJ possibly 
signi.f':tcant for voiQe majors having approximately 
seven or more ir~ars of e:...,:>erlGnce; Mt significant £or 
string, l10odw:tnd1 or brass majors alone). 

e. Having app'.l;"Ox:ima~ely six. years Or' more of £omnal study on 
t~ piano. 

d. The al:>illty to pl~ twnuw and simple accoopanimMtt, a.t 
. sight on the. piano. 

e., Possib~ the ~llty to improvise ~<me- type of piano 
a.c9ompaniment £or simple melodies. 
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,r. 1'he .t>i'ed®ti.nan:tt use o:t.iiste~ for the ·lllOde i:>r quality 

,'of chords . {r.iajor, m:J.nor, etc.) in detendning the . · 
,a.om,raoy :of. hax-moztl.c Tfu3 l'llajorlt-y of 6ub;jects, 
howe'\1$r1 used predomina..11tl;y a meli:Jdio approach; x-ead.i.ng 
· nnd, :t:l$1ien1.ng. ·· to Qne or: .two ports nt a time, . in• 
.deterr:dnlilg t~ acourac;y ot performance. · 

a. 'l.'he' to'llow:t.ng tf~otors ·.eele6ted f'cs-~· study were fo1llld to have no 
signi!:ioant relation to acltlavorrtent· 111 the skill measured ey-
the ~st•··. 

a. Age,. 

b. Se.."t. 

c. fart ~ung :in anselnbl~~, 

d. The ainourtt of s.±ng:tna 1e,werlence. or .fo:t'lria:1, wic., ttucy 
of Yoicce majors. 

o. The Phoice of a ·strinis1· ·brato,· ·or wo~d i0$tt"Wllent ae 
:the pr-.i,nttlpal medium .of. per±'oJt.na:n~ of in$t'rUmental 
; ll!,ajl)f"$ ii I 

£. Thi:3 antount o.f e~:riem:e .or J?orw study' ·by. ine'Jt:rwnent.a:1 
maj9>:-t=! (string,. brass.,: ot woodwind} <m their principal 
:tnatt'Utlent ~, 

g,.. the amo\Uit of :either choral or instrumental directing 
eiperlenoe,• {fvem the. data. ~tvailable). 

h. . The extent tif· anaty:aia o~ 1·E1eogni t:to:n or chord fttilction 
(as cho~s lx:>:lng '1.i: IV., ·V1 ·etc.}, 

Gopclusiona 

From th$ results or the atudy t,he £ollow:tng conclusions wert:1 

renohedt 

l.. A valid and reliable ta~t 11a11 const1·acted 1~o measure the 
abiliey of musicians·. to detect melodic and l'Ultmonio errors 
in tl:w ~t-tormunce ot choral music while inspecting the 
score. 

2.. .Th6 test is uni.qt.ta in m.¢9.sur:ing that. aspect of score. reading 
ability concerned with the atu:-al.--visual disorlmination. of 
tones and lulrmon:Les as'·tl1e:r ... occur .in•tbe cont,~1;, or oot1plete 
musical phrases, mid as th..'!lt abilit-3 functions in the 
practical situation of a choral rehearsal. 
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·3. The t.est points the way toward fulfilling a need on the. under-

graduate .. and g.rad:uate levels .£()r:. a measure of tbe ·practical. 
applle:ation·of·thetraiitlng :related to the ~ore ;-eading 
aspects of llltj:sicianship.,. or tor a· meaml),'"e ot the functional. 
Yalue of the trtd.nitlg 'Widoh is designed to <iontribute to · 
score· reading ?-biJJ.ty. 

4. Aocorcling to. ditferences in levels or·.aohieve~t; .having one 
18f1r Q):> less, or tvro·years: of· theory ti•aining ·.made a Sig~ 
nif'icant difference in achievement in the skill meaSlli"ed 
by the test• Thus, th<l courses in theory offered ill· :tM 
first two years. of' the mti.$io. tx-a:tning program, in their 
cumulative etfe'ct,. are· funetio1'll:ll ii:1 the ai:,plieation or the 
trsin:ing to a pZ-ac:tical llltts:lcal e:Ltuation. Raving more 
than two jl"ea.rs of' theor.r training did not :result ill a sig• 
nificant increase in tl:ie skill measured by the test; ther(¾-
.fore, the· advanced.; ot" upper level courses do not appear to 
be ot practical use with regat'd to this skill. · 

$. A keyboard instrwnent. ia the best background for higher 
a.ohieYement in score reading~ rtc>wever, it :ta necessary to 
have· experleMe or formal study on the keyboa:t-d for a period 
ot approximately r;i:ic natts bsfore score reading as measured 
ey this 'be$t io signi!'icantly' improve~ •. And ability- in 
sight reading ll1$terial at the piano should be d<3velo}i$d at 
ieast to. the Point where ~· and easy a.ccoropam.ments can 
b& pl~.ir score :read:i.ng is to beaigni£:tcant'J:Y' i,mproved. 

6. Reading and. 11.~en .. in. · s to . al.l. x,~s .. simultQl'leous'.q. so as to 
reoognite · tho quill tr (mode) of -oh<;,rds $.nd ha:t'lliODic inter-

. va.1..$ tihould · be the method predoniinant'.Q' used in determining 
the accuracy of their per.formance. Tltl.~ do,tt not imply', 
howev81"1 that i'e~ and hearing one or two pa,rts at 
time sbo,:µ.d not be. useC. to son1.e Gxtent. 

After the ttta:li•nt 0£ the$& conclusions it S8Eim3 approprla.te to 

oi'i'er the :tollovdng obser1at10:n,· drawn £rom. an analysis 1)£ the data arx1. 

results of the stUL\Y. Some o.t the results regarding the factors which 

ware found to have .~ sigr~fieant a.ssoo~v.tion 'With tes-t:. achievement we?'a 

contrary to what could be eJ:pected. One wotlld ordinarily e:q)sct in. 

creased e,:pe}:'ience .with the material& of music to be associated 'With 

inoreased achievement in score readirig, but age and tM amount of 

dil'eOting a."q)erience ware found ~. nave no significant relat:1.onsbip with 
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the ability ineasured b;r t.he te.at. Also, uppe1': level .and .graduate stu-

dents, who had more. fortnal. tr~ in mus!(} cout"ses ar.i.d lllt>re experience 

tr.tth music, di4 not acbi~ tignif'icantl;r better score$ tfum. students 

with only t-wo years of. aoa.dem:i.Q tt-aitnng. Some 1e,vt: ilidivic:iuals vr.tth 

c0mpara.ti val$ l:t ttle aoadetrd.¢ ~sic tra.1.ning saol'ed ~s high on the te·st 
as the highest scoring memb~r$ r>f th~ c~iterion group. Tlm inferentte 

may be made th.at, a.s 1'1ith S() llla.!17 Qther attrlbutes ct musiciansbipi abi1-

i ty in the aural.;.;.visual.. dJ.scd.mina:b-iott or tones· ane! ha:rmcmies ii at$sociii.• 

at.eel "r.t.th the natural endoW!nents of the :Lndividu.al an.d that the ability 

:ta developed earlier· in tlwae tnd1.v:Lduals having the greatest e:mount of 

such endowlnenbs. 

Tha·l'esul.ts or the. stud;y lead to the following recommendations 

for music educati011 p:rogralll$ en t~ co11.egEi level: 

1. The fintl:i.ng· of a si.gnll'icant · dif!orehce' .· in the ability 
measured by· •ehe, · test. bemreen nrusici®.FJ hlll.ving $t •. least 
two years<,£ theory training··and tmae having onit.one 
year or l~ss ®ggests that •two years ·of·· theory tx-Mning 
should 'be the mililinum 'r or 111ooic ~tudents ,mo ;ieed to 
acquire some .competenoe•.:tn score· reading, or in actiV• 
ities involving the teading" of. scc:>res. · 

2. For increased eOl!lpatenoe in- reading accu:rately~ con,,parative~ 
simple scores such as ·were u.sed in ther test, ,it is necess,ar, 
to. hltV'e increased exporience·ona keyboard instrument.. · 
Since onJ.y. After·· a P<:Jrlod of years ....... fi'"Qm the data ·.C>f thi~ 
stuccy:1 approodmatel;r six ye4l'~t:ts the e\1mlllati-o-e e££ect 
numlfest' it·sall ixi increased score reading ¢ompetenoe, it 
is adv'isable tho.t all m'\lsic majQr:f should have as much pie.no 
e:;q,eriei1.ce e.s possible if• it is desired that soorG reading 
ability be significant,J.:y improved. 

3. Ability at. the keyboard should be developed. at l.8ast to the 
point vrhere material· such as lzym: tunes and eaS7 accomparu.-
mants can be played at eight. ; . And possibq too ability to 
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whet'~ -accompaniments can be protldad £or s:unple :melodies. 

4. It ·1t :ts· desired tna¾.: aehi~vemerit 1n theory cotrr$es 'be maw i sured· in: terms qf i'unctd.:ona1 skills acquired1 among which 
would, be the a.bilityt~ rojd t.lnd hear.the tonal contentot 
music, the· testing teehnim1:e- utilized in this stuA..- could be el?ipl()yed. · . . . ~:-- ' - . . . . "'J . . 

Oth6J" 1"8Cdnmtendationsi- ·and suggestionif··tor· further research; 

a.rising !rom the stud,r· ere· gff el184 as f ollOWff# 

1. 'l'he proyison ,bf: horms !or· this test; a simi,la:r onEi:;, wtt1d 
ma.lee it more useful. for p:urpoe¢s :or comparison::, bet~en. 
inditld.ttalt;;. grOttpSj and schools •.. 

2. Tbs tlhoril medi'I.Ull w~s· saleoted ·for ·'1se·in this trhudti: l:n.tb by 
it.a nature it was not the clearest medium in which to detect 
deviations in performance :f'tOlll the notation, · The entire 
$tu.dy could' p-rofite.b:J.t be r~peated,. u:s:b1g some other medium, 
such as piallO., organ, ot' some eomld.n~tion: .o:t instruments,, . 
provided that they ·me:t the requirements: 0£ the rationale. of 
:the study. · 

J. The pro<::edures and teclllliqttes employed :u1 this study eould b& 
applied to measu~.tng .tunotidnal skill. :ll) reading and hearlng 
the rhythmic elenu,nts · of -musftI., 

4. A stuey eoutd wall be made. to,· detennine wl1a.t kriowledge or tl-e · 
i'unotional interre:latic;n:,hips or chords is ao:tu~ necessary 
:f.'or musician.a in ot-d.er to :read ,and. hear the score aaeurateJ.:r. 
Such oof'iro:te kricnvledgtt · would be of vilue in determining the 
content. a.·1·;td method c,;t courses :bi harmoey, e,ar--traittln~b e.t1d 
harmori.ic:1 s.naly-sis. ·· 

>• The ability to read. and hear e.c.curately .the melodic interv-als -or single line melodies .in a f'uncti~nal .~ituation 1$ obvi ... 
ouszy important. it-or instance, the. ,teacher or voice o:r 
, in.Struments needs to be able to detect and eo1Teot all 
melodic errors,. :A measure of thig ahilitlt WO'illd ba very-
usei'ul1,. but as. yet none: is available. 

6. An intarisit:;ting and wortl:nvhil~ ffhuey 'MJtild ha to .. a.nalyze the 
effect ~f:context upon·tho !)8:tcept:ton 0£ either or both the 
quality '(major,- miner; etc.} or the function ( tonic,,, domi• 
nant1 etc.) of chords. 

1. The. e£fe¢t of' various tone qualities upon the perception Qf 
/··chord quality cQuld also be inveatigs.tedia For instance, 

\/ the same musical passage, containing introduced errors of 
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perfomance, ooulr;! be performed by:v();tc~s:., strings, wood..;; 

-~'ind:o, _brassen1 .or combinations 0£:these, _and theli'in-
i'luance·upo,n_tlw aeourac,yor~.gr·perception of the 
tonal elements .could be investigated, 

ft is apparent that tile ab:! ii ty to read a lm.la:teal score. accurately 

is dependent not only upontha innate musical potential:ltiee of the in-
. ' 

dividua.l, but alm:, upon a specific kind 0£. tr~ng. 

Courses in music the.ory ~ho'l.lld be specificall.y designed to aid. the 

student in developing a keen aur,al ~ess ot the meaning of musical 

s.vmbols. It is significant tha:~ til(,re ia little :traprovement ill the 

ability to detect error~ in th(S perfot-mance c)f a soQre after the s&cond 
' . . , 

year of ·¢allege training. A1th9ugh there i'~ ti. poasibili ty that the 

lovel.ing off of this ~bil:tty is due to otbel:- c;ause:1., it ia equal~ 

probable that musical tr~g ~!:;er ·the second· year in college does 

little to deV'olop the ,al)llity in question• 

or equal impo:rtanc~ is :bhe relating of the $Yillbollsnt ot a scon3 to-

a spa.ca-frame. The keyboard (~iaw or org.ffi}, unlike. monophonic instru-

ments,, serves as ~- mee..'1B o:t reproaiJ.01...,g several parts or t~oices11 

simultaneously and thus becomes extremly important in aiding too learne:r 
,,' ;· 

to develop the ability to rend ~d hear uru.sic~ concords a¢cttratelzy-. 

It would seem that a well developed fac.d.lit:r at the keyboard not, 

. on;cy- permits the let;U-zw.r to repx'oduce aocurately tl1e sounds $31ribol.i.zed 

in a musicd.L 'score Jmt, o·ter a period of time { appar!:3nt'.13' at least six 

~are), develops an aural and visual awareness or particular combinations 

or configurations 0£ tone. 
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It; to ~. sign:t.ficant that those who ·'\lrel'8 t-he mo~. tsuc .. 

oC!Sstul. subjects in thiJ atuey stated that their p:r-l1n~ check on the 

accuracy With wMQh the vocal ecore wa, s-~ was t:tx-s-h ,to l.tsteh-to the 
' . 

quality- of too chords. Chordal qualit.ies·thus are pe:reeived as entities•. 

and lpng association ·'W.tth a ~yboar4 undoubtedly helps the muaical stu~ 

dent to recognize, vrttb. a higher ie'vei 0£ •. accuracy., the degrae of 
. 
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g f ~- t: JI !l 
J ii ..... ,._s 
i ta ~· Aft ·~·· .. G). 

.J.i ~.· ··" l>I A 
I?.) ·~ ta ... 

f:4. :.:t _t:1 M 

~' -· ... 
:~ ._.... .. 
. ;z 

~,.,,.._ .... 
<2 
0 

-0 
: ........ 
:.....--, 

2 

:t l. i l 1 l 
1 1 1 i 1 :t 
1 1 l l 1 l. 
1 .1. i 1. l ·1 
1 1 1 i 1 ) 

2 3 2 2 2 2 
i 1 i. i i 1 
1111 J. l 
2: 3 3 2 2 2 

3 l j 3 l 
J. J. l l l .I,._ :L 

J. .2 ·2 • .,., •z l. 
1 l 1 .L---2 2 2 2 2 2, '.). 

"" .... ... ,,,. -· -... 
.! J., - i! 

2 
4 
4 
2 
l. 

2 
2 
2 
1 
2 

2 
l 
4 
1 
2 

V 4 7 6 12 y N 0 - 21 2 2 l 2 l 

~= 0~ 
Q~ 

!I 0~ 

1J. <Q 

2 
2 
2 
2 
j 

3 :i 
1+ ; 
3 
4 
3 
.3 
,3' ... :, 

4 N ~. 
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DATA FOR. ~IOIANS llf SCHOOL B 

l l ... Ii I, l ti~ .. ~. if ff'7 ir-11· 81· s ~.·. I 1· JI I· I· G,· ... ,. i.. }. ~.·.!·· o . . 4'>~. Ptl .p !t'l' 'rl . . . . ;Q ,:; --- • +> o 
·t,, tn· . • ' ,... · ·o, · · At' . · ..... O·· · H . . f,;f. k 1· . Ol .. •o .·w · o . . ·. ,.·· ·· · 1::f · · · ·. o ·.· . .,.. .. .. · ·.· ·· • .· 
tj ·.~ .. , -~ Cl) g , .. ; ~• '.'.'•: · ·•· •J.I• ·••• ..,. , ., P. I· . · ·, .· l ~: , ·. 1. ,g G> · .· & Ql ·-a C)- fl) .10, a.I J!. .·· · . . _ti) .;;:t' •(I} .::J fit, ·· . . . · · . . ,8 .~ ~:. , 1 !I .ta 0-·.. pc Jl(k.. .~ ·" ·-·~ ).H .i -~ .l:i A•· .. r?; A. ·= .a : ._ 1. o.. lo, 
l. 
2· 
3-
h 
f 

·6 
1 
8 
9 

10 

47: K ... 20 
h6 'S' ·311 
22 Jl 18 
3.3 F 18· 
11 ]' +9· 

i4 Ji 24 
2h Ji 18 
.29' 'F 18 
30 i" 18 
20 F 19 

3 
1 
l 
l 
2 

1 
1 
·1 
1 
l 

B w 
.s j> 
& ll 
s V 
A :s· 
•.f . s 
! V 
A ., 
~· V 
A p 

7 lQ· 1 ,~- N lf G 
9·999yy ....... 
1 ·10 ,_..... ....,... _.. ......, (l 
1 ·5 S 5 y· Y O· 
1 1· ·1 11 Y t O 

~· 15· _._ .,..... N Y 0, 
2,11yy.,_. 

13 13 l3 ·13 Y Y ·-
1 7 3 lO Y Y O 
3 ll 3 ! Y l 

0 1 i .1 1 
-- ........ -. ·.2 -2 

0. --- .~. 2 l 
.................. , 2 l 
0 22·2, ...... 

0: ·~ ;.... J 4 
..... -~ - 2 l 
....... .-, .. l 2. 

0 -~ -·· 2 -...... 
........ ~- ~: ---- -2 

3 
3 
4 
3 
·3 

3 ·3 
2 ,. 
:r 

ti,· 
H -4· 



TABLE 51 (continued) 

.. , Ac.hie~· 
. ·•··· ··.. . 'i: • <• ment I • ; .m ;. ! .. •·. . a . -a ·.,.. ... ·· . . ·.'d. .. · . • tti A.· ,a lL ·~· _ ro ,~ · ·(10. .8 c.o. 8 

i ··i:···.··t: i i! .. , I .,,.·.·•· ir 1 i ii I~ ... i it .~.1 .. 
o Cl.l t P-f "T-1 i ·~ Jj · .;r!. fil ·/;! 1:!. · ff;p tf "fl k >.. S ':>· fr.r 
.~ 4) .. ·. 0 f 21 ~Q • • •. • • . . . . 6 •• C, *. 0 E-i f,f .· ·. - •• rc:;1 
,9 W (I> C!l~· ,.,.f' fO .•OJ 0.· · Ill .~ ·. . . ·lti·•$1! W. f! f k -i i · t 
..., .., .t} .·t:D .., . o o k k. .·· k r.-f • J;i ;} · -rt ffl ·CIJ .l:f J.i r.,« 

k • ~o ~· f MA ~o lo 
ll 27 -u Ill 1 .B S 6 · 6 l 2: ! N - - - -- 2 i 2 
12 2l. M 19 2: D P . 6 .8 ll 8 X Y O • :2 .3 2 .- 3 
13 .22 F l8 1 A .. :p 10 10 lO 10' Y - 0 - .;.... 2 2 k 
14 26 F 19 2 A V !>- . ·6· 3 4 r o -- Z l 2 l. 4 l.> 40 F 19 2: S V 3J ·1.o 2 2 Y l' - __,. ··2 . 2 2 2 3 

16 36 F 19 1 A W 6 6 1 12 ?' l' > 6 . ..;... ....,. 1. 1 2 
1.7 -23. 14 19 l T B 4 4 a 2: N Y ......, - - - 2 2 2 
J.8 5.3 lf 20 2 T B 6 11 4 h Y -y -- 'Z 2 2 2 l 3 
19 20 M 19 1 T V 3 5 l l Y Y l - ·- _ _. l 3 
ao 1.6 F 18 1 s V 3 4 1½,...... Y N - -- ....- - 2 1 3 
21 28 1t 19 1 T V 10 10 ½-- N N ........ - •-. -- 3 l 3 
22l8F201 SP 4--4-Y- -- - . ...., .... 3 2 2 
23 29 U 21. 3 B B 10 12 6 12: Y Y 1 1 l l -- 2 3 
24 24 F 18 1 A P 10101010 Y ti O - - -1. l 3 
2S 51 F 19 3 A P 6 -- 8 ..... Y Y - - ---1. l 3 

N, 
t,,J·· 
o;a. 



!::--g g 

iw). 

•:·:. ·.-.·.·•.i·~···y 

~,t; 
.: ~-i'o-<n· . . 

.. ~. :,: . .+} . . 0 (It ·M Gl Q>~. ;Q.. fl) p Cl1 
<ll h G:1- t'4. • 

·l'i)' ,o;q etr;> 

26 29 l( 1.8 2 
27 52 It 20- 2 
28 94 F 20 3 
29 36' F 1.8 1 
30 g2 F 24 3 

31 21 ll 31 3 
32 hl. M 19 2 
33 lt5 F 19 3 
34 54 F .19 2 
J5 S7 F 20 3 

36 47 F 20 ) 
31 32 F 18 1 
38 13 F 19 l. t9 25. Y 18 1 

0 31 F 19 2 

~•.· 5i {continued): 

:: :. · . . ,:·.:• , ;-t. 
1t 'ill . 
,. 1tk 

Achieve-· . 
. ment···· 

"d .s f»j ,! .. m ! .. lti .. 
'14.-t,. .. • . ... . .. .(',,. 

1.· i. 11· .. ··•.· ... ···.· r.· ... ·.··.·.: 1 .... ;: i.·.·: ·;c•a .. ·.•. 1. ·.•· .. ~.1 ... ·.· ·g ~i· .. · ...... •· .. • ~· ·.•· ~. .~··• f:-
·-,,;t · · · · Ol' to: ctl' f1l" · fi .. 
i ~a A"A I 

:~ ... f4 .• I. J r..· ~· ,5 .8 ;f m-.;t: 
C,·...,. •. a+>.· 

0 •' o. ir! J!~· 

.a· 
J .11 .., I f, 

. .p, 
~.·· ... , 
·•·· ' t!- til 
O'f'f 'Oi-l .(i)' . 

.. J-t · .. ft.c· . J;l;.J,9 

B a 
A 
A 
A 

B 
B 
A 
A 
s 
s 

----s 
B 
s 

HA .li•fi:r 

P· .1 $ l' 5 Y Y •~-
F l½ 6 1½ 6 N Y. 0 
V 2 ·6 10. -- Y Y _.. 
P 12121212 Y Yo: 
p ,.- i:....... y y --"(-. . 

V 2 3 2 
B 2 6 l. 
p- 13 ~· 13 
P 121112 
P 13 13 13 
p .1,4. 
p ....... 
p .3 
.B l.O 
p 6 

14 14 
.,..... -~-

h 3 
10 i:1 ar· 
6 6 

- y l y 
:-..... l' 
Jj y 
13 y 

14 y 

y 0 
y ----
l' --y 0 
y 0 

y 0 - y ]: ..... 
:.~ h 

1,J. 2 
6 

Y-y N 
y y 

-~ 
0 

......... 22--2 
•~·2'221 
..... ........ 1 l. 
........ -· ··1 l 
........ 1 2 1 1 

...,.:,..... ,__. l 
..;;..., 2 ~- 2 2 

__ ..., ....... -~:-_ ~: ·1 
~·1112 
................. i a 

0 - - l 2 ................ ......,. 2 
-.. ....... ....,... 2 4 
-~ -~ ~. ·2.. -~ 
- 2 2 ·--

• t)D' ..... o•B o:-r1 J!·~ ~1 
Ofailt· 

iii 
If~ 

2 
3 
1 
3 
) 

3 
2. 
3 
) 
1 

l 
2 
4 ....... 
3 

t:3' 
.'O 



·~· 
. :.:· .~ o· 

0 t;.") 
C) 

•I") .-f!t 
.0. (I) 

Ji ). l!· 

. f'./-~ :i_ 
"'·· .; ·~ .. ~. o:· ·w: ·bll·· 

. 011} 

.. ~·.· ,.,. il .~·· 
tt). ·<" E,ii o . 

41 J.8 Lt .19 1 
42 19 lt >18 1 
43 3h: Ji' 19 l 
44 h9• F 20: 3 
4511la181 

46- 2$ 
47" 12 
48 16 
49 ho 
So ho. 

~l 20 
52 4~ 

F 
u: 
F 
M 
F 
,,. 
F 

19 1 
20 3 
19, I-
23 1 
19 1 

20 1 
18. l. 

TABLE·.·?1:(~oricludod) 

A.chi~ 

Jtf ··.~·· .Iba .• s: .. · 
i ~1 ·i 

~1·•tiG I 
!./.•.it.-•.· .. :~i1.·• .··.,~.~. /i ·i·····. 

1.: , ... !.· .. :.•· .. ··••.·•·).=:'' a~~. !~ h • 

".~ ., .. · . ·. 
8 ... : . i' .. o.· ·. •• .· ·., .. 
0 .. · 0 : 
p. ... ft+.:.~ 

<-;~ • tif ·· e 911 ,g ·i::;_ /;f .tf 
1 ... ce:0 ,:.· .· .·0·•. ·•':·:·.. ..1 .... · bii· .:. iS•.·.·B·(l)·.· J~ ~. .·~.· .. J.t. ··~.· • , f.t ·. · -f.t • .. . . · . .fit. ~. S. 
1-:..l . 13. . . : ....... ..,., • . . ·. !."i'!- ,..,.., !:"I 
Y'! -~ ,: __ . --~· - .. - .. -~-- . .. . ~-

T 
J... 
s 
A 
T-

A 
B 
s 
V 
A 

V 4 4 2 . ...;,,.c 

p .,.;_,. ;{: - s 
B J 9 1 1 
w 1 9 1 3 
B 2 4 l. 5 
p 
'.B 
V 
p 
f 

5 8 $ 8 
9 .9 ·1 1 
l. 5 - 2 

lO ·...,. 10 -• 
5 10 5 1.0 

:!" y ...., 
r··y ...;.;; 
N 1i 0-
l! .N ~. 
y y ·-

~- ·~ -2 
------· ....... ~- ·2--·· 

- --· ·-• l. 0 - - 2 
......... ,,.. _,.._ - .2· 

y ·y 
0 --·--

-~- : ........ 2 
l }1 JJ 0 

y H ,....,. 
y y 
y y 

...... 
0 

0 1 2 
.' - - )> 
';~ .·.~--~ 2 
.._. ~--~- .-1 

,t, 

. 2 .,P, 
1l) =·· ·, ·(i) 
•.P·· a .. en 

.g;j 

~t . 
l 
2-
h 
2· 
1 

1 
1 
1 
2 
l 

J\ 
A 

p 
p 

l~ 15' 15 15" 
12 12 12 12 

Y YO-··--- 2 2 
Y t o h ...... - 1 ·""""·· 

.. 
~d 
0 l::j 
O"l"f 
(lhP 

P:, 0 
·t,.•, .fj 
0~ 
•ref 

-i. -.·~·· ·.Q 
.u 

j 
l ·-3 
2 

3 
3 
-3 

. .; 
2 

1 
3 

.·l\l· 
I\) 
0 



r.AatE 52 

DATA .. FOR MUSICIANS· IN SCHOOL C . '.-.. ,. ···- ··:;_:_:_.:-...... . 

··.····i .Ul\,~f,i ... - --~ ,~c~: 
•• ;e., • ,•• men.t, • :i i" 8. -· --~-~-

·-a~-- -2~ 
~ff' i-g 

-«cl t/i :i;:t 
-,,. B -g_ ;I: 

·e 
... O· '°C. ··U 

·•-i ~i 
t ~•I a i- I~ . i:l,-; ~i ~· ~·· .·~ ·~·· ti: l 

,tr .t J~ -11 a !· . Jf> j{ :e, -t -~ ·g -
V.L ... ...,_ e-t o J> ~-Ii ·i,,,;t M _ .. ,.... ·?.i -~- -~ 

-o .-g- .t=i -i-> •' !! . .: .U. -s~- .sl 'ttl·' e-t 

l :33 F -20 j 
.. 2 .S7 .M 22 3 
·3 24 11 21 l 
4 l4 P- 21 3 
5 30 l! 26 3 
6 S8 Jl ,2Q .3 
·7 93 F ·2J. :3 
8 23 1l -21 :) 
·9 l.02 ?:I 19 3 

.10 •24 r -2> .:3 

A 
:T· 
B 
A 
T 

B 
s ,... 
13 
s 

• 1 1 ~' 2 t y 0 
V •111- l. 'l :Y Y Cl 
P 7· 7 7. 7 Y. t i 
-'1'- ~2½ 5 ·2t 5· H 'Y O-
S 10 ;LC>: -2• 2 Y :tl 0 

:() 
0 
w 
p. 
VI 

1 115-.. 15 t ·t 2 
6 6 10 10 Y t Cl' 
6 l3 i - i Y Y · .__, 
6 12 6 12' -y y· -..,_ 
6 12 1- 7 Y -·• ) 

o: 
-~ 
-.~;-

:o 
-o 

-~-
:t 

·---· 0 

•• - i~t· ~i-
', . ,, ' .Jt 

'.~ ·._.·- ••i•·-.:. o_f 
tf ~- --e ·-.· ·-a· -.- ' .,.,, . I: .:E-4· -.. ·. •. ·. ' i ' ', .: JI ,~- . @. 

% • 
2 2 
2 2 

-t 3 
2 2 . -~ 

2 1 
2 2 
1 r 
1 1 

l. 
1. 
2-
_1 
1 

2 
2 
2 
2 
l 

.j· 
2 
2 
3 
3 

2: 
4 
2 
l 
3 

t\> 



TABLE 5~ (conc1uded) 

Achie~ 
• , r4· .· .ment , ~:1·· -~ ~· . M ·•. a! . -···' '~ . ··. . ·•~· Jf • .. -~ d 

·•I-_ - -_ -·•'--•- i --~ - i __ i_·_-•-_- -~--_._ - - .. _- .-.. __ .. - . - - -_- &_- - -_·1 - 1· .. _ .. __ ..... __ .a_. --,-_ - g .!:I . . .· -~'t1. . .·· ..... (>. . i::1ra. &i . .i.> $.P I ·. . :s .· .· . :I .~ ·1 · § Ul ,;· -~ . . . .· _·.· i· ~. o, 
·~ ,Jl • ... ~- b -'3-t_ .. '! bLi , ..$. $.. •>M_-_._· . -·"C"I_ ·_. 6 Jl_ ._E i __ J b,. _·. · •·. • e !_ _ 

0 Ql 1>..S_ . ¥:f ·i . f.O &! -~ ~- j1? ~- O.P_· .. _-_f-i.-.P· tr_. .$,c ~-0_· ' .. 0 ·f.i .t51J · 0 • .·. · 0 tl · .• 0 · · .,e.t · · .. •--0 
•:e_ _ i_. W 0 -1_ , .. ! .a_-.··_. m_•_ _cl ,_J _: tf __ · k. ·· ,. __ · .. _._.;·<I).•·· j k f_-~- g~ 
::,· . <I) it) t\O .Q. it! 0 k O .Sot k -:k .f.c d _Q. 1-f •rl k .M af :J.f. fH Cf ,... w, '£-,t tr.I < 1H O > P,.'H J),t. -~•·· _.'?'i •1>-1•. .t!t MQ ~--Pi tz:: ·l';tl· A-I .d ·<of 0 

i1 76 F 20 .:l A P 17 .. .,;,... 11 ....., Y 1 ..... -- 2 2 1 3 
12. 91 F 20 3 .S V . 2 6 1$ 15 Y Y 0: - 1 1 2 !i 
13. 41 F 22 3 ·s- P 12 12 12 12 Y Y ..., - 1 2 2 .l 
14 40 l! 20 3 S P 1h .- Jl~ ~- Y Y 0 · . ..,,.,. 1 2 2 3 
l5 , 36 M 2l. 3 T V 1 ·1$ . 2' . 4 JI Y O - 2 2 1 3 

16 38 F 20 3 ,A P 8 8 8 . 8 t y· - .... 2 2 l. 3 
1.7 78 ·.F ,-·.20: J A V ) 8 5 JJ, Y Y O ·-· 2 l 1. .3 
1853 F 21 3 S V 4 111 Y Y .. -. l l 1 3 
19 34 F: 2l 3 S.. V 7 8 2 - . N :U O ·-·· 2 2 4 1 
20 12 Y 24 3 B B 6 Jl.. 2 2 ii ff O O -2 2 l 3 

21. J8 M 22 3 B B 4 4>-- "- ?l N -.. 1 Z 3- 1 4 
22 :31 1f 22 3 - B l 2 _, 0 W Y O l 2 . 2 4 4 
23 37 M 29. 3 B B 14 J.4 2 2 M N' 0 i 2 2 2. 2 
24. 46 F 20 )· S P 13 13 l3 13- t Y O ...... l. l. a 1 
25 97 F 19 3 A 1" 9 17 9 17 Y Y -· ._, 2 1 2 3 

t\) 
I\:). 
1\), 



-Q)'·. 
·J:,·. 
0 ..p u 

0 
.. Q' 

·-r-) . . .g. el tj. 
tr.) E-t co 

i 33 JI 
2 l.8 F 
3 14 F 

i 
l::· ·~ 
.~

,f.i 
0 . bl>. 

it .§1 < IHO 

19 2 
18 l 
19 l 

4. 30 F 18. l 
S 16 F 20 2 

6 13 F J1l 1 
1 .32 F 19 l 
8 25 F l.7 l. 
9 32_ F 20 l 

'l.O 28 F 19 2 

. TA~ 53' 

DATA !'OR ~IODUIS TI1 SCHOOL D 

Achieve-· . .~•. .. 

t .. . .· ... ~,: i f3 ,.:i ·.~.s! .ment <o ,d 81 ": ·~. I .. . ·.· j Ii . ! 
l J. :.~·. J J. · .. •· .•~.B. I ~.I·.• ;·m. ·•· : .. fs ....... J.. ·.Jf t '·· .. •• =.:.1 .. ' i .a r: ·• ..• · • • ·t- i · E • · 1; J1!1· 
~. tt~ •... 11 .iS . . g tl s~ Jt~. ~: ! iEtg 
A 
s 
A 
A ...... 
s -s 
A 
A 

S ll 
V .:l 
B 3 
o 4 
P 10 

ll,-. 1 
.6.. 1 
3 10 

. 4: 1 
10 10 

:t Y N 0 
l. y N _. 

10 Y Y _... 
1 y· y ..... 

10 Y Y -· 
p 
p 

9 ·~ '9 -- :t ......... -
V 
p 
p 

9 9 9 9 
l 4 l. J. 

16 16 16 16. 
8 8 8 8 

y y -· N N i 
y y ...... 
y y ....,., 

·-~---· 

--· -· ...... 
----
~-; -· ......... ,....,. -

2 
2 
1 
.2 
1 

2 
2 
2 
3 
2 

l· l. 
2 l. 
l l 
2 l 
2 1 

2 1 
l l 
2 1 
1 l 
2 .1 

• fi 
$~. ~"6 
t! 
··i r;do 

2: 
2 
2 
J. 
2 

) 
1 
4 
l 
3 

f\) 
(\) w 



.··~ tr 
.+) 0 
CJ Cl) 
ttl" . or-,· ··;f> .g. fl) 
... 4>. 

Cl)· s.. ·~. I 
(I) < 

n 25 F 19'·· 
12 24 F 18 
l3 16 F 18 
14 24 F 20 
1$ l5 F ...... 

l.6 72 F J.8 
17' 6 F 19 
18 2s !' 19 
l9 28 F l9 
20 26 F 18 

2l 38 J! 19 
22 53 F 19 
23 ~9 F rr 
24 29· F 19 
25 26 F 19 

TABLE53 (continued} 

~· 

.j ~.·· . 
~· 2 
·~. 

1s ~. m :11> •H p.. . .· 
fl.;. 't1: . .. 

i.·.···.···i~ .. :. , .. ·..•. i.·.J:t····•. 
J,.~ ti) C) 0 .· ·., . . . . . 00). 0 i~ ~· . ·.·· .... n.:.· .m 

2 
l 
l 
2 
1 
2 
l , 

·---1. 
i 

2 

0 _1-{ .:M P-4.f+.{.· ·JI-I··· ::,-1•·• . 
s p 
S V 
A 
A p 

A 1 ,s p 
S V ··~ p 
s s 

s 

1 7 
8 --) 5 
8 8 
5 --
8 a 
1 1 
1 2 
9 9 
9 9 

8 8 

I j _ H . Achieve--
~. cr.J'. • .. ment ·I it - · ·~ .p • ; . . .. ..8 '·, ·. ·. . : . ell 

tf.l . c,,. i .. I' i H i .a CJ>· ""'. I s: al J i •i tt ;r! . ,t· •. 

0 t, d .. a ·. · ··E-f ! ...t •' • .~ I ·z ·1 ti)': ti):· (l) . m··· . ·. a> .. 
t?:l i:t Ii!·· -~ .;.t. . &f:t. '. t: 1--l >¾A · · Q .b:1· M .1. et 

1 1' 'I :Y ..,._ 
8--YY-
4 ..- N 'I O 
8 8 Y Y .,. 
!,.·....;:... y y --

:~ ....... " 
: ........ 
,....,_ 

2 2 
3 2 

3 
1 2 
2 3 

1 
4 
l. 
l 
4 

80 Y ..... ,....-. 
ll.N-....,.., 
3 3 Y Y --
9 9 Y N Cf 
4 - y y -

8 8 y :r 
_, 

....... 
,........ ·--0 

0 

l 1 
2 
2 
1 I 
1 1 

2 
1 
2 
i 
1 

2 2 2 
2 

s 
A 
s 
s 
8 

V 2 6 - ·- y y -· ....... 1 l 2 
l. p 12 12 12 lZ 
2 YI ll ll s---
2 g: 2 2 J ll 

y y 
y y 
y y 

-·-· 0 

_, 
-~-

0 

2 J. 2 
2 2 1 
2 2 1 

.. 

~s:f-06 Ji 
~8 
0~ ·~ la 
3 
3 

' 2 
z 
2 
.3 
2 
4 -
l 
2 
4 
3 
2 

f\) 
N 
+:""" 



il 
"t';t· -~ I: :.! 

TABLE:· 5J (~onoluded} 

.i t!J l' !'i'·· I :i: . __ · -i-1. · ::. -~; .;!:' ·:·. 
tH-~ .f ral· _.·, . :t :Jl §:. i 
·-1··::a :: !TJf'· --~ ,~-: -:~/ -~-

H. --~ ~' B1. ~- •• 
t8 .:f· : . ~' ,. :Ii~ it ~- i4: .et· 

.c--1·. .t,;. 

. 
·u, 

tr i 
&!; I 

'1·~ ·_-~· .. ; . 

1 Jl,W· o·i ,, 
:k •::I: 
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This is a test of your ability to correlate the tones 
and. harmonies of choral music, as heard in performance, with 
their notation in the score. This ability is commonly e~er-
cised during a rehearsal situation 1n el1m1nat1ng errors and 
socur1ng the correct performance of the notes and chords. 

Each musical passage consists of a phrase or more select-
ed from readily available choral music, such as might be used 
by the average choral group. There !!2 errors 1n the print-
ed scores. 

You will hear these passages performed, in a piano med-
ium, by means of a recording. In the performance or each ex-
cerpt one or more errors may be introduced, such as mi~ht be 
caused by inaccurate sight re~dars. After the number of the 
exoerpt 1s announced, there will be an interval of approxi-
mately f1ve seconds 1n wh1ch to study the score, after which 
the performance of the paaeaga will be heard. As 1t 1a per-
formed you are to listen for errors (harmonies or tones which 
do not agree with their notation 1n the score) and check each 
such error 1n the blank pla~ed above each chord or note. 

After an interval or approximately three aeconds, the 
excerpt will be performed again, exactly like the first t1me. 
During this hearing you are to circle the head of the exact 
note or notes which have not been performed correctly. Thie 
second performance of the passage will be followed by an in-
terval of approximately f1ve seconds before the number of 
the next passage 1a announced. 

In some instances, more than one error may occur in a 
chord. In such cases, after checking the blank, circle all 
the notes which have bean performed incorrectly. 

In the case or a chord performed incorrectly in which 
the speo1f1c note in error 1a bald 1nto the following chord 
or chords, making them also incorrect, only the first wrong-
ly performed chord and note need be checked and circled. 

It is an error on your part to check chords or circle 
notes which are performed correctly. 

Thie test 1s concerned only w1th the detection of d1s-
cr-epano1ee between the notation and the performance o~ notes 
and chords. Tha following a.re not to be considered as errors: 

Tempo. rhythm, or phrasing. 
Small discrepancies 1n pitch. less than a half step. 
Indistinct tones due to balance, blend, or recording defects. 



Cl C'I 

234 

All the 

J. J 
"111),,.tJ d1,lt 1:iv-~,,::-: 

J. d--.l 

I 

'""t h11(.i,,- .. t! ,.,.J! f,o1·,L. ~~c. s~.-.,,.; .. ., .-,.,\ de1/',,\":o-·tl-,. f;,.,.,,.r ,,.,,m '"'"'·' ,.,.."1,. t" t.r \.Ua, 

#- .. ... • --:. • .,. 

.. 
111.1 milk ·dOt.1\ ,:. ll'°U4·"! .1'\! f,,-.-t.i-;t\ ~ve. l<.ce. ... 

#I,. 

N:')0 d;d. Jle .l.,l-J.le. '1i1i -,!le. do~ 

~~QJ.]lJ g ,a re :!=JI r tJ 



a 0 
I :l 

, p 0 0 00 D 0 
I . 23S 

n 

(t,l r\'r ,~ 
I .. 

C. J I : ! , r iF f No.6 l'k-i1 1! s.oub h.a\ti sl~ C..h. 

J J. .J. l i-r-i he\ 
. --' - I~ r 

00000 f'.J 

If 

- I 2. er a t:l Cl a CJ Cl n g 
-4: I 

No.<J /:a~l l ran t•\ll ta w-l l"-3 i'cl n:a. 
J i. -

\;,) 

I 
r.JorJcJ 



CJ O CJ tl CJLJ 

I 2 3 ..£1 5 
Cl D DO 0 

1\1 - le - I u , :1 

.J. l l 

I 
CIOT:10000 

I 
C.lClLJ Q , . 

I 
CC ::i u 0 Q 1:-J O CJ O CJ Cl r:-.1 

I 
eo -ne. 

1 J. 

I 
0 0 0 CJ Cl 1:l Ct CJ 1-:1 0 0 CJ i] Cl Cl 1 .. J 

I':"\ 

236 

Cl C1 1J CJ 

JI 



.. 

;.J_\ 
~: r 

tJ 

1'C.ans.t 

No.17 
c) "(.a1·1'S.r 

J; 
-~ ') .,-,-

tJ O tJ 

·H,ou ft~ 

J J r 
tnt,., tt1t.A 

1. i,J 
.._ 

!J_: ;, 

-

I: 

I 

2. 

VO.( " 

JJ 
vc.f~ 

btl 

3 
Cl 

ia',d __ h1... 

J ,,~J J 
s.Z!."'irr'" - "'"· {~-i 1 

E 
"Tc.II it ,·nc.. 

I 2 
00 D D 0 D O 0 CJ 

o o r.J6 r:1tl u ct 

2.11 



I 
tj 0 

Na.2\ Wbo, 

~23 

I 

. ' , 

cJ 

I 

' 

' o. 

cJ 

f! 

r.'\ 

I 

r r r------t 
e.e.th •I& - he.m --

I 
0 -I . 

-
1• ' 

- u.m de. de. 0 

I 

- ... - vr i~ - \M'l'I 
0 

;l; .i J. -
I 



2. 3 
DO O O C3 0 0 t.1 C1 Cl O Cl O ,: 239 

No21 

C:oh - for- t~ - WH • i,i 

I 2 3 

"I~ D a . . 
J ,. 

de. de. 0 >It. - t'O , 
I 

No.25 
t:J 1• .. - ~Je-cl& d<1. o \{~ 

~J_ J. . .J. -- I .. 
' 

I 
D Ot:l 

6 DODO CJ 

No.27 



~o.29 

No.JO , 

' 

No.31 

I 
OOOOL!CJ 

I 
Je. - ho • vAh's :.i>t,q how sm'i 

~on - qui 0 

J. 

I 2. 
0 D D D 

3 
0 

1' ' 

cJ 

J 

-,~., - . .. . . 
' 

wh~ n4Uc,ht fo n.e_ but w,--.,\41 

I 

- w. - : - . - . 
Wh'-1 n"uqht to rne. but W,•4Th 

.J_ J. ;. 1 
.. I 

0 

l J. - -- I -. . . . 
I I I 

I 
0 

in 

Q 

0 

~nolfl 

I 

WW t 
;. -

u nu1n 

DODD D 

.si 



No.32 

No..3.3 

... d ~ft. 

cl 

I ,1 'ft 

C 

tio.31 
..,,tt 

' 

No.35 

u [.J 

... 

I 
ODO 

H," --- tt, .. ___ _ 

.J. 

I 2. 
DO 0000 

r t.J 
Mai" ff,4 im •cte- c.hc.r - '"" i bl -· 

0 ODO 
. . . . - . . - . 

• 
A1, Lo 

"" L.:> --. - . 
Ah Lo 

- -- OJ - -. -. " -r c;.- tc:.11 us h0¥I, wt,'! Ult"'- It' hue. To tt,\, 

3 
0.0 0 

I DO -- ":'"I 
--

I 

--P•--•-•-w-• ~• 
r."\ 

rr-
·---·----· 

' • I 

-,._ 
- -

sta- bit. 
I 

lane. .. J du.or. 

I 
00000 0 D 00000 0 OD 

1 

I 



No . .37 

No.38 

• 
No.3'1 

• 

0 D Ci 
I 

Cl 0 
2. 
D ..... 0 Cl 

r.-. 

.Q. 

I 2. 3 4 ,5 1?__ 

11w. -Sob of 

I ob a o 6 o o 

.Jr~ 

I 

. 
f I 

f'l':I - i;,'I fue. n'1qht to 

-

-, 

2. 
DO.DOU 

Be.th -le. - he.n, Lo __ _ 

"T' 'I 

I 

Lo __ _ 

..-:"I 



,,., - • b1 Ii - -..m 

No.-40 
e.t .,, vi • si - bi - Ii .. '-In l 

I 2 & 8 8 6 7, 
0 D tr 00 .,,1 J, I • I 

rJ ' I - -- -, I I I r I 

- s.ic. > whet, $Ol-t VOi • c;.<S die.; '" -bl"~~ in tile n1cn1 - o • "'t, 
l .a. . . ..: 
c.J 

.,, - - r- .. • ti 

~Al t\u. - ~(..> whc.n 1/0i - i:he., ~i ·br4'u in tM,. 1nun - o - r1.1J 
Mi. .ah.- h...· • g. .. * .. - J_ I I ..• -. :f 

Mu. - sic., wbe.11 &oft -10'1 - J;e., V, - brat~ '1n the. man, - o - t'!, 

' . I I 

D D 
3 

D o 

I 2. 3 .1..005 D U 



Cf O CJ 

No:44 

No.15 

ODD 

':foul __ _ 

ac..t, h« nor ... 
one. jus.t c)C.t _____ _ 

I .2 
CICJ DO tJ D 000 CJ On 

Hot·---

-4 
0 Cl 

CJ 

he_ __ _ 

hurt 111 heart. 

rt, 



2 21c ,., ..... ' 

I 2 D 00001-J D O 

tJ thAt I 

00 D 0 6 CJ 81::1 D 01:iO D ODDO CJ (JC.: 

DODD 
_L 2 ;, 4 0 DD OD oou.u.o or.1 D 

'-,;; 

lk.1·e. thro' carth\wdt fidi - dor - irtq, 



[, l-.. ·J··· l_·-.. ,'f_-·1· l .. ·_1_ c···.-J I_J··-
J - 0 U L) Cl r:=1 -l D!_.10 D f.1 - r::.tfJ 

I 

l'b.51 

Cl 

I 
D DODO 

2. 3 
ODO DO D 

t ' 
t~, Gcd fa -the.; Son1anii Mo - •~ Gftost, & Thau. rt,i~ 

a a 

No.52 

I 2 3 4 5 

-...;; 

liQl.t - c.e,,e.. M1J dt.ar Jc. - ~.s t'U ltot le.at&.. 
""=" 



...... , 
I 

CJ o CJ a c10 CJ c-, tJ 7 ci c1 

- r 1 ~rrrr, 1 t r.JifI r 
No.53- Ja • ha -v.z,I,, let ...a. 1>ow A· dore Thee, 

Wilt. !&011'$ t fain wouli,I uime llt. ..- f..l"C. lhu. 

ODO 0 00 D CJ Cl 0 0 

0 0 Cl 0 0 0 



No.5'1 

1~] rJ C: CJ CJ[] c:, 
\ 

I 
DOD 

n 6 7 
ODD 

·, ,-, c·-. 
'j. __ i "-'i 1.7 0 [] 

tl O l:Jr.JO 

006 0 0000 000 

-....:;.; . 

IO 
17 17 17 0 0 D CJ O D 

L&.t C.re. - A tol' 



Preliminary Te$t, .Part li Reliability Data;. 

and l:~em .Analysis ~ta. 



l'lease answer tho followin.~ que&tj ons 

1. Age: _ 

2. ~ex (check one): M F 

3 • ~chool level (encircle the. hi"hest pl t ~• !:'~ com c ea J : 

H1r-:h school: grade 9 10 11 12 
Colle~e: year 1 3 4 
Gr9.du~te; ye4r 1 2 3 

:\re you in school now? Yes No 

4 • .Music theory completed (check hip:,heat level only): 

;{ud1menta 
Lip:b school hiirrnony 
College: ~•1rst year h9.rmony anfl e~1.r tr1J ni n~ 
Colle~e: Gecond year h~rmony and ear trqinjn~--

Check each or the followirt~ if comnlAted: 

l"orm and/or a.n=:i.lysia ·-
Counternoint 
Conductin~ _-
Crchestrf3.t1on or instrument~l CJ.rr1nr,:inr:'. 
Choral ~r!·a.n~:l np:-
Corncos:l. tj c-n - --

5. Music~l experience: 

ao you pl~y the pi~no? Yes __ No 
liow m3.ny years of form41 pi:.>.no st.ur1y'i __ 
How M'.3.ny yeq,rs of p19.no plq_yinr.r experience':; 

Vocal experience: 

':.h!it voice p4rt 
Nur1ber of yeri.rs 
i--:umber of ye·:.i.rs 
Number of years 

do you sin~?{encircle one): S \ r B 
form-:-1.l voice study? __ 
sing,;inQ.: experience, 1nclud1np.: choral': 
choral a1rect:l.np; experience? _ 

Instrument~l experience: 

1,ha.t is your principal instrument, lf not p1!3.no or 
vo:l ce'i 

11ow m~ny yea.rs of form~l stuc'ly on this?_ 
.Number of ye~rs playini:i: experlence'! _ 
Number of yeg,ra 1natrument:1l diroct:l.np; experience': 
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INSTRUCTIONS 

This 1s a teat of your ability to correlate the tones 
and harmonies of choral music, as hear~ 1n performance, with 
their notation 1n the score. This ability 1s commonly exer-
cised by the music director during a rehears~l as he seeks 
to eliminate tohal arrora and thus to secure the co1Tect per-
formance of the tones and harmonies as indicated in the scoreo 

Each mus1aal paaaage cona1sts or a phrase or more aelact-
ed f'rom readily available music, auch a.e might be used by the 
average choral group. There!!!'.!! .22 errors 1n the printed 
scores. 

You will hear these passages performed by means or a re-
cording. In the performance or each excerpt one or more errors 
may be introduced. suoh ae might be caused by inaccurate sight 
reading by the singers. After the number of the excerpt is an-
nounced, the pitch of the beginning note or chord will be 
sounded on a pitch pipe, followed by an interval or approxi-
mately ten seconds in which to 1napect the score. The perform-
ance w111 then be' haa·rd. As 1t is performed you are to listen 
for errors (tones or harmonies which do not. agree with their 
printed notat~.on),. and chack ea.ch such error 1n the blank 
placed above ea.ch chord or note .. 

Af'ter an interval or approximately f1ve seconds the ex-
cerpt will be performed again, exactly like the T1rst time. 
With this hearing you are to circle the head of' the _spec1f1o 
note or notes which have not been performed correctly. This 
second performance of the passage will be followed by an in-
terval of approximately five seconds before the number of the 
next- passage is announced. 

In aome instances, more than one note in a chord may be 
performed incorrectly. In such cases, after check1np, the blank 
above the chord, circle all the notes which have been per-
formed 1ncorrectlyo 

In the case of a chord performed incorrectly in which 
the apec1f1o note in error is held into the following chord 
or chords, ma.Iring them also 1noorrect.r only the first wrongly 
performed chord and note need be checked a.nd circled. 

. . ... :i . 

. lt .. 1s an error on your part to check chords or o1role 
notes w~1ch,are performed correctly. 

The roilowing are not to be considered as errors: 
TeinPo, rhyt):inl/ ·or phrasing. _ 
Small.. disorepa.n91es 1n p1 tch, leaa than a half step• _ _ 
Indistinct tones due t,o balance, blend, or recording defects • . : . ·.. ,. ' 



Ned 

5 
Cl DO 

I 2 3 D O O Cl Cl O O 0 OD O O D D D O Cl CJ D 

No.3 

No:4 

No.5 



No.6 

No.10 

Cl 0 
I 06 t 0 Cl 0 a • 

,,._ .- ..... ~-. 
c/ I r r I r r-r r l1t:.i1 1~ s.oub h11\+i .sl~ l' .. 11. 

J. J. J. .r n-1 i1) ..... - . .... 
... - ---1 ·1 r 

II 

D O 000 Cl D 

q a t1 
I 

CID 

I 
CJ [1 LJJ:1Cl 

2s, 



No. 

I 
Ot.J Cl DC:I OOt::J Q --- ,, 

I 2. 3 4 5. 
CJ 

1'1 - \e - tu • 
1 l l 

Cl 
I 

0 G 8,u D Q 

l 
~o -na. p4~t•O\"', pon-,s 

J t 

- ____ =J:..;l-

I 
tJ CJ 

0 - l I"""' Cl ~· _a r: -1 --·1 [-. c· -i,-, 'J 1··· ,-, U U .-1 • LI [] .J I_ . ! . u l l.J i.J I~ . I 1.-. 
"':"\ 

.J 



No16 

I. 2 
t:1 tJO CJ 0 3 

Cl 

. ·--;n-¥4$- l r br=:-~ 

I 
(! .... D 0 D D O CJ --



No.20 

Na.2\ 

CJD D 0 
I 

rJ 

om - ni - -. 
l 

tl DD 
I 

l.Dnl, sta~ be.· f-or& __ 

.=1 r:100 cJ nr7 

DODO I 
0 -J I . 

c.l I .,.. ' o .. - um d~ de. 0 
.. 

. . . . . 
<J - 1te.r i~ - Mffl 0 

i .i J 
-:.- -

' I 

CJ 
r.'\ 

rr 
Tht.e? 

11 C c: :'i 0 



No.26 

No.27 

tJ t5 6 o o 

I 

l l 

......__.,. 

I 

His °'"'" 5 • 

.J. n 

D 

2S'1 



I 2 3 4 5 
t:J DO 

258 
0 D 1700 D D 

r.'\ 

'-,,;, 

liQ\J' • c.e,~e. MtJ dur Je. - s.us I'll "not le.ave.. 

I 2 
0 0 D 0 oqo DODD 0 

• 0 • s, -----------==-.:,-. ·-· 

No.29 San • qui - ne. ru 0 pre. ti 0 ,., • l'nO, 

;.. J. J J. J. J 

I 6 3 
0 D 0 

, I ' . - -
rr '"'" IJ - . r .. . 
J I 

"'"'-\ n4U"ht to n,e. but wrc1lm "'"o"' ? 
I . 

No.JO : . - . - . - --
C wh"I ru:n.10,ht to me buT >N,·.ith ..how? 

1 .J. .J. .l .J. .J J. --.-
' . I I I I 

0 D 060000 6 

No.31 
num 



No32 

No . .33 

No.34 

No.35 

1.\11, 

... 

I ODO ooE.100&00 

·6- f 
Hm --- tt ... •-=--- "------

..L 
l\n, • 

ODO 0 60 

f t...J c.he.r - ,tah l"'h,-. tt.c. im -~ i b.l 

000017 

tJ D D tJ d 



I 
CJ CJ U Cl CJ '··--

Jcxj of tile. "" -

.Q. 

I 2 3 

0006000-6 0 0 D tJ OD 

No.38 

2 
0 0 0 0 CJD 00 

No.39 
I f 

6<t.th - le. • ne.<n 
l 



c 
D 0 

No.42 h>nau~! 

DODD CJOC 

DOD 
I 2 3 

0 DD DO 00000 00 

f.at' And. 

6 D 5 Cl O 0 



1 CJ'CJ CJ C• 1 LJ fJ I 2 i7 CJ Ct ;r--

DO DO C tJ Ol"JO CJL""JOD 

4-VFrtrlf~r 1q ~4'¥1~ r 1r r,1 

00 6 000 {5 ClCIOO 000 

r1 CJ noo8 ~1080 ri 

::;;..,, 

L&.t pr'Ai,e. 1'b th~ C.rt. • A tor 



CJ L:J 263 

No.46 

0 6 6 8 

No.47 .ii\l 

J 

ODO 0 

Not 01~ J"'~t at.t nor f:jocd doth hf_ __ 

• T' ••::, 

Ntiig 
ad, hot 0~ nor ljocd dot+. he. per. 

JL !t 9;1 ~th 

.-· 
Nd one. ;u1at l)C.\' nor d fu 

Cl I 2. 
CILJ O Cl DO 6 0 on DO o 

he _____ pur-e it\ 

Not·--- t, ,n hurt 



,PRE:LiM:mJ\ll! matJ PW ? , , . $00REfr''otrr'.AlNED fOR SPLIT HALVM 
. OF, -~ST, USING A!l.l1:RMA1l's. ~,·FOR USE lN 

. ES~tI?lG TaS'f.. RELIAB!L!ff 
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l2 :tt 36 32 
~3 :55', 39 31 
2? 24 55 so 
h6· 29' S3 47 
20 ·25 
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TABLE·60 

nn:itOES OF DlFF!Outtt ,Am> '.OISCRIMniA'l'IMG POWER 'OF 
. INDIVIDUAL ITEMS f PF.EL!M!NARY . TEST, PAR'r I 

.. ,, 
,'", '."·•'•'. 

''Perci!;nt, Pass~ Items diecr:i.minating at 
Exoerpt !tent Tota! 'Opper :Lower l'ht siven. levels of conf'idence1 

Group Half Halt .01 .os .10 

47.2 5,.!5 
,,' 

l l 38~8 170 
2 l a.3 ll~l 5.5 090 

2. 22.2 )8.8 S~5 395 :it ; 8.3 1.6.6 o.o )05 
4 .33.3 44.4 22.2 234 
$ 21.1 44~4 ll.l 370 X 
l ,., li.l o.o 2L1 
2 13~8 21.:t o.o 403 X 
3 19.4 ;u • .; 5., .31.il X 

4 l i,.o 38~8 11;1 323 X 
2 66.6 as.a 44.4 477 X 

> l 27.7 so.o $.$ 490 X 
2 61.1 88.8 )l.l $74 X 

6 1 .30.$ 44.4 16.6 293 
2 2.1.1 ;a.a l6.6 216 

7 i ,a.a 38.6 J8~8 0 
8 1 66.6 ea.a 44.4 477 X 

;38.8 55~5 22.2 349 
3 13.a 22.2 5.$ 23l. 
4 5.S ll~l ·o.o 21µ. 

9 1 .;o.5 38.8 22.2 18~ 
2 $0.0 61.l :;a.a 220 

10 l 1,.0 88.8 61.1 32.3 X 

ll 1 66.6 88.8 44.4 477 X 
12 1 44.4 72.2 16.6 $53 X 

2 47.2 83.3 11.1 721 x 
3 38.8 72~2 5., 671 X 

4* 56.3 so.o 66.6 l7.3 
5 50.0 a,; • ., 16.6 660 X 

lvalues of phi roqtiired £ot- iteilmto·discriminate at·the .01, .0$, 
and. .10 levels or conf'idence are .429, .32;, and .274 respectiveJ.y. 

4f.Items so marked discriminated negative~. 
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Itani 
,ereenti>as~ ftems discd.minating at 

Excerpt .Totit · U~:r ~er 1bi dven levels or oo'!lfidence· 
Ol'oup Halt H~; :,0.1. .os .10 

:?. ···, .,._.. 

u 1 ~2.1 $.S ~o.o Mo 
14 l 33.3 38.S 2't-.'t 117. 

2 38.8 66.6 ll.~l $.74. X 
1~ i S8~3 72.~ 44.4 284 a j8.8 12.2 s.s 677 X 
i6 l 66~6 77.8 $S.$ 234 

2' u.1 l.6i.6 s.5 112 
3 s.s s.o ·so 0 ·_. . '. 
:4 )•' s.o s.o vo 

11 1 so.s ~o.o 1:1..1 424 X 
2 22.2 38-~3 $.5 39$ X 
3 ,o.o Jo~o so.o .,0. 

18 l 19.4 22.2. 16.6 063 ' ·' 

19 1 ta.a 27~7 16~& 1.32. 
2 u.a 2Z~2 .• $ 231 
3 19.4 38.8 0; 492 :IC 
4. 12.a 94.~ ,o.() 490 :r; 

20 l 44.4 s,.s )J-.) 231 
21 l 44.4 11.1 11.l 67li X 
22 1 41.6 61.1 .22.2 396 

2 2>~0 .38.8 11~:i ;23 x 
3 )OS 33.3 ·21.1 054 
4 33.3 44;4 12.2 2.34 

23 l 6!!.a 66.6 6i.1 063 
24 l 47.2 11.1 16.6 6U .x 

2 2$.0 ·,a.a 11·1 32.3 X ·' ' 

3 $0.0 61~1 ·.;a.a ·22() 
2.$ l. s,.5 Sj.; 27~7 SS3-

2 ll~l 16., s.; ·172 
3 21.1 t,4.4 11~1 )70 
h 21.1 $0.0 $., 490 x 
s 33.3 55-f 11.1 477 X 

6 27.,7 hlh' 11.1 370 
26 l 36.l 61.1 11.1 S2l x 
21 l .30.s so.o il.l 424 X 

2 hl.6 61.1 22.2 396 X 

3 b4.4 $,., 33.3 231 



'.l!ABLE 60 ( continued) 

Percent Passittg lte?ns dieccl.minating at 
Excerpt ·1tem 1otaJ. Upper .i:cnver Phi Biven leveltJ ot confidence 

Group Half tial:t. .01 .0> .10 

28 1 ,s.5 66.6 L4.li ~31 
2 13.8 ~7.o o.o 403 X 
) $8.3 72.2 44.4 284 
4 36.i 44.4 21.1 l.67 s ,a.3 aa.a 21.1 619 X 

29 1 47.2 $1.1 )3.3 .281 
2 :aa.s 61.1 16.6 4,i X ,o l 44-4 61.:1 21.1 332 x 
2* 2,.0 .22~2 21.1 069 
3 so.o >>•' 44.4 110 

)l. l 13.8 16.6 l.l~l 086 
2 44.4 66.6 22.2 li53 ?lt 

32 1 ;o.o 61.l )8.9 220 
2 56.3 86.8 21.1 619 X 
3 2.5.0 3).3 16.6 l8S 

33 l 13.a 16.6 11.1 086' 
2 41.6 72.2 11.1 619 X 
3 61.1 83.3 ~-g 451 X 

34 l 58.j 72.2 Ji 284 X 

35 1 69.4 94.h 44.4 S4l X 
a 2,.0 38.8 :1.1.1 323 % 

3 25.0 so.o o.Q 571 :x: 
4* 21.1 22~2 33~3 123 

36 l 25.0 3.;.; 16.6 l8S 
2 16.6 21.1 ,.5 293 X 

37 .l Ll..6 11.1 ,., 729 :x 
2 ,a.& 72.2 s., 617 X 
3 22.2 38.8 5., 395 x 

38 l. 19.4 33.3 s., 3bl X 
2 $2.7 72.2 33.j 390 X 

3* ]J.8 11.1 16.6, -086 
h 11.1 16.6 ,., 172 

39 i .36.l so.a 22.2 292 
2 33.3 38.8 21."f 117 

40 l. 30.5 61.1 o.o 662 X 
2 27.7 S5.$ 00 624 X • 
3 16.6 33.,3 o.o 44S X 

4 16.6 33.3 o.o h4S :lit 
!, 38.8 38~8 11.1 323 
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1'.!\BIB 60 (cont:t.~4) 

_Percent Pass~ iteu discriminating at 
Excerpt Item Tota! Uppe:tt ·.. . . ·. Phi given levels of contidenee 

Group Half' lia,lt .01 .o> .10 

6 33.3 50~0 16.6 350 
7 2$.0 44.4 s.~ 439 X 
l 22.2 44.0 o.o 531 X 
2 )8.8 61.l 16.6 451 X: 
3 ao.s 100.0 61.1 492 X 
4 h7.2 ::rh5 3$.8 l?O 

4~ l lJ.8 22.2 5-~ 231 
2 11.1 22~2 o.o )52 :a: 

1 16.6 33~S o.or 44$ 
13.8 ~1.1 o.o 403 X , 1,.a 22.t ,s 2.3,l 

6 1i4.4 72,.2 16.6 ,,3 :x: 
l 38.0 61.l J.6.6 4,1 X 
2 33.3 $0.0 16.6 350 X 
3 so.o 83 •. 3' 16.6 660 X. 

4 ,5.s 't/.1 si.:; 453 x 
44 1 47.2 71/1 16.6 6ll :x 

2 41.2 $S., 38.8 170 
3 52~1 8J.J 22.2 611 lt 
4 61.1 ae.a ,3.;.) 574 X 
$ 11.1 22.0 o.o 352 x 
6 11.1 16.6 5~ 172 ..... 
7 66.6 83.3 ,o.o 3SO X 

4$ 1 47.2 rr.1 16~6 6ll X 
2s.o 44.4 5S 439 X 

3 66.6 72.2 61.1 117 
4 38.8 1i4.4 33.3 1l3 
5 44.4 72.2 16.6 553 ,c 
6 19.4 3:;.) s., 341 x 
7 52.1 83.3 ~2.2 611 X 
8 55.5 11.1 33.j h,3 :t 
9 11.1 22.2 'o.o 352 X 

10 19.4 j8.8 o.o 492 X 

11. 22.2 ,a.a $.S 395 X 

12 2~.o so~o o.o $:77 X 

13 s2~1 83.3 22.2 611 X 

46 l 2~.o h4.4 ·5.g 439 X 

2 11"'1 22.2 o.o )51 
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Excerpt 

' ... · ,· .. 

47 1 :33.3 l).3 ')3.3' 0' .. 

t 13.8 22.2 s-.s ·231 
3 16.6 'i?'.,1' s., ·293 X 

48 l 2~7 '$.$ 0 :116 a 6.3 16 6 (t jf6 ::x: . _-

22'.2 w.i:~1, () $31 3 . ':Z: 
4 19.4 )8~8 Q. 492· ;;c 



Prelimlnary'Test,,Pe.rt 2, Reliability Da.taj 
and .Item Analysis Data 



INSTRUCTIONS 271 

Thia is a test of your ability to correlate the tones 
a.nd harmonies of choral mua1c, as heard in performance, with 
their notation in the score. This ability 1a commonly exer-
cised by the music director during a rehearsal as he seeks 
to eliminate tonal errors and thus to secure the correct 
performance or the tones and harmonies aa indicated by the 
score. · 

Each musica.1 paeaa.ge cone1ste or a phrase or more a•; .. 
lected from readily available music, such as might be used 
by the average choral groupo There are no errors in the 
printed scores. - -

You will hear these passages performed by means of a 
recording. In the performance of each excerpt one or more 
errors may be introduced, such as might be ca.used by inac-
curate sight reading by the singers. Followinp, the announce-
ment of the number of the excerpt, there will be an interval 
of approximately five seconds in which to inspect the score. 
The hummed pitch of the starting note or chord will then ·be 
heard. followed shortly by the first performance of the pa.a• 
sage. After another interval of approximately f1ve seconds, 
the starting pitch and the excerpt will be performed a~ain, 
exactly like the first time. After the second performance of 
the passage there will be an interval of approximately five 
seconds before the number or the next passage 1s announced. 

During the performances of each musical excerpt you 
are to listen for errors in performance {tones or harmonies 
which do not agree with their printed notation), and check 
each such error in the blank placed above each chord or 
noteo 

In some instances, more than one note 1n a chord may 
be performed incorrectly. 

In the case of a chord performed incorrectly in which 
the specific note 1n error is sustained into the following 
chord or chords makin~ them also incorrect, only the blank 
above the first'wrongly performed chord needs to be checked. 

The following are not to be considered as errors: 
Tempo, rhythm, or phrasing. 
Small discrepancies 1n pltch, less than a half step. 
lnd1st1nct tones due to balance, blend, or recording defects. 
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PRELIMINARY TF .. 'ST, 'PA!tt 2t scon-ms OBTAll'lED Fon SPLIT 'HALVES 
OF TES'l'f. USING AL'l'Ei'hlATE' lTK'l!S,· FOR USE IN ES'l'rii!t\TING 

TE.STBEL!ABILITY 

Odd '.Ewn 
X y 

16 lh 
16 14 
10 s 
9 4 

14 10 

12 1 
lJ 10 
ll 10 
ll 10 
1 4 
8 4 

10 9 
3 2 

20 15 
19 20 

15 16 
10 , 
16 14 
17 l3 
14 9 

12 10 
12 13 
1 s 
8 10 
9 8 

s s 
3 a 

16 14 .. I J. 

t:X1:1,'32; i:?•262 

275 



Excerpt 

1 

3 
4 

6 
7 

8 
9 

10 

IUD:CCES OF DIFF!OutTY Atm l)ISC:&.nrmA.TIJ)fO POWER OF 
INDIVIDUAL IT~YS r P11btbmrucr TES'.t .·· PAttT 2 .· . . , . 

276 

Pereent·Past! Items disor:l:minating at 
Item Total Upper . ·. ;er Pld given levels of confidence1 

Group Uili Ha:Lt .OJ. .os .IO 

l 68 l.00 )6 686 X 
2 54 64 ·43 2ll 
3 36 36 l6 ·O 
l 71 loo. 4.3 631 Jt 
2 36 64 7, 596 ii£ 
3 18 36 0 469 :x: 
:t 64 ''" $0 .'30.3 
l S7 19 36 43, x 
2 32 $6 29 075 
3 so 64 36 280 
4 so 79 21, 580 X 
5 h6 19 l4 652 :x 
6 76 86 71 183 
l $1 86 29 :>77 X 
2 61 86" :"36· $13 ~· 

3 32 50 14 J86 X 

4 ,o 79 2l 580 X 
s 54 19 29 $02 X 
l 7, 9:a 51 41.6 
l 68 71 64 -075 
2 2l 21 21 0 
3 36 r;1 l4 449 X 

4 68 n 64 075 
l* 46 h3 50 070 
l 64 7l S7 146 
2 36 71 0 71.i.2 X 
3 $1 71 L3 283 
l S4 19 29 5~ X 

.os .. lva1u.es of phi required for items tc> discriminate. at the .01.; 
and .10 lev~ls of con!idonce .ere .487, .• )70, and .310 respectively. 

~s item di.scrimtnated nogativelY. 



27? 
T~ 62. (¢oncluded) 

P~rcant ·. Passing Items discriminating at 
Excerpt 'Item. Total · Upper Lower Phi given· 1evels of confidence 

Group Half Half .OJ. -~ .10 

2 43 64 21 43, 
3 39 64 14 513 X 
h 2, 36 14 ~,4 
5 36 $0 21 )0.3 

11 l 61 19 43· 369 X 
2 46 64 29 351 X 
j 2.9 51 0 631 
4 39 ~- 36 072 

12 l 64 64 64 0 
2 18 29 1 286 
3 71 93 50 476 X 

J3 l 14 ~l 1 202 
2 36 50 '21 JOl 

l4 1. 2$ h3 1 416 
2 64 ·9;; 36 ~96 
t 29 29 29 0 

54 71 36 3$1 X 
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PLEASE Atrnl,EH THE FOLLO~mw QUESTIONS 279 
1. Name 2. Sex: M F 3. Age_ ------
4. Schoo_l level at present (circle ,one); 

College: year 1 2 3 4 
Graduate school: year 1 2 3 
(If not in school now, indicate by a oheck here , and circle the highest 
level which yoµ have completed. How many yearssince you were in school? __ ) 

5 • .Mark with a plus sign{.,) the courses whiohK you have completed, and with a 
check mark (~hosewhich you are taking at .present: 

High school harmony -
1st year college h~rmony and ear training 
1st year keyboard harmony (if a separate oourse) __ 
2nd year harmony and ear training 
2nd year keyboard harmony (if a separate course) 
Conducting Form and analysis Counterpoint -
OrchestratTon or instrumental arranging ChorFarranging __ 
Composition __ Other theory (specify and mark) _______________ _ 

6. Piano experience: 

7. 

a. 

.9. 

Can you play hymn tunes and simple accompaniments at sight? 
Yes No. 

Can yoti-rmprovise some type of piano accompaniment for simple melodies? 
Yes No 

Is piano your principal instrument? Yes No 
How many years of formal piano study? -
How many years of piano playing experie'iioe? 

Vocal experience: 
What voice part do you sing? (Circle one): S A T B 
Is voice your principal performing medium? Yos No 
How many years of formal voice study? 
How many years of singing experience, including choral? 
How many years of choral directing experienoo? -

Instrumental experienoe1 
What is your principal instrument, if not piano or voice? 
How many years of formal study on this? 
How many years of playing experience? -
How many years of instrumental directing experience? 
Vfl1at other instruments do you play? -----------------------

Please indioato your achiovement\_aocording your grades, in the last (most 
r0cent) term in which you took th~ following courses. (If you are a beginning 
student and have not yet oomplctod,,a term'; indicate wh£',t you boliovo your pro-
sont nohiovement to bo.) \ / 

Harmony: Above averago Avera.go/ Below avorago 
Ear training: Above average Average Below average 
Sight singing (if a separate oours,\), 

Above average Average iBqlow avnrngc 
Keyboard harmony (Ira st:paratc ,cour'~c): 

' \ Above average Average / Below avt>ra,se 
All tho above (if together in ji""single\course): --

Above avorago _ .Av0rage ' __ Below average __ 

lQ. ,,.Pl(:asn answer after th(' test has been administered: 
u-. How. did you listen for aocuraoy of harmonic cffoot'i' ( Check one) s 

{l) Listened to ono or two parts ,o.t;. a time 
(2) Liste:ncd to oomplotc.• chord quality (major, minor, otc.) 
(3) Combination of (1) and (2) • If you check this, whiohmothod did 

you uso the more: (l) W 
(4) Listened primarily for 'appropriateness of harmonic effect end style, 

and mulodic flow 
If you ohcok this-;-w'hnt use did you make of 

method (1): some uso little use no use 
method (2): soma uso- little uso -- no use 

To what nxtcnt did you 
b,dng I, TV, V, <:to. ? 

Most of thr· time 
Frequently 
Only occnsionully 
Ncv0r 

anulyz<.: the ohords or r<:cognizc their function as 
( Cheak one): 
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INS'IRUCTI:ONS 

This. is a test of your ability to correlate the sounds of 
music, which you will hear performed, with their notation in the 
printed scores which you nave before you. 'Ihe exercise of this 
ability is a common experience of musicians as they seek to elimi-
nate errors and secure the correct performance of the music. 

'Ihis test is concerned only with the detection of melodic and 
harmonic differences between the notation of the music and its 
performance. 

'Ihe test consists of thirty excerpts of choral music, each a 
phrase or more in length, selected from music such as the average 
choir might use. Each excerpt appears as the composer or arrang·er 
intended; there are no changes in notation. Any differences be-
tween score and performance are due to errors in performance alone. 

Under each note or chord of the music appears a small square. 
As each selection is perfcrmed, melodic or harmonic errors may be 
introduced, such as might be caused by inaccurate sight reading on 
the part of the singers. Wherever you detect a note or chord which 
is not performed as it should be according to the notation in the 
score, you are to indicate this as an error by placing a check 
mark in the appropriate square. 

Each musical selection will be performed twice, as follows: 
'.Ihe number of the selection will be announced, followed by an in-
terval of.approximately five seconds in which to make a prelimi-
nary inspection of the score. 'Ihe pitch o_f the note or chord on 
which the singers will start will then be hummed, followed shortly 
by the vocal performance. After an interval of approximately three 
seconds the pitch and music will be heard again, exactly like the 
first time. ~here will then be another interval of approximately 
three s~conds before the number of the next selection is announced. 

'lhere may be more than one error in tho performance of each 
excerpt; there maybeseverar,-and in the longer ones there may be 
more. S€lection number 17, for example, is a complete composition 
and may contain a number of errors. 

More than voice may be in error in the same chord. 

It will be an error on your part to check the square under a 
note or chord which has been performed correctly. · 

If you change your mind about a check mark, either erase it 
or scratch throu~h it sev€ral times with your pencil. 

( 1) 
(2) 

{ 4) 

The following are not to be considered as errors: 
Variations of time7°rhythm, or phrasing. 
Small pitch variations which are distinctly less than a half-
step. (But a note s~g as a half-step which should have been 
&. whole-step, for examrl~, _W0]-1_1.d _Ee, _8:P: e~:r'_QI'o_L _-- -----· -- _ ----

-Tv.uvcr--wu:.nar i:u-e:--.rnurs-cinc"G" aue i:;o 'tne ba.l&nce or b-iend o:f t.ne 
voices in the recorded performance. 
Occa.sionai noises which are obviously due to mechanical defects 
in the recording and are unrelated'-··to the music. 

Turn now to the first page of the test, and listen to the 
EJxample as you study the score. 'lhe check m&rk indicates that the 
chord directly above it was not performed correctly according to 
the notation. 1he test will proceed immediately after the example 
has beE;n played. 

,. 

Remember, any differences between score and nerformance are 
~~errors in performance alone; the musicnotation appears~ 
the compos0r intended. 
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DIRI:CTIOI;s ;..1;D ?FtOC:CDDRE FOR 'EBE TEST .h:mrUISTMTOR 

This test of t:.~e atility to correlate the sound and n6tation 
of l"'lusic i.s uesis1ied for music and. music education majors. It is 
e,:;propriate for all levels of collece music classes, such as 
fir-st &nd second year theory, conducting, counterpoint, form and 
analysis, arranginL, and composition. Please ad.minister the test 
to as many such classes as possible, even includinc those offered 
on the srntuate level, if availcble. The test may be administered 
individually. 

Prior to administration of the test, the reel of tape should 
Le flaced in t~e machine to be used, and played at a speed setting 
of 7} incLes per second for a length of time sufficient for you 
to determine best adjustments for tone and volume. This pre-test 
playing of tl:e t&pe will also serve to familiarize you with the 
nature of the test items. 

ERch person taking t~e test should ~eve a pencil, an~ should 
te seated at a desl: or tr..tle in orc.ler that the long forms may be 
Lanllled easily. 

, As soon us the tests &re distributed, tLe examinees should. be 
instructed to &nswer the questionnaire as completely and accurately 
&s possible, except for q1.:.estion no. 10. This is important., as the 
test results cannot be evaluated without this information. Please 
em;,hasize that all individual test results and inforn1ation will be 
confidential. 

Question Ho. 9 c&lls for the examinee to check one of three 
categor1es of achievement, accordinc to the mnrl~s r.:.e received, in 
t:rn most recent ter,n of tr:e courses v,hich he bas completed. Grades 
of 11A11 or 11 B" or their equivalent are to be considered as "above 
uvcrac;e", "C 11 or its equivalent as 11 e.ver&e;e 11 , and 11 D11 or 11 F 11 or 
their equivalent as 11 below average". 

When-each person -has completed the questionnaire, all should 
turn to the puce of instructions and follow silently as you read 
the instructions aloud. Then ask if there are any questions. If 
thsre are, it would be advisable to read the instructions again. 

The playing of the tape may now begin. 

V!hen the last test item hes been cor:ipleted, please remind 
t:ie examinees to answer question No. 10. 

SPECIAL REQL-ZST 

It t,111 be greatly appreciated if you ~ill inspect question 
lJo. 9 on the questimmairc of each person whose prior achievement 

_or quality of v:ork is lmo\,n to you, anet verify the levels of 
acl1icvs1~1on t ,il~.1 ch he ve been ct.ccked. It is necessary only to re-
CD.11 vi;.:.ct~:cr t:.:.o ir11:"iivi.:.11.w.l Is viork wo.s &bove o.verae;e, average, or 
below average. If you rGcall specific grades, please refer to the 
directions Given above regardinc that question. If an individual 
tas checked ~hat you kno~ tote a wrong category, please circle 
that mark nnd checl: ,~hat should have been Lis correct response. 
Pl0ase lndicat0 the questionnaires on which you have verified 
tl::.is item, by placing a ch0ck mark in front of question !Jo. 1 
(the individual's name) • 

. , Af',tcr the test Las ueen administered to &.11 available classe,s, 
~~E::ase return the compl0ted tests as soon as possiblG. /,.11 unused 
test tlanks and tho reel of tare should also be re,turned. stamps 
anc a labol have been provided for your convenience. 



1 

2 

3 

4 

5 

6 

0 ev • er pra&4 for 

Let all the worldin ev-er'i c.or-ner sinq, 

I D ct9 D 

t 
1-c~s rai~• To the Lord in h'1n,ns of praise l 

I 

09 

Je -sua Christ, wifl, 

1 llli 

I 

5 6 

282 



28) 

7 Sweet ia 1'he. work, r,,':I 

lll 
8 Je - ho-vah's how sit'IC\ sh.all we 

I 

9 r 

10 

11 
-e-

12 Life fr°'" Hirn di.th light re - c.eive MIJ dear Je - SUS l'II not leave. 

y 9 

13 We are C3ath-e.reci "to hear Thee. 

l 9 

14 tt,01,l-sar'lll voic - es! A ''""''lb to speak. a thou - sahll 1-onques! 

-
9i;i9 9 ° 



284 

15 

I 2 0 LI 

16 

....... -
Mere th~ eat"th's'Mlk field a - dot"" -

. ,nq-

17 Now l"est be - neaih ntghf s shad - owa 

The wodd in slum- ber lies; Bl.lt 1hllll,1111J 

'-.,.; 9 0 9 

1(LJv r Fzr I f-r r,, I# ~*l~r 41#-J I 
. he.z,rt, a - Wal'-e.. tltee, To pr~el" ~rd son, he t4'U, tne.e., 

1J ll I J..JP~ J I W 11 I J) &1 :;.j,JJ I 
n 7 8 9 10 

rise. 

• '-=..; 

D DD D D 
12 13 
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19 

20 

21 

22 

23 

24 
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Bo - he ioast-or pan- is ve - re 

l l J 

0 9 ° 0 9 ° 9 ° 0 0 0 0 0 0 0 

I 2 3 

D I 9 

f t If l Je - 1"1,1.. - sa - let,, do nat 

..:J 

D 3 .q D 5 

r 
jOt'e- fer. 

I 

Sc>llr to worlds on 
_J_ 1. .J_ 1 

l 9 D D 
3 



25 

26 

27 

28 

29 

30 

I I -

., 1 I ' ''Cans• = --- --A " ' ,1 1J1CM Sall - ve.? Sala _ he.. 
I . -
' 

D I 

?" ve.. 

b,.J 

"Te.II it rnr." 

9 ° 9 ° 
re1t1 cae - Ii et ter - rae 

I 0 0 9 9 ° 

H':I bucKets ahApa·,1s are shin in~ llnd dean, for the finest mill< ~ou have e-ver se.en 

I 2 3 

M4 m'ill<stool is read'-\ Ml\ .fi nqers are Keen 

Mu. - sic., when s~t 'loi - c.es die, 

rt#tt8·it 
5 6 7 

I 2 

286 
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TABLE 63 

EXCERPTS AND ITE14S SELECml FOR USE IN FINAL FORM OF TEST, 
INCLUDING INDICES OF DISCRMNATING POWER A."ID tmL OF .. 

,DIFFICULTY OF ITEMS 

Source1 Pr&lim. Level of Con.ti- Level ot nu-
Excerpt Test, and:, Ite111 dance in Discrim- ficulty (% Total. 

lhcerpt ination group passing) 

l 2 ... 1 1 ·.Ol .68 
2 ~· -~4 ; ,....._ .36 

2 2-2 l .o:t .?l 
2 .01 • .36 
3 .o, .• 18 

3 2...6 l .0$ .15 
4 2,o,t5 l .01 .51 

.01 .6l 
j .o5 .32 
Ii .01 .50 
5 .01 .54 

'5 2'."'4 l .os .,7 
2 ..... .32 
3 - .,o 
4 ~01 .so 
5 .01 .46 
6 - :19 

6 1-ll 1 .01 .67 
1 2 .. 9 1 - ~64 

2 ~Ol .36 
3 --- .57 

8 l-19 l ·~· .22 
a ........,, .14 
3 .01 .19 
4 .01 .?2 

9 i-21 l .Ol .44 
*10 1 .. 33 l .01 .42 

2 .01 .61 

-w.rbis •xcerpt was revi'sed·and re....recorded to eliminate tbe 
original first item, whieh was difficult and Jion-discriminating., leaving 
two items in 'the excerpt. 
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1!ABLE 6,3 (continued) 

Source: Pre-llm.. Level or oonti- L$ve1 of !>if .... 
Elt~.e~t Te.st'.; ~d·t Item dance · in Discrim- i'iculty (% Total 

Excerpt ination group pasi:d.ng) 

11 1-5 l. .ro. .28 
' 2 .01 .61 

1...;.2a l ---·· .56 
2 .os .14 
3 (.10) .so 
4 ....... .36 
i .01 .58 

1.3 1 ... u .01 .22 
2 .01. .39 
j .01. .81 
4 ...... .47 

14 1-42 1 - .14 
2 .05 .11 ., .01 .17 
4 .05 .14 
5 ....... .14 
6 .01 .44 

l> 1-43 1, .01 .39 
2 .o, .33 

l •. Ol .,o 
.01 .56 

l-44 l .OJ. .47 
2 ........ .h7 
l ~01 .SJ 
4 .01 .61 
5 .05 .11 
6 ~- .11 
1 .05 .67 

11 l-45 1 .01 .47 
2 .01 .25 
3 ·- .67 
4 ·- .:39 

.01. .li4 
6 .0$ .19 
1 .01 .53 
8 .01 .56 
9 .0$ .11 

10 .01 .19 
u .o5 .22 
12 .01. .2s 
13 .01 .,3 
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fAatit 63 (continued) 

Sourcei Ptelim~ Level of Conti- Level of Di£-. 
Excerpt '.I'est and·, Item dence in Disor• !iculty (~ Total 

Excerpt ination group passing) 

1$ i•24 1 .01 .;47 
2 (~06) .2~ 
3 ·- .50 

19 2""11 1 ~.06) .61 
2 .10) -.46 
.3 .01 ·-.29 
4 __,,.. ,;)9 

20 1-)7 l .01 ·.42 
2 .01 .39 
3 .o, .22 

21 2-10 l .01 .$4 
2 .os .• 43 
j .01 .39 
4 .,._.,. .2, s (-.10) .,36 

22 2~14 1 .05 -.2, 
2 .Ol -.64 
3 _..., .29 
4 hlO} .54 

23 1•25 1 -.01 ·.,56 
......... ·.ll 

' .05 .28 
4 .Ol ·.28 s .01 ,.33 
6 -.o5 .28 

iHr24 l-3$' l .en. .69 
2 (.06) -.25 
3 .. 01. .25 

2!> 1.11 l 4i0,:, .;;1 
a .o5 -.22 
3 - .~o 

26 i-27 1 .0$ ·.31 
2 .os .• 42 

' ........ .h4 

~his excerpt was revised, and re-recorded to eliminate the 
original fourth item; wbiqh di$crlminated negatively. 



28 
29 

,. 
30 

Source, Frellm. 
.!est. mic'V, · · ·· 
"ExC$rpt' 

1-4 
l-40 

1 a 
3 
l a 
1 
2 
J 
4 
5 
6 
7 
l 
2 

Latt~l · ot Oo.ni'i•· 
danc& in Dis~ 
ination · 

,290 

Level of·Dif• 
fioulty (% Total 
Gl•Oup passing) 

~s exeerpt iraf! revised to el:tm1na+~ the original i'irzt item 
and add tba same type of error as in item 2. This was possible since 
the notes and context were idE>ntical. The difficulty and discriminating 
power of the item were then assumed to be a~lar to that of itam 2. 



i'lN..i\l, · TEST FORlU AMALYSIS OF TSE QUALITY AMO FUNCTION 01! THE 
CHOf.WS·; :Alm OF m STRtrc•rlJPJii 'OF THE US!.OD!C ~,n BAPJiONIC 

!MTERVALS, AOCCRDnm TO TBE!R UOTATION,,: INTO MlIOII 
PERFOIUIDlCE ERRORS wt.RE· INTRODUC.ED : ' . . -· . ,. . 

!ntervtus . ·rriads 
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Exoerpf:. Item tfe!odlc · Harmonia ~ii!Ity 
7th Chords 

Funct:Con Qii.i'llty ~4'1IIlction 

-· 
l l P4 

2 :m, It, 
3 P4 l!la VI1 
1 
2 lll VI 
3 m n 

j: i M1 IV, 
4 .l m I 

m· I 
3 m, IV1 
4 m :i: 
> m I 

5 1 D V 
2 K I 
3 m, n, 
4 M I 
$ )l IV 
6 II 

6 1 l{ IV 
1 l m, II, 

a lla. l2. 
l3 m2 

8 l m, V, 
2 m .e.I 
3 M:, VI, 
4 Ill· -J. 

Key to Symbol~u M .. majt¢;- m .... m:illt'r; P ... perfeotJ d - dind.nishedJ 
D. dominant! x ... ohord wl. th d~minmt function; ®bscripts l, 2 or .3 ... 
first, seoona, or third inversion. 
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tJJlliZ. 64 (continued) 

- . ' ....... -;., . ~· :;, ' !,U ~=:: ;:) : Ct :· t• ""-::: 

lf !nterrals . 'Triads . 7th Oho:rds 
Excerpt Item ' 'e'ioct!o Jiarmon!c: 1$ial!ty ~ction tt;iiii i ~Y funot!on 

·9 1 Jll.1 v, 
10 1 1t2 

3 lt I 
l1 l m. III 

2 111 l:J:I 
18 l D3 V,3 

2 •• l, 

' M, I, 
4 m2 
5 K V 

J3 1 M, !, 
2 11:a, l:a. 

' Jl\1 n, 
?8 

JJi l K, t, 
a m2 

' H IV 
K V 

~-

6 
!, I, 

15 1 llh Ill, a D V 
3 
4 M. V 

16 1 mo 
t M2 
3 m, II, 
4 Al V 
5 m VI 
6 y IV 
7 lll1 II, 

17 l. a V 
3 D V 
h N3 V, s m, 
6 M VI 
7 d VI! .(X) 
8 m VI 
9 m ttI 

lO d III 
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TABLE. 64 (continued) 

. Intervals . . .. Madf:i 1th Chords 
Exce~t !tern .. Ue!od!c .HarmQii!o Qiiallty Fuiict'.ion ~'llty Function 

19 

24 

26 

27 

ll 
12 
:13 
l 
2 
j 
l 
t 
3 
4 
1 
2 

' 1 
2 

' 4 s 
l a 
' 4 
l 
2 

f , 
6 
l 
2 
3 
l 
2 
.3 
1 
2 
3 
l 
2 
3 

m3 

M6 Y6 
.. M6 
Y6 

m 
?l 
M 
m. 
u 
m, 

VI 
l:t, 
IV 

&VII 
IV, 
VI, 

I 
V 
I, 

14 
IV 
IV 
IV 

Itt 
II 
V 
I 

VI 
VI, 

x. 
I 
V 
II m, 

V!l, 
VIl1 

D V 

VII 
vn: 



vt:r:,. 
Vi:t:a. 

ttt 2. 
VII . 2. 

uossibl.Et ~isr ·in quali tyi diinin:1sbed 7th chord in 3rd 
itxvel'si<>n, 'With .an appogiat~a; ·~ tunc::tion; a diminished 7th chord of 
borrc;wed dominati.t tunotion1 )rd inversion, w.Lth appogiatura. . ,,· . 



TABtE 61, 

F nru, 'l'EST: . SCORES OB'f.AIMED. li'Oll SPLIT, lIALVES OF TEST, 
USING AL'.rEPJ.rATE ITEMS, FOR USE IN ESTIMATING 

nsir BEUABILM 

Odd Even Odd Even 
X t X I 

ao jJ 8 9 
lO ih 29 28 
1 9 24 27 

l8 l.6 43 ,o 
29 30 l.8 lJ 

12 13 18 20 
lJ 17 17 2.3 
14 ll 43 ,o 
8 12 38 40 

id 17 24 21 
f}, 8 4 4 

13 17 18 l9 
36 33 $ 11 
14 17 10 14 
ll? 14 33 33 

36 38 46 43 
18 11 49 49 
12 13 hl 42 
47 Sl .33 3l 
l9 18 , .32 26 ·- -· 
34 3~ 2::X:•1090 ~Y•llSl 
22 27 
ll 15 
2.1 25 
12 ll 

29 24 
11 17 
31 31 
l3 20 
l$ 15· 





LETTER TO r!EADS 01-' W$IC D.filP.A.RTMENTS 

Ona of the .i.il!)Ortant activities of' musicians., partionla:rlY" ot 
those who direct musical ensembles:, is, to make tu:te that the peri'ptmanct 

of music agreet:t with the printed score in it$ melodic and harmoni~ as-

pects-. In order·to determ.1.ne the levels of this particular ability 
which exists amon1i iln1sieians1 and to $tUdy' the l"elationship or certain 

factors to ·thia ability,. I have devised test and brief' accompanying 

quest:tonnait-e. tour interest and help in ·their administration to your 

mu.aio stu.d~nt.s wo'llld be greatly apprEJciated. 

The te·st oon$ists 0£ a number o£ exc$rpta in score of representa,.;. 

tive oh<:>ral music whieh are to be inapec.rtE!d ns they are. heard in per-, 

formartae ·by ineafie1 · o:t a lllilgneti¢ tape recol,'ding. In the perf orma:nce cei'-

tain errot-s are intrqduced,. such aa might occur due to in.accurate sight 

:reading by tM s:1.n.ger$. Arr:, di$crepancies 'be:tvreen score and performance 

a.re to be indicated. t,y, i sii-nple s,stem of ~king on tba score. Admin-

istration of thEJ test will require no more than oil() class periodt .ap-

prox:1.matel;r ten minutes tot' filling out tbs questionnaire and. reading 

the test instructions, and thirty-six :minutes £or the test itself'. 

From this bri~ description it is hoped that you will be intar--

osted in administering the· teirb to your mus:i.Q students. Inf'ormation is 

desired ragarding peri'o:rmai1oe on ibis test by~ levels ot :vour music 

students from :Freshmen to $Gll1.ors, and also gradwite students. Sin,oe 

the te~t ww measure •the extent of a :tunctiow use o.f knowledge or 

melodic in~rvals and harmonic structure (the te$t includes a represen-

tative sampling of i'requant~ used chord~), it will be great~ 
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appreciat:ed if -the test could be administered to first and second ye~ 

lllUS:1.c theory classes, to upper level theory classes, and to conducting 

'Cl.asses. 

Please indicate on the Einclosed rorm the requested. Womation. 

For you:r convenience a eali'-a.ddressed stamped ell'iTelope is enclosed. The 

number of tests 'fO'li request, together w:tth ~he reel or tape, w.tll 'be 

mailed to you in the near tutu.re. All individual. test data 'Will of 

course be confidential. A Surilll\8.X'Y or results when completed will be 

provided at, yo1.1r request. 

Please note tb!l.t•· :tn ·order-· to administer the test· you should have 

available for use amagneti~ tape play:tng,maobine,with,a speed or 7½ 

inches per :Se(IOna.. 

Encl. 

Anticipating and thanking you f'o'r' your kind cooperation., I am 

Very sinoerezy yo'Urs; 
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