INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI films
the text directly from the original or copy submitted. Thus, some thesis and
dissertation copies are in typewriter face, while others may be from any type of

computer printer.

The quality of this reproduction is dependent upon the quality of the
copy submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleedthrough, substandard margins, and improper

alignment can adversely affect reproduction.

in the unlikely event that the author did not send UMI a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized
copyright material had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand comer and continuing

from left to right in equal sections with small overlaps.

ProQuest Information and Learning
300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA
800-521-0600

®

UMI

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



/| UNIVERSITY OF CINCINNATI

JUNE ]9e4

I hereby recommend that the theszs prepared under my» o

. 'supermswn by ___ CHARLES F. S‘I’OKES

entztled ‘ AN EXPERD_TENTA.L STUDY OF mcqzsmscom TT?A.T’\IING- IN "

READING MUSIC

be accepted as fulfilling tIus part of the requzremenis for the

degree of DOCTOR OF EDUCATION

Approved by: | |
(,720 74 @%ﬂ/ Qied

Form 668—G. S. and T. C.—1M—6-41

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



W TR AT - TITTTN N T T TS OIS h T
AY TXPERIMENTAL STUDY OF TACHISTCSCOPIC TRAINING
IN READING MUSIC

A disseriation submitted %o

The Graduate Feculty of the Teachers College
of the University of Cincinnati '

in partial fulfillment of the
reguirements Tor the degree of

DOCTOR OF EDUCATION

June, 1944

by

Charles F. Stokes
R. ¥., Conservatory of Xusic, 1928
rhis. M., Conservatory of usic, 1930
B. S., University of Cincinnati, 1937
Bd. ¥., Miversity cof Cincinnati, 1839

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: DP16092

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality iliustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

UMI Microform DP16092
Copyright2009 by ProQuest LL.C
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Mi 48106-1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNCWLEDGMENT

The author ascknowledges his indebtedness to his major
adviser, Dr

Dr. Cordcn Eendrickson, to the other members
of the faculty committee, Dean L. A. Pechstein and

Carter V. Good, and to ths pupils cooperating in
v the experimental work.

|
He

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

LIST OF Tﬂ*LES LR I R R R S A I B B R N A R I S T

AT AT .
T EUTRTES 6t ceeeceencscosroessnaneannnsesan

I. TER PRCBIEM sseessocscessassscansncssne
Statement of the Problem sieciecenne
General SignifiCaNCe eeeeeicecsocesses
Musical SignificanCe ecesviceceecees
Derivation of the Problem s..ceoevse
Specific Guestions Raised seevenacss
Limitations of the STudy ceeeeveesse
Assumptions Recognized eee.eeecseses
Value of the STUQY eeceeceraccaccascs
Plan of the Study weescseedeccsceces

II. RESEARCHE IN READING FMPHASIZING SPAN OF REC

: CGNITION
Research in Reading Literature .e.c.cceeccancsecsss

Relatiecnship of the Problem to Research in

Realing Literalture eieceseesccicnsrcacansons
Research on Span of Recognition ........
Reading ImprovemeNnt ecavescecesnccscnssen
Techistoscopic Reading Practice ..oeec.e

Letters vs. Words and Phrases in Reading

Comprehension and Span of Recognition ..
Bye-Volce SPAN ceeeccscsceccscscccssanscns
Reading of HMUSIC seevevessessccsscensnnnns
Notation Of HUSIC eceeeveeasacososncsnncas
Comparisons in the Reading of HMusic '

Literature esceceacecsotccveccnnsnose
Research in the Reading of #usic .
sum.mary 'h..‘.'.'.'."..;..'.‘l..Q.l

IIT. PROCEDTRE eveveoccconcoccososacncssanns
Dzsign of the Experiment e.cceccec..

The ZExperimental Method «.eceeeeen
Controlled FaCTOPS eceeesesccccsons
Determination of Results e.ceeeec..

Choice of Subjects and CrouprsS seeee.

TLocale of the EXPEriment eeesscess

Groups Included sevecccecsscenceces

.

and

LR )

Choice of SubjeCts8 eeevveccccescncences
Division into Experimental and Control
Instrumental Students cecisescancencees
Number of Subjects Finally Included ...
Exposure Eculpment eccceaceccerocevoncas
Length Of EXPOSUTE eevsasesccccscscnnce
Tixation and STimuluS eeececcecvcoscccen

iii

160 %4

&

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Groups

LRI N

‘e o @

o @00

v e8¢

-« oo

o o o v 00

W -~T0 i D CA O

41
41
41
42
42
43
43
43
44
45
47
47
48

52



tg
o
(63

LChapter

Design of Materials TUsed .eeieeecrsesscncasasns
GenDPal Plan OFf T.SSS0NS e ievsecessvsonnsovecnns
76S30N8 T 50 VU ervvecenssoannesnacaceannas '
OLher T2SSONS eeesvscsasvsosnascrsesansnoscsencnanss

- - - . 5
_\"T’J.S?Gal f)TnlL:S LR 2R 2N K AN S RN U IR B B I A I S A N S I R RN S N

Seating ArrangementsS vieecessccsssscsccrsasencens 53
Lighting Concitions seieeececececroeerononanasna 53
The Ready 81on8Ll ciieressseesosoccccnesaasnnaens o4
TNE SCrSEN cescovesecsinccsocesocsasosansocsssnss 58
Training Frozram for EXpSfLmeﬂudl Subjects .eve.. 53
' 58

59

Y

D

3
.
°
.
[N
O

[6)]
[AV]

TTS‘ \'OPI'S—teSt -c;-ooo-'oov--¢oooo00-u-0o.-oo. 65
.Ll SSOQS .‘II Throu{’:hx .t...t'.-o‘o.‘.bc‘;ncn.;.. 66
Lessons XTI Through XX seecceceseccscsocnssncnns o6

Criteria for Improvement in Recogynition of the

Musical IEXCEYPES eseccecscesscsssaccesecssssccanses
Training 1.2S80N SCOYCSE s vesencsosesssensaccoans
Ttem ANlySLlS eeeecsccesscssccsscsoccnsassannssan

Genereal Criteria for Measurement of Reading

~3 O M
-1 -3 ~J

ADITILY In MISIC evevessncsccsssscoscsssssssscsanse 73
Reading Teste In MUSIC eveeensrecnrreersannssas 73
‘Purpose and Nature o the Knuth Achievement
TESbt 1IN MUSIC ecesncevrecscncsscanceconccannnsaeana 74
Talidity and DReliability of the Test ceeeesecsee 785
The TesST TOrM cieeaccevcoassccssansssacsesasssnae 78

Final Testing ProgZram eceesceccessccssnsscsoscssas 76

Criteris for Achiecvement by the Instrumentalists -

In Reading 1 1SJIC ecesececceccsccccacsscsocnasasoas 78
Adcitional Data on Instrumental Players ceceees 78"

Index of Reading PerfOrianCe ceeececcccescssccccces 78
SUMABY Y ceeeecescvesossosssnssccsssncsscsoscncnsse 88

ive. IFPRCVEVENT IN RECOGNITION OF MCSICAL URITS ....... o1
Plan of the Training T.6SSONS deeececccsccscsosans o1
Procedure in Training Lessons I Through V ..... 91
Achievement in Recognition of Musical Excerpts .. 96
Procedure in Training Lessons VI Throuzsh XX ... 98
Ach;evement in Recoqnitloh in TLessons VI to X . 97
Achievement in Recognition in Lessons XI to XV 9¢
Achievement in ﬂecognition in Lessons 7VI ano ugh
XX seeveeasccecocscscssssansosasccssasscanscssonnas 1OL
Achievement ir Recognitlon Compared with Difficulty
of Treining MaterialsS eveeeecseccscessecesssscsaes 101
Tabulation of Difficulty of ¥aterials ......... 101
Mean and 3tandard Deviation of Scores in Train-
ing Tessons VT Through X .eeeecececcsecesssees 104
liean Scores Compared with X¥ean Difficulty of
HMOteriflsS teesececesesocccsscsecscnsevnsccsancencs 104
Tvidence of Improvement from Pre-test to Final
TESSON st eessesnvoesnoscsonesnosssansecssccsessscssnss 107

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

o



;mnrovoment in

Suammary

Pre-test 3cores and Scores on
”ECu*nlthﬁ of Certain Items
Om‘oara‘b.—‘_p ﬂjfnlhiw 0...!!0.000“‘0".-.‘...0

Ana“v is of ueSponees to Certain Item3 ss...

L A A A R AN N IR A BN R A A A S A B LI SR A I R R B I N S )

Comparison of
Lesson XX~

ADTNG

of

108

110
110
114

Ve CEFODRATNING TRON ACHIEVELENT N R/ :
e s ecesiiasesereseseteerssenasssssacess L1D
ading Achievement Results 4n2lyzed in Terms of
Sma71 Samole Technigue ceeeeeieieincnieeenanas 116
Criteria For Ceneral fchievewment in Resading
Husic siefeeceraianentisorsricet e iutaaeey i18
Statisticsl Tﬂchnlcwes Tsed to Determine the
Reliability of CrBNCSE wvecoveacnsnaness LL7
Comparison of Vean v“afre for Zxperiopsnial '
and Control GY0UPS eocacesacessecacassanenass 120
PeﬂaLn¢ Achievement Hesults Analyzed in Terms
of La%“e—grotp COMPDATriSOonNE eecanecaseresvsnsosees 124
& Second ¥ode of Statistical Apslysis .-.... 124
Paired Scores of Puplls Compared ...eieveess 124
Statistical Techrigues Used to Debermine the
Reliebhility of Mean Differentes eeiieeeceses 125
. . Initial TResading Achlevement Secores ......... 128
Tinal Reading Achievement S20res .ci.isvvioees 128
Difrferences Between Initiel 2nd Final Scores 130
Final Score SomparisSon .seceecessecesscocssass 10
Reading Performance of the Instrumental Players 133
Criteria for Reading Performance by the In-
strumental Pla"ers e RGX
Technigque Used in BDetermination of Reading
Ferformence Ability Cerreesestasesreneveness LES
Sight Reading In ISIC eeicescsscccsessssese 13
Initiel Index of Control ZrouDp s..iecevecas. 138
Pinal Index of PerTOTMANCE eecieensarcesssars 140
Comparizon ¢f Final Index of Feading Perfor-
DIBYICE e s oo eossonsoncsocanososanasoncasesenss 140
SUMMATT 2 e e enessnsesseonnsoneranonesoeonaases LAE
VIe STHARY AND TONE eeeeeeeranesseaneaneass 149

Summary
The Prohlem

® 3 o 00 8 80 ve s o0

® 0@ ¢ 4~ 000 e

@ ® 9 9 * ¢ O 0 m e st e O AN L o

@ ® o o 2 ® ¢ s 4 e P e e e e s e e

Literature on Reading ceveeeereacnscreasconncas
PrOCElIIE eoevvinetansnseasosetsnonsssenncnsna
Improvement in RecoznitTiON eecececcearcecascaas
pne“al Dfilitj tc Read Music: Results from
Small Sample TOCHNICHUE caveerescissssenenannas
Zeneral Ability to Read HMusic: Results from
Jompariscen of Heans of Tot2l GroUDS eesecsrsee
A0ility to Resd Masic: FResailts from 3pecial
Testes of Tnstrumental Players .ccieeccereecases

}..l '_l
S
O ©

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CONCLUSIONS teesvenoesosseanoooseassossacsancsasson
Specific Festions ANSWEred .aveeiersscoccsenane

5 the TPaining eeescocescesesssooasens
Taimitations o0Ff the SH0UAT eeeseevcarescscnacanss
Recommended Irvestigations ceeceseioceceracesoans
‘Problems For Further InvestigZatlion eececevscees
AOP1icATI0NS s aeeseacraossessssacnrosssossossescs

Applications of the Study ececececcecicncnntnne

- TTANAD Pt . R
OIB.«J_‘-(JG.A.LAPJ,{X L R 2 I I I R I I I R R R R T R TS

APEENDIX
a*-..ﬂ:.x»».}v-‘-. LA I K 2R JE K BN BRI 20 S K R L I I B I Y TS S I I Y Y S I I R R S S SN

A. Basic Data Trom XKnuth Test: Initial snd Tinal

Scores for Individnal Plpil e eeceeseaancnane
B. Musical Units Used ir Training LeSSONS...ee.a.
C. Notes Flayed on Fiano for Certain Items of

T.essons VI Through XX ceeeseeiesntecsanccansae
D. Answer Sheets for Various LesSSoONS ...ceeessees
. wal tiple Choice Eesponse Sheets for Lessons I
Through V teveeeseetneeesssocoasaseasanansasena

F. Initial and Final Sight Reading Passages for

Instrumental PloayersS cieesecsasessaccsoconcoane

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

LY
§9
[4e]
o

ol mall aadl el 2]
N OV OOy
I ~I;»urto

'
138
158

3

180
166
1686
171

179
183

136

208



Table ; Pa%e
le  Humber of "jects Included In Fech Experimental

and Control 1885 seecescsccrerersansrscasracsnnsons 49

Spacing ""%an*ement TOor S1IGCS cieeriecainasnesvneene D7

[GME
*

s

Hote Count and Maximuw Steff Intervel of Each Slide
Shown in T“a'P1P” Lessons I Througn VI and VI Tharoush
I N < 1
4. Yote Count and Meximum Staff Interval of Hach 31ide
Snown in Training Tessons XI Thrcough XV cieceasecess 70
5. Tote Count and Maximum Staff Interval cof Zach Slide
Shomwn in Training Tessons XVI Through M ceeeeesoeea 72
6. Distribution of Scores on Training TLessons I Through
¥ for 158 Pupils ir. the Experimental PPObps eceseses 95
7. Distribution of 3cores con Training IL.essons VI
Through X for 153 Pupils in the Experimental Groups. 98
2, Distribution of Scores on Training ILessons XI
Throuﬂh,XY for 158 Pupils in “"wer;mental Groups .. 100
9. Distribution of 3cores on Training Lessons XVI C
Throagh XX for 158 Pupils in Experimental Groups ... 102
10. Distribution of Scores for 153 Pupils on the Slides -
of Training Lesson XX ¥When TUsed as Pre-test Pre-
ceding Iesson VI and Repeated Later as ILesson X{.... 109
11. Number of Jorrect Hesponses to Certain Four- and
FPive-Note Itéms in the Training 1eSSONS ..esesesscns 111
12. Number of Ccorrect Responses to Certain Six- and '
- Seven-Note Items in the Training LesSsSONS ceceveesscese 11D
13. Mean Initiel Reading Sco“es Meen ®inal Reading L
Scores, iean Changes for FYUeflmenucl and Control
Groups, and Dl..ferenoeq in Meen Changes for Experi-
mental 2nd CONTrOl ZXO0UPS seesoeccessarcasosorsosses 12l
14. Initial Reading #Achievement Scores of Ixperimental
and Control Groups on Knuth Test ITI A ceeervecsnaes 127
15. Pinal Reading Acnievement Scores of Experimental ,
and Control Groups on Knuth Test TII B ceeeretinveess 129
16. Differences Between Initial and Finsl VFeans of Ex-
verimental and Control Croups in Reading Achievement 131
17. Difference Between ¥inel Mean of IZxperimentel and

Control Groun in Reading Achievement ....ceeieecosoes 131
18. Initial Index of Reading Ferformance cf Thirty-Six

Tnstrumental Players in Experimental Groud c...ce.es 136
12. 1Initial Indsx cf Peading Performance cof Thirty-Six

Instrumentsl Players in Control Croud eeeverercesses 139

20. Initial llean Index and Standard Devietion of Scores
in Reeding Performence for the Experimental Group
and the Control CGroup of Instrunmental Players ...... 141
21. Pinal Index of Reading Ferformance of Thirty-Six
' Instrumental Plavers in Experimental Group ......... 142
22. Iinal Index of Reading Performance of Thirty-Six
Tnstrumental Players in Control GroUD eeeescecseenss 143

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table
23
24.

25,
26.

' Page
Initial and Fimsl Reading Achievement and Index of ~
Reading Performance. Scores for Thirty-Six Instru-
mental Players of Experimentel and Control Group...l44
Basic Data from Knuth Test: Initial and Final :

‘Scores for Individual Pupils teececieccscsessscese 166

Ages of Subjects at Beginning of Experiment .c.... 1702
Percentile Ranks of Subjects on 0%tis Group '

Intelligence Test ...............O.'...‘\‘.Q..'..‘.. l70b

viili

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



. . -
Figure Page
1. Tvpicel Slides Used in Training T.essons, and Corres-
n .

i
ponding Plano Passages Differing in Various Ways

from the Slides Sesseccesieitiiateeinatantaa eaaaaes 63
2. Practice Sheet from the Knuth Achievement Tests in
1"&113::..0 L I CICURRY Y N 2 C-Q‘l.‘..’..o.l"'..".‘...0..0...00..00. 77

3. Average Nobte Count and #Average Interval Range Tor the _
Slides in Bach Training ISSSON escecccssscscscsssensces 103
4., Hean and Standard Jevxatlon of Scores in ”ra;nlh"
Tessons VI Through XX, for 158 Pupils in xperimental
Gr01\lps .In.".....-'l’.;.‘6.00.’.‘:.....'w.z#‘.'..‘... 105
5. ¥esn Scores of Subjects Compared with NMean Numbers of
Notes Fxposed and Mean Size of Meximuarm Intervals on
Slides Shown in Training Lessons VI Through XX .e..... 106

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER I
THE PROBLEM

- Statement of the problem.-- The major purpose cf

this investigation 1s to determine the effect upon achieve=-
ment in reading music of a type of'taChisthcopic_training

i cdnsisti@g of short expoSures:of'musicai units of incressing
A1fFionlty. | | o

General significance.-- There are several ways in

which this problem is significent. The study may be regarded
eithef as a study iﬁ methods of instruction in reading music
or as a study éf transfer from training in a narrow funétion
to skill in & broader function. The investigatioﬁ'alsO'hés:
applications to both thé general'psychology of learning énd"
the special problemé'of meésurementvof prdfioiency inlfhe
reédi“g of music.

fﬁe particular procedure involved is a nérrow oné;
in every way’confined and kept to one particular aspect of
reading music, while reading musié is itself a much broader'
function requiring attention tc many variables not introduced
in the study. This involves the problem of a Géstalt appreceach,
in which an activity is taught es a whole and only broken down
és necessary, as ggainst 2 connectionist approach, in which
parts are teﬁght and then combined. This latter prooedﬁre,
whiéh is, in general, that of the present study, assumes the
possibility of teaching separately a singie aspect of a com-

plicated process.
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In crder to conduct the investigation it was
necessary to errive at methods of measurement of achievement
:  in readiﬁg music. Thig resulted in the development cf a
'_specialxteohnique fbr measaring the reading ablility of the
 ‘instrumental players. This teqhnique coﬁstitutes‘a significant
4 vcon££ibution’of this investigation.

Musical significance.-- The reading of music is an

.impdrtént:t001 for ihe perfﬁrmsr énd'for‘the thordugh‘ﬁnder-
‘standing and apﬁrebiatioﬁ of the listener. Th the instruc-
| 'tibnalwﬁhasés qf.thé school ﬁusic program,‘emphééis is placed
.upon the meanings of the various notationalyélemenbs;of‘music.
,Much‘printed muéiciis used ih’the feaching bl,§§¢al music |
classes, while.thesinstfumentai‘mnsic érogram‘depénds for its
vefy eiistence upon the ebility to fead musical notafioh.
| Impfovement in thé teaching of the reading of music
is very desirable. The stetement is often heard, "I cannot
reéd'music." The study of reading is one of many skiils
introduced in the limited time allotted to the study of mmusic
by an average school program. The‘time spent in learﬁing to
read literature far surpasses that devoted to reading music.
The need for improved methods in teadhihg the interpretation
of musical notationris widely recognized in music education;
A review of the techniques of teaching the reading of literature
: yields promise that parallel methods of instruction in music

maj be devised.
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In both the reading of music and the reading of

- 1iterature, psychological analysis sﬁggests that span of‘
recognition is an important factor in achie#ement. Por
many yeérs short-exposure apparabtus has been used to study
recognition spah. In certain recent publications on reading,
‘the use_of such apparatus is recommended as a means of increas-
ing recognition span. This study reports an attempt to apply
such a procedure to instruction in reading mu31c.

General procedure.~- Experimental and control groups

of junior and senior high school puplls were establlshed for
pufposes of comparison.} The experimental subjects were given
instruction,in”the’reading of music by the use of musiecal units
written in éon#éntional notaﬁion and flashed~on\a screen for a
_controlled length of time. This frainihg program.wéé intended
to develop<ianeased span of fecognition on the part-of the
subjects. The tachistoscopic training was added to the regular
music program for the experimental subJects, the regalar pro-
- gram being 'ldentical for experimental and control groups.
Achievement in reading music was measured for all
groups both before and after the period of training of the
experimental groups.
A number of instrumental players were included in
the experiment. For these pupils an added measure of sight
reading performance was devised and administered before and
after training of the éxperimental groups. |

Derivation of the problem.-- In the field of language

reading many techniques are used to improve reading. Among

these, various tachistoscopic devices are in use and have been
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the hasis for considersable reeea”c”. Studie s showing the
imoortance of reading span for success in resding literature

2=ad to a consideration of 2 technicue in teaching the reading

e v TA
k)

of music which will develop the r ading spen. Only slight

attempts of this sort in nmusic education avrear to have been

9}

made heretofore., Such studies 28 are pertinent will be re-

norted later.

Specific guestions raised.-- The study attempbs to
S ’ J 32

’a awer the following fundamentel cuestiors:

(1) What effect has training in recognition of
msical materials during short exposures upon
span of recognition in reading muslc?

(Ey”What effect haé such trsaining upon general
achievemént~ih reading mﬁsic?

& subordinate question involved is:

How éan gight reading performance of instrumental

plevers bte measured?

Timitations of the study.-- The significance of the

experimentel results may be limited by the fact that the train-
ing program was carried on in only one school. Three hundred
and sixteen pupils served as subjects. This number included
thirty-two class groups. Six of the class groups were com-
posed of instrumentsl performers, these numbering seventy-two

players in all.
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Materials for this type of experiment were a problem.
Music brinted,on lantern slides, suitable and available fdf
general use in this type of training, was not obtainable
"'commercially; All of the slides used were made for this study.
| . Thé achievement tests used to measure skill in
 music reading did not measure what was included in theAtfain-
| ing matériél. The tests offer a‘picture'of musical ability
in a tmy musical setting, whereas the training Wés ‘restri’cted
to‘iSOIated phases of musicaloabilitj. “ |
A limitation was iﬁposed by designing all musical
,materia1s~uéed in the training lessons of the experimental |
vgrqups sb that the_sihglé‘factor of span of recognition in
S'jﬁefceptibn was émphaSizéd.‘1The‘musica1'uhits included in
the'fraining‘leésons comprised half'ﬁotes‘bnly.‘ Such a
restriction Was‘considered nécessary if’width and géneral
cuﬁline-were to receive‘primary notice. The contour of
melody as a whole was stressed, rather than the variation of
note values in particular rhythms. Ne training in rhythm
perééption‘wasvconsidered a possibility, in view of tlre design
of the experiment. The training materials did not include
any elements of notational instruction. No clef signs, key
signatures, meter signatures, bar lines, or accidentals were
~included. The only use of musical notation mede in the ex-
perimentai lessons wes in the materials flashed on the screen,
except in the first few lessons when the flashed notes were
matched with multipie-response musical unitsydn the response

sheets.
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The elimination of rhythmic emphasis from the
traihing limited the possible advantege of the»experiméntal
groups when reading'musical materials. There was no indica-
tion of rhythm either iﬁ the'notation used or in the sounding
6f the musical groups flashed on the screén;

It was difficult to measure acriievement in reading
‘mgsic for most of fhe groﬁps of pupils, since these pupils
‘could not perform individually in sight neéding; _The in-
rstrumental‘players, on the other hand, were objectively
measured in.réading performance. NO-Standardized procedure
was found for measuring the cther pupils in vocal performance.
'This‘fact limited the measurement of the reading of music'.‘

v‘by the non-instrumental perfCrmerswto>one type of eéxpression
in a sﬁandarﬁized reading échievement test in music. This
test did ﬁot'require any singing‘or other musicéi responses
by the subjects. |

A limitation in technigue was found in the attempt
to estimate Vafiation in the span of recognition of the subjects.
It wes found necessary to assume that span of recognition was
being developed when materials of increasing length and difficulty
were flashed on the screen and the mean scores bf responses
maintained improvement.

Assumptions recognized.-- Not all pupils in general

. misic classes of schools are interested in music. Probably
fewer pupils are interested in reading music, even though

listening may be & pleasure.~ To make the study of general
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- value, pupils of very limited reading ability in music were

inéludéd;;nlthezexperimental grdups as well as others who

showed some original reading skill. t was necessary to

assume that all the subjects were interested in improvement

of reading skill. The lessons given were, by nature of the.

design of the study, rather formal and difficult for the

‘subjects.

All pupils were encouraged to score as well as

08sible on all tests used and in all training lessons. No
BY C. g .

‘actual grading of accomplishment in reading music was ever

used on report cards of the pupils. It was assumed that all

- scores were valid measures of the skills involved. No reason

was noticed for any other assumption.

in
oF

to

The instrumental players measured in reading music
the study were also recognized as presenting various stages

nterest in music accomplishment. All were assumed to react

ne

the various periormance tests in a way to yieid a true

measure of skill. It was recogniéed that the individual per-

~ forménce tests of the instrumentalists introduced the element

of nerwvousness over such a situation. All of the players had

perfarmed often previously, however, for the experimenter. No
reason Was'noted.fbr the reactions of the subjects to vary
because of the emphesis by the experimenter. All measurements

were made in the same manner and were objectively recorded.

Value of the study.-- This study is a primary inves-

tigation of a limited problem in the teaching of musical
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notation. Very little resesrch has been reported in this
area. The methodolegy of music teadhing needs experimental
treatment. The field of mechanical aids used in teaching
reading is one of ccntroversy, This study provides evidence
on the adﬁantages and limits of the use of a tadﬁistOSCOpic
‘device'in a general program for teaching ﬁhe reading of rusic.
The stud; promises to ~*twnote-’objaec’c‘iv"e-c‘ompar*:lsom;

of’ readlng pe”¢ormance by musicians. Thé reading index es-
taollshed by_the.lnstrumental performers may éssist future
work 1in this type of measure; Valld measures of readlng
sk;ll in music maut ultimate‘y be oesed on a per»armance '
Sklll rather than on<a'reaction sk;¢1 as measured today.

; As a study of transfer of tralnlng, this investlﬁa-
tloﬁ makes a minor contrlbhtlon to general psycho¢OCical |
liter&ture. L¢ttle ev;dence in the field of music relates

. to transfer of training.

Plan of the study.-- Chapter I'presents a statement

o the oproblem, and of the significance, the 1imitatibns, and
the values of this investigation. Chapter IT analyzes related
studies both in the field of general reading of literature
end in tl=t of the reading of music. Chapter iII describes
| the procedure of this experiment. The experimental design,
cheice ofvsubjects, training lessohs, and. various.criteria of
achievement arewexplained. Chapter IV presents the results

of the training lessons for the experimental group. The data

on development of span of recognition are included. Chapter V
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"compares‘ achlievement in reading music by thé experimental
end control groups.‘ Thé data are first evaluated on the
basis of the small sample technicgue. Results are also com-
pared, secondly, in terms of the mean score difference of
the groups. .The index of sight—feéding performanée, briginated’
for this.study, is used in gomparing the readirng perfdrmanCe
of the instrumental players. Chaper VI provides a general -
summéry,»and includes stétements on conclusicns;_applications,

and recommended investigations.
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CHAPTER II
RESEARCH IN READING EWMPHASIZING SPAN OF RECOGNITION

Introduction

This chapter orééents-an ovefview of maion ressarch |
deallnv with span of recognition in reading. The Tirst
section of the cnapter reviews research in the readlng of
literature. while the latter portion deals with research in

reading music.

Research in Reading Literature

“Relationship of the problem to research in reading

'fliterature.-- Reseafch in reading literature covers a wide
ield:t 4 small'portionbof~this work relates to.the sbanbof,
fecognition.a This study attémpts to use a techniqué‘bofrowed
froﬁ the field of methdd in teaching the reading of literéture,
‘in pplication to teaching the reading of music. The problem
of the development of span of recognition is the common ground
for this‘étudy and general reading researcﬁ. Research oﬁ span
of recognition, Eoth.in cvneral reading and in reading music,

is acceordingly reviewed briefly.

Meaning of span of recognitlon.-- In resegrch devoted
to reading there is cmsiant reference to the Importance of the

span of recognition in the reading process. A clear explanation

1 .
William S. Gray, “Readlng,“ Encyclopedia of Educational

Researcn, pp- 891-926. Edited by Walter S. lonroe. Prepared
under. axsplces of the American Educational Research Associaticn.
New Yorks: Macmillan Co., 1941.

- 10.
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1

~of the meaning of epan of re °gn nition is given by Sandvford-g
The span of recognition is the amount thet can be

zrasped in a single attention span...The span of clear per-~

ception is fthe: amowit that can be seen at a single glance.

and must be distinguished from the span of recognition...The

span of clear Dcrceptlon is inherited and can not be altered...

The span of recognition is always smeller then the spen of

clear percentlon. Observers can see more than they csn identify.

3

Research on span of recognition.-- Gray” found en

increase.in recognition span)thrbugh‘successive school grades.
This fact wes verified by Tinker,4 who found~an‘increase in
recognition span from age four to fourteen, with littié*ipcrease
after foﬁfﬁéeﬁ yéars'of age was reached.. |
Gray5v‘ound that the span of recognltlon mlght be

improvedjif training was undertaken early enough. Emphesis

' is plaéed;on careful choice of reading‘méterials;f Meturity
and practice bring an incfease in tﬁé span. " The imno”tance

of pe”ip reral vision in lanﬁuace reading is emphasized.
Buswell also notes the eye-vcice span to be generally fully

developed by grade five and records the stages of growth of

2
~ Peter Sandiford, Educatlopal Psychology: An
Objective Study, p. 336. New York: TILongmeans, Creen and Co., 1930.

3 .
Clarerce Truman Cray, Deficiencies in Reading Ability,
. 89. EBoston: D. C. Heath and Co., 1922.

P

4Miles A. Tinker, "Visual Apprehension and Perception
in Reading," Psychological Bulletin, 26 (March, 1929), 223-40.

5
Clarence T. Gray, op. cit., p. 90.

6

G. T. Buswell, Fundamental Reading Habits: A Studyw
of Their Development, p. 28. Supplementary Educational Monc-
graphs, No. 21. Chicago: The University of Chicago Press, 1922,
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the span of recogn uion. The reading rate and the eye-voice
sran are shown to increase tbgether. The percepﬁjal demands
of mature reading are fourd to be satisfied with a pause
Curation of one fifth OL a °ecwnd

Tlnker also reviews the studies on span of perception.
and finds several investigators to note a correlétion_of .50
to .70 befweén span of‘perceptibn and abiiity to score on read-
ing tests. As a summary of these reviews it is stated that-v-

: The span cf visual anrreneqsvon for certain. types
of materiasl is an important determinant of read&ng abllity.

. Reading improvement.-- Some variation is found in

the opinions regarding thne knowledge of the “Mportance of eye

movement'exercises-ami'the method to be used in~imp:oving
reading skill. Pordyce belleves that: 8

‘ *mnroverent lies in the field of correcting faulty
motor -cye habi its, for we Aave found that as the eye is trained
to grasp larger and larger units, the perceptual span incresses
at a corresponding rate.

This view would imply thau eye - movement exercises
give increased perceptual span. This belief is opposed by

Hollingworth, 9 who believes that there are perception habits

7Miles A. Tinker, op. cit., p. 239.

8Charles'Fordyce, "Testing the Efficiency in Reading,®
Addresses and Proceedingzs of the National Education Association,
55, pp. 318-21l. Washington: National Education Association, 1917,

9Leta Hollingworth, Special Talents and Defects, . 61.
New. York: The Macmillan Co., 1928,
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which affect reading efficiency but~separate= these perception
habits entirely from the qugges ion tba+ tney are’ eye- -movement
habits .

| | Witty snd Kepel state; 10

Researcn hes demonstrated that improvement in eye .

- movement occurs when reading gains are produced by remedial
programs which maske nc direct attack upon faulty eye movement.
In fact, eye-movement training in itself has been shown to
yield no apnreciable gain in reading ability...The assumption
that effective reading may be achieved by phonetic drills,
eve exercises, or other part—devioes, neglects the fact. tha*

interest -and need shouLd e determlnants of metqai.‘

Horn states nhe ‘most extreme view-'ll

‘ The classroom teaoher needs to be concerred w1ﬁh
movements of the eyes 1little more than W“th the movements of -
the bone° of the inner ear. o :

Boﬁd 12 places the empha81s upon &a dlfferent DOlnﬁ.
aulty eye movenenus are v1ewed as & result of.i“abllity to |
.reaa the materlal. The problem is recommended. as one of
.correctln@ poor read:.nO techniques of which faulty eye moveé
ments are a result.
Whethe r the improvement in reéding eff"’ ency through
increase of perceptual span is e problem of eye-movement habits

or not, Brooks notes that: 13

.

10 Paul Witty and David Kopel Reading and the Educa-
. tive Process, pp. 17-18. [Boston:. Ginn and Co., 1989.

11 Ernest Horn, Methods of Instruction in the Social
Studies, pp. 201-2. New York: Chkharies Scribner's Sons, 1937.

12 Guy L. Bond, and Eva Bond, Developmental Reading
in Hich School, p. 72. New York: The Macmillan Co., 1941.

1e F. D. Brooks, The Applied Psychology of Reading,
p. 32. XNew York: D. Appleton and Co., 1926.
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- The absolute span as measured tachistoscbpically
not used in reading. The reading span 1s subject to train-

is r
“ing to more nearly its phy81olozical llmlt.

| - This nts the direction of the provram to be
followed, for, as Brooks states further- 14  ‘ ‘”

~ The- tachlsuoscopic span is the phy51olo~ical limlt
determinlng the upper levels. of readlnm-SDan davelonment.,

A machlstoscqplc reaalng practice.-- Weber ls‘has used

;tachistocopic exercises with college student | PractiCe was
given in 1dent;fy1ng forms, in readlng~sense:and,ncnsense
materiais,'and.in responding to true-falseIStateménts.'-A_'
;re51daal gain in the exoerlmental group of four per cent 1n
freadmng comprehen51on and twenty-four ner cent in readim5
‘speed was noted. Results also were noted Jnow1n5 the per—
-'sistence of such 1ﬂprovements w1ﬂ3 tne passing o;Qtiﬁw. Tbe
best materlals and procedares for: practlce work are given.

Relations between Iimprovability, general intellﬂgence, “and

Cinitial readlng speed are also stated. |

Robinson 1° also has reported an experiment with
college freshmaa‘inzwhich trainingAwas given in reading phrases
shoﬁn,for_short exposures. The selections used were typed in

short separate phrases graduslly increasing in length. Reading

% 1p14., p. 44.

15 . 0. Weber, "The Use of Tachistoscopic Exercises
in the Improvement of Readlng Speed,™ - Psychological Bulletin,
34 (October, 1937), 533-34. -

16 Francis P. Robinson, "An Aid for Improving Reading
“Rate," Journal of Educationsal Resoarch 27 (nebruary, 1934),

-453~5.
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from normal literature was interspersed with the tachistoscopic
training. The rate of reading speed increased Fifty-eight
per cent and the com@rehension accuracy five per cent .

The gzins were due to the following factors:

(1) - Sixty-two per cent increase in the width of

fixation (span of recognition).

o

) Five per cent reduction in duration of fixations.

(9

(
(3) Sixty-seven per cent feduction in the number
of regressions. | |
- The résults show that readingeSpan ﬁmprovement was

& primsry causé,of'the éains iﬁ‘rate. ‘The sdbjects improved
in percelving words at,akglance,;reducing‘the number of
}fixations.‘ An irproved eye-movenment rhjthm_waé noted with
 mbreLconstant forward(ﬁoveméht3bf the7eyeévaﬁdifew long
fixations. |

It wasAalso noted that the average reading span of
the experimental groups represented 6nlj forty=-one per cent
~of their perceptual span. The span of perception inAtachis—
toscopic reading was noted to be aboub twicé that of normal
feading. Only in exceptional cases could the readef approxi-
mate in normal reading the perceptual span of tachistoscopic
reading.

Harris refers to narrow span of recognition as a
commen cause of slowness in reading. This narrow spaﬁ is
shown to be the result usually of excessive oral reading and

. drill on pvhonetic analysis. The recommended practice 1is
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descwxbed as follows:

The best kind of pract;ce for broaden¢ng the recoz-
nition span is to give training in the recognition of words
and short phrases as uni*s, by means of tachzstoscopic exposure
or flash cards...The time of exposure must be less than a half

vsecond so as to prevent more than one look at the Word...

Farther instructions are given for procedures in

teaching reading by neans of speed devices. 18

VWhen Plashed exposures are used as a e thod for im-
proving speed of word recognition, there is a DoSS]bllltV that
the skill acquired in readinﬁ the cards mey not. cerry over to
the reading of the same. wards in connected materiel...This
can be avoided by giving connected reading drill after the
flash card drill using the same Words.

Harris 19 also comments on the use of the metrono-
scopé,»a'machino for svstematic short exposures of words or
’pnrases at reguiar intervals and in a, 1eft to-right secaence,
| 'by observvnv that the fixed. soeed of the machine may be a |

"draw-back, since good readers vary in ablllty.
Harrlq conclders motlvatlon of irportance ir the
'20 ‘ '

programe. Be states~

o
L &

trainin

: Experimental evidence indicates that motivated
practice prodvces as much improvenent in rate of reading es
programs of eye training do, while 1t has a somewhat more
favorable effect on comprehension.

l7
. 1 Albert J. Harris, How to Increase TQead:mg Ablllty,
p. 292. New York: Longmens, Green and Co., 1940.

8 .
Tbid., p. 263.

19
Thid., p. 288.

© Ibid., p. 296.
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Many investigétors recommend the use of flash cards
or such devices for short exposure.drills aé the,ohe utiliéed
in thls study.. _ | |
Durrell 2l recﬁmmends the use of short exPosﬁre
déﬁicés, sach that the Chlld has just one look at the word.
'The time of nresentation of tach¢stosconlc materlals is sug--
gesﬁéd‘as one-half second. 'This seems a2 long exposure 1nbthe'
light of other studies which will be'discﬁssed later in con-
Hnection with the pfoéédure ofbthis experinent . |
» The use‘pf‘lantern slides is also suggeéted by .
 Durrell. ?2’ A progrem similar to that attempted in ﬁhi§
study‘is;ouflinéd fbr'reading pfécﬁice,
McBrOOmvrecommeﬁds the use 6f'the"metrOﬁoscope.‘
This writer states: 23 | -
| Greater improvement in mechanical reading.skills

occurs in given periode of time among pupils who have been
trained with the metronoscope than wvtn puolls who have not

had tais t“a$n+ng.
A limitation of the metronoscope is also stated: 24

Comprehension of written materials does not always

21 . : _
Doneld D, Durrell, Improvement of Basic Reading
~Abilities, p. 178. New York: World Book Co., 1940. '

22

Ibid., p. 190.

Z
23 imude MeBroom and Others, Newer Practices in
Reading in the Elementary School, pv. 42-5. Seventeenth Yearbook
of the National Elementary Principal, Vol. 17, No. 7. Washington,
D. C.: National Educatlion Association, 1938.

24

faude McBroom, op. cit.,p. S0. ' -
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improve in proportion to improvement in the mechanics of
reeding performance as a result of metronoscopic training.
Drills do not result in a decrease in ability to comprehend
what is read, but comprehension improvement is relatlvelv

slight.
| The flashmeter, maﬁufaéturéd'by the Xeystone View

Co., Meadsville, Pa., was used as a controi deviceyin this
study. The merits of this‘équipmeht ére listed as folloﬁs by
' MeBrooms 25 |
| The flashmeter may be used fors: .

(1) - Measuring width of recognition Span.
"~ (2)  Testing speed of perception.

(3) “heckinc for accurscy during quick perception.
(4) Detectina faulty reading habits such as head
movement,‘lip movement, and vocalization.

| Prevéntive-yalues are listed for the flashmster.
The'device‘is claimed to préventrreverSQIS, to‘pfevent}ladk
of intérest; to prevént‘failures,'and to helpldiséovef
potential readlng failures. o

It is flrtner stated, however, that research still
has to determine adequately all of the values of the équipment
and also to ascertain how it may be used -for the.greatestA

benefit of children leamning to read.

The use of tachistoscdpic devices 1is reéommended
further because the pupil must recognize the printed symbols
instantly; and comprehend specific meanings Quickly and
correctly. Further, it is shown that the pupll must assimilate

the‘specifié meanings, Integrating and interpreting them in

order thét he méy develcp comprehension.

25
T il | '
Maude ¥eBroom, op. cit.,p. 41 -
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The following statement emphasizing reading speed

If reading speed is ood,ef‘fectlvenesq dnnends on
comprehension. If comprehensi on is good, efficiency depends

on speed.

cole 27 recOﬂmends a remedlel program in phrase

‘reading‘which was closely paralleled in this study. A

'lantefn'SIide projector is used with slides prepared by
typing Words and phraééS<on transparent celluloid‘by the use
‘of radio mets. The materiais increase in length graddélly
from.flve‘to eight letters and finally to’twelvéfletters‘on
a siide. A darkened room with s screen is utilized. |

411 of this is very similar to the techniqﬁe of the

present experiment. BEXposure, however;‘is made in the~GQle
fprocedare by cuﬁck removal and replacenent of the du t cap
of the projector, altnougg=a shuttver 1is recommended. A
shutter was used by the experimentefvin this study.

It is interesting to note that Cole recoﬁmends
that practice last not over ten minutes, a restriction also
observed in this study.

A featuve in the procedure descrlbed by Cole,

- -

different  from that in the present study, 1is the contlnued

-

exposure of a full paragraph of.Writingbuntil all‘pupils

finally. read the example.

26 o
_ Maude chroon, oD. 01t., p. 41l.

27 wella Cole, The Irprovement of Reading, pp. 107-10.
New York: PFarrar and Rinehart Inc.,‘1938.
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Cole summarizés the~possibilities of improvément :
of readingvspeéd‘thus: 28 |
The speed of reading;can be markedly increased with-
out loss of comprenension if one is willing to take the reasonable
precaution of bezinning with materisl thet is easy and interess-
’ing‘and of giving each child the type of drill he needs most.
 From the preceding paragraphs, it appears that much
‘ help may be expected from the use of mechanical devices for
«faésisting the‘trainingkof reading. -However, Gates,29 in a
 study onithe_use.of flash cards, cautions against great'éxf
pectaﬁions fcr the results of such devices. The statement is
jfmade that training with flash;cafd eiercises results in |
HinCreésed's@an‘of_ap?rehensioﬁ, increéééd speed of peréeption,
and more effective eye'movements oﬁly aé long ashfiash-Cards
are used. The evidence indicates that these desirable habits
do not transfer to actusl readiﬁg in the degree suggested‘by
thevadvocates of flash cards. The habits developed are im-
bedded'in»a situation more -op leSs distinet from that of
reguiar reading. |
| cates 0 points out that it should not be concluded

that nnothing: but undirected practice is needed to secure

28
Imella Cole, ops cit., p. 120.

29 :
: Arthur I. Cates, "Functions of Flash Card Exercises
in Reading, An Experimental Study," Teachers College Record, 27
(1925), 311-327.

30

Ibid., pe 328s%, oo, Cro, oo
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speed in resding. He adds that flash deviees mey be useful
in their own right, for example, in the development of interest.

It was noticed during the progress of the pfeéent |
stndy that considerable interest seemed to be displayed
particularly among the instrumental players includeduin.the
experimental group. Some pupils commented about the training
after considerablevtime had elapsed. Theee playere were‘quite
interested in developing reading skill.

" Ruswell con51ders the atage of‘development of great

,importance in establiShing'nroper application of exercises. 51

Where short exposare exercises have been tried at
the proper stage of development improvement has occurred...The
DPlnCLpal difficulties which have been encountered seem to
have been due to lack of spplication of the exercises at the
proper stage of developmenu or to lack of a systematic ard
etandavdized metbod of presenting the materials.

Letters vs. words andAPhrases in readlng.-- ‘Gray 52

has summarized much of the research relative to letters, words,
and phrases in reading by saying that the method bfAreediqg
depends upon the purpose of the resder. For mature readers

an outline of the word form is sufficient for reaaing. ~ The
total form is the essential thing, the various determinin

letters only conditioning the word form. The numbers of items

31 :
G. T. Buswell, Pundamental Resading Habits: A
Study of Their Development, p. 139. Supplementary Educational
Monograpns, No. 21. Chicago: The University of Chicagp
Press, 1922. . S o o

William Scott Gray, Summary of Investigations
Relating to Reading, pp. 74-6. Supplementary Educational
Monograpns, No. 23. Chicago: The Unlversity of Chicago
Press, 1925. ' o
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recognized at one view afé greater when tney are érganized
in higher perceptnal units. The amount read per‘éxposure is
less whén reading by words than when reading by phrases. ‘The
length of word is not a significant factor in recognition but
the grouping of elementary impressions into larger wholes ié
bne of the most esSential facts in the growth of recognitidn
span. As a measure of,reading abiiity the span pf recognition’
is most significant. Exerciseé to increase the spen of recogni-
tion shouid be‘relatively.simple,’interesting, and related to

a fomiliar field of thought.

 Gray states the results of training as followss °°

. The size of unit recognized in reading may be in-
creased through appropriate training. It 1s valid to conclude
that training may increase span of recovnition...A clear cut
distinction must be made between span of percentlon and span
of recognition in reading...The span of perception is usually
much gresater than the size of the unit recognized in reading,
the latter may be greatly increased through training...Growth
in span of recognition occurs largely in the first four gredes.
It may also occur as a result of training, in the uppéer grades,
and even in the case of adults. :

‘Comprehension and span of recognition.-- Klapper o4

notes that rapid readers are more intelligent readers. Of
course ranid readers must use a wider span of recognition to

achieve speed. Starch 55 has determined a positivé correlation

38
Wiliiam Scott Gray, op. cit.,pp. 78-9.

4
5 Paul Klapper, Teaching Chlldren to Read, p. 19.
New Yorks: D. Appleton & Co., 1915.

° Daniel Starch, Educational Psychology, p. 284.
New York: The Macmillan Co., 1923.
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retween span of recognition and rate of comprehension,

masy and familiar material is recommended to emphasize per-

1s necessary. Deteils ere stresseld for some casy words.
Training can make the methods of analysis rapid end accuraﬁe.
Control of recognition span in reading early is a
determining factor in training rhythmical eye,m6Vements.
Ra.ndom oécillations cause poor eye rhythms. Wide span of
: recognition is not sufficient in itself to give efficient
reading ability; The‘rhythmical eye movements aré impértant.
Euswell emphasiégs the followlng essential hablts
in developing readihg: 5
~Accuracy of recdgnition
Wide spen of recognition
Speed
Rhythmical progress of perception along lines

Accurate returns from the end of one line to the
beginning of the next.

/'\’\,"'\,"\t"\‘
Ui -
et e e

Gray summarizes the procedures for obtaining better

. 37

resding as follows:
Speed may be increased through appropriate methods et

various levels of school progress...Notable 1lncreasss in speed
drills on comprehension varies with the emphasis placed

Buswell, op. c¢it., p. 138.

57 William S. Gray, "Reading,® ZEncyclopedia of
Educationsl Research, p. 922. Edited by Welter S. Monroe,
Prepared under auspices of the Americen Educational Research
Association. New York: Macmillan Coc., 1941.
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on both speed and comprehension in the training exercises...
Effective methodls are:

Speed drills on sbart passages

Short exposure exercises qupplemenued. vy sueed
drills

Training in rapid readlno

Training to reduce vocalization

Training to increase span of reconnitlon
Increasing amount of reading done-

Pacing eye movements

Developinp nmotives for improvement
Securing favorable conditions for practlca
Studying factors of success

Seouring peTSLSuent practice.

Loame X N
0 =

1:1 NN T N N
DODIomurhdh 1
St Nt M okl o S Sl ——”
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Ruswell, as 2a recjl% of Worklng with adults, maxes

the following statement¢

VarLatlons in width of the span. of reco~nition are
apparently controlled by an inner process of comprehenﬂing'
words and mesnings...If the words are familiar and if the

- content of the reading materisl 1s in a field which is well
known by the reader, the eyes take in a considerable amount
of material at a single fixation; but, if difficult words
and a strange content are met, a deuailed examination 1s re-
quired necess1uatind narrow span of recognition.

Eye-voice span.,-- The eye-voice span may be defined

as the distance between the eye fixatioﬁ on a word and the
word thé voice is pronouncing while reading alond. This
measure has been the subjéét of'researdh. Buswell ¢ states
that 2ll good réaders have a wider eye-voice span than poor

readers. There must be scmething about a wide eye-voice span

L

38 - :
Guy T. Buswell, How Adults Read, p. 54. Supple-~

mentary Educetional Monographs, No. 45. Chicago: University
of Chicagzo Press, 1937.

39
G. T. Buswell, An Experimentsl Study of the Eye
Voice Span ir Reading, p. 62. Supplementary Educational
Monographs, No. 17. Chicago: The University of Chicago
Press, 1920.
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.40

which is characteristic of mature readers. Buswell™™ cites

the need for development ofnsnecific methods for tﬁairirg the

=Y

 habit o] pwshing the eye farther ahead of the v01ce in arder
that .there may be an 1nte"pretatlon of meaning in 1arver unit
In music the span between the note being read oy
the eye and the note be:.nq oe”Lcrred corresponds to the eye-
veice span in llterature readlns. The eaperlmenta* traln ng
of this s dy was 1ptended to increase comprehension in span
of recognltlon. It was hoped tbat such incressed comprehen-

gion would result in improved per:ormance 1n,31ght reading

‘masic.
Reading of Music

‘Notation of music.-- The musical score has_beén very
41 '

extengively discussed by Muréell.

The musical notation as we have it today is ore of
the most ingenious and intricate systems of symbolism ever
developed. t is a complex of symbols of entirely different
types, some being directly representatlonal and others conven-
tional or_awbltrary. - The score can indicate at least roughly
the pitch contour of the music in immediate visual represen-
tetion. By the use of slurs and the tying together of the
flags it can do a great deal to represent visually the lateral
as well as the vertical organization of the music. But time
signatures, measure bars, indications of tonality, and staccato
points, as well as rests, are all indirect or conventional
symbols, and are by no means invariably rationally self-con-
sistent. Virtually no experimental research has been carried

40 ¢, T. Buswell, op. oit.; p- 63.

41 James L. Mursell, The PsvchoTOgy of wus;c, pp. 251-4.
New York: W. W. Norton Co., 190’7. .
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on dealing with psychdlogical processes involved in its
apprehension, and so we are thrown back upon zenersl theoreticsl
considerations, and upon Gnalogv with other types of symbolism
varticularliy that of written lasnguage...

Tt wouald seem reasonably certair that the symbols
- of the musical score should be apprehended group-wise in terms
of their musicsl meanings. e have repeatedlv insisted that
the perceptlion of music depends upon sural integration. It
is heard and responded to as total configuratlons of melody,
harmony, ard rhythm, not as separate notes or intervals or
rhyvthmic unit groupings. The analogy here with language is.
extremely close, for we hear spoken language as sentences or
-phrases--that is, wmeeningful units in seguence, and not as
series of words or syllables. And 1% has been abundantly
‘demonstrated that written language is not read as letters
or syllables or words, but again as total meaningful linguistic
configurations. The same pretty certainly holds true of the
- musical score. Sut here we have an added systematic complica-
tion. For while written or printed words are in no sense
Girect visual representetions of their sound, the musical
score does represent visually some elements of the sursl con-
figuration, while other elements are symbolized indirectly
and ir. a conventlional manner. We may assume then that the
most elementsry and primary apprehension of the score is
simply the recognition of the indicated pitch contour. And
the next step, very closely associated with it, 1s probably
the recognition of the fundamental lateral orqanization
into phrase-units. Tonality indications such as key-signatures
and ®zccidentals®.should function by way of establishing a
mind-set...The convention of renewinz the signs for accidentals
after each measure bar is a point of some psychological interest,
for it turns upon the length of time a given mind-set can endure,
and the extent to which the incidence of irrelevant symbols
will tend to erase it. Time=-signatures and measure bars also
are conventional symbols whose proper effect we would hold to
be the establishing of an appropriate and controlling mind-set
or attitude. It would seem that any kind of intelligent peda-
ogy must be based on such considerations as these, and must
center persistently upon the significant totsl configurations
of the notation rather than upon its constitwent detail. OF
course, the cdetail is important and csnnot be Iignored, bdbut
it has mesning only in its totsl setting, and efficiently
directs activity only when so apprehended.

The notation has a constant tendency to impose
itself upon onr thinking about music, and we must constantly
remind ourselves that it is Ttoth an approximation and & con-

- ventional scheme, and that the realities of music are aliways
to be sought in what we hear rather than in the symbolism by
means of which we handle the c2uditory content. Take for
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instance the notion of key. Any key is simply a tonality
orgenization ahout a given pitch level chosen as the tonic

and represented by the pure power of two. It is not constituted
by four flats or five sharps, for these are nothing but con-
ventional symbols. Any key signature could be written in a
great many ways, and we select one of them 2s best or most
typical merely because experience proves that it most con-
veniently establishes an aﬂproprLate mind-set which causes

us to interpret the lines and spaces of the staff in accordance:
with a certain tonality scheme. As a matter of fact we could
‘write music without any recourse at all to the device of the
key-si gnata;e, though it would not be convenlenc to do 80 since
it would make the mus1c harder to read...

: Ancther n:t::.sil,e-ad:.nc~ sugge5u¢on conveyed by the score
is the idea of music as made up of discrete notes. We have
seen that the constant tendency of the voice is to dlSpeﬂQG
with definite discrete pitch-steps and to Iunctlon in tTerms
~of total melodic configurations.

Ths complex problems in reading music involve one

otker reguirement. In performance, musicians must determine
phrasing. Difficulty is experienced'in establishing'the
phrasing, defined as groups of tones which are arranged in

a related order s0 as to give a unified musical idea.
Recognition of the elements of & musical phrase in the nota-
tion often is a difficult task. The problem is compligated

by the unlimited order of rhythms and tones combined with o
variety of performance types, such as legsto and staccato.

In the reading of vocal music assistance in phrasing
is given by the words themselves. In the best vocal composi-
tions the phrasing of words and music is 2 uwnity. In instru-
mental literature of the easier melodic type the phrasing is
often obvious,but‘may be open to variastions of interpretastion.

Such factors as the bar line and the rhythmically longer tones
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-+0ffer helps, but sometimes are mlsleadLné. The tendency for
the inexperienced plasyer to phrese ‘st the bar line is a
difficult babﬁt to break. The bar line often seems to mark
the limit of the length of pnrase in the mind of the player,
Whereas the composer may intend a longer grouping.
“Another alff¢cultv is experlenced in writ nng mucid,
.,1Many musical performers find it very 4if flcult to notate the'
‘music they would like to write. |
| ‘ az
As QOrtman has showns
: - By far the greatest number of Drob]ems in ear-dicta-
tion are not auditory but visual. Puplls normally hear the
stimulus correctlv but cannot preperly transfer 1t to musical

‘notation.

Comparlsons‘;n the readlng ef mu31c and lltersture.--

‘In reading 11terature regular norlzontal movements of the
.eyes from‘left to right occur with occasional regressive move-
.meﬁts; bﬁt with 1little vertical motion. In music the reading>
vresults from zigzeg movements gradually moving from left to
‘right. The eye must move from clef to clef in pilano, organ,
or orchestral sceres, end from notes to words in singing. In
following the music of instruments the verﬁical motion of the
eyes is very noticeable. The reading of music is complicated
through the necessity for maintenance of rhythm and the intro-
duction of interpretation. Performance definitely retards

the reading of music. HNany musicilens can read two or three

42 0tto Ortman, "Elements of Chord Reading in lMasical
Notation,® Journal of Experimental Education, 3 (September, 1934),
50-57.
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times faster when not asked to perform. Many skilled
musicians can read mﬁsic they are. unabie to.perform, such
,-as that in an orcnestrel score.
Tne habits necessary in readlnp empba°17éd by

43 . ; s . ‘
5'lnclude wzde span of recognltlon, rapid rate of

Buswell
:recognition regardléss of the size of the unit, and regularity
»of roythmic proaress of pePC°pthD alonp the orlnted line.

. Jaccbsen 4 meintains that -the readlng of music requlres

these same habits with the regularity of rhythmic progress
of perCeptibn to include clef %o clef and.ﬂeasure t0 measure.
’Span,of recognition is influenced by memory. In masic one

nus t focus eyes on one groun whiié playinc the previous

group. Rhythm values must be retalnea 1n memory Whlle’

-aotuaTIy reaulng the staff location of the note.

Research in the reading of mu31c.-e ‘Bean used &
“tachistoscope inran experimental project in reading piano
sccres. The material used was prepared on flash cards with
two stimulus cards employed at once. The music wes arranged
in melodic, polyphonic, and harmonic patterns with sn ex-
posure time of one-fifth second. The length of exposwre is

longer than in meany such studies.

43 '
G+ T. Buswell;“op. cit., p. 138.
44
0le Jacobsen, "An Analysis of Eye Movements in
Reading Music,™ p. 98. TUnpublished NMaster's thesis, University
of Chicago, 1926.
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On the basis of his results, Bean recommends as

follows: 45

(1) In_reading music look ahead. The amount is
dependent on speed. Thus anticipate adjust-
“ments. A
b () 8Sight read day by day regulariy.
o (3) TUse a large amount of material within the
ability of the player.
(4) In reading for speed permit no looking back
to correct errors just played.

"These_suggestions are practical'qnes for the in-

strumentalist.

: Good sight reading 1is not a gift. Scales and chords
must be recognized in all positionsi TLearn to read in advance
~of the playing,. first one measure, then two, three, or a
" whole phrase. : ‘ :

- ‘ ~ ) . '/ . w. 2 47
Senders also emphasizes reading shead:

In reading music one reads as far shead as he can
mentally realize the music at the moment. At a thorough
attentive glance a page cf matter (to which music matter
cen be no exception) can be grasped as a whole and fixed in
the memory for the conscious analysis (reading) when the
page 1is w1thdrawn. To become accomplished readers the first
step is VLSU&LIY to realize the printed page of music. .

Teirchild 1ntroduoes an added elesment: 48

*° k. D. Bean, An Experimental Apprcach to the
Reading of Music, p. 75. Psychological Monographs, 80,
No. 6, whole No. 226. Columbus, Chio: The American Psycho-
loowcal Association, Chio atate University, 193 . Pp. v480.

6 L. ¥. Strong, "Facility in Sight Reading,' Etude,
60 (Apr:x.l, 1929), 184. '

47 H. Sanders, PEye Treining for Music Students,®
Etude, 39 (October, 1921), 570.
48 Homer E. Weaver, "An Experimental Study of Music

Reading." Unpublished doectoral thesis, Stanford Unlversity,
1930. Pp. 408.
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Iookx econstantly shead and be able to do a great
amount of surmising.

It is to be noted that a musician may be able to
anticipate thevmateriaikhe is reeding, by skillful analysis
‘and.ability to infer what the succeeding passages will be.
This is7particﬁlarlj true of arpeggio type passéges in'which
one or two tones of a long seriés may give the pliayer the -
glue needed tovestablish the wholé pattern.‘

‘Weaver 42 has measured the span of recognition‘in
music'reading. The greateét extent of_reading for eadh
secondlwaé.determined to’be eight notes. Probably the
amount read wasinot as great asjthought; By measuremshtbu
of the'émount‘oflqvprlapging necessary in order to provide
for accurate réading; an index of reéding efficiency for
Subjedts was determined.‘ The system of determining the
number of noﬁes per fixation by dividing the number of
‘notes in the selection by the number of'fixations is
open to criticism.

Weaver shows the impossibility of reading notes
from two staﬁes at once_with any degree of accuracy. A
low correlation is established beiween results for vertical
and horizontal material. Writing knowledge and playing

knowledge of musical materials are not the same thing.

Promer . Weaver, "An Experimental Study of Music
Reading." Unpublished doctoral thesis, Stanford University,
1930. Pp. 408.
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The span of recoghition varies with the kind of

material presented, with the amount of training, and the
method}of reporting; The relationship beﬁween reading
épan and the amount of trainihg makes estab1ishment of an
acéﬁrate mathematical ratio difficulf. ‘The‘eye—hénd span
in piano performance varies from oné‘to seven notes 6r
chofds ahead. The overlapping in playing performance repre-
sents the difference between the average number of notes
seen at one fixation and the average number of notes pér—
'formed'perifixatiqn pause.. | |

. ‘It may be notlced here that even with compléte
_equipmént,fqr photegraphing eyé movéments the‘problems,of
‘analySiSQOf Eéhavic: Whiléfreading mﬁsic~aré #efy complex.
Thelirbegularity of the musical score»accOunts for this.
Types- of muéical writing,fail into so many patterns that
an éndiess variety of visual effects can be achieved.

Repetition of figures and notes is freguent, as in the

e

ngse of the alvhabet in language. Repetition of longer
phrases éndimelodies is less often found. Constant new
impulses are presented in the construction of the notation
cf the musical score.

50
Buegel has found the horizontal span for reading

music to be less than eight notes. An auditory motor type

50 ,
Hermen F. Ruegel, "Differences and Delimiting
Factors in Reading Plano Scores." Unpublished master's
thesis, University of North Dekota, CGrand Forks, N. D.,

1934. Pp. ix 4 312.
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. of reader was’foﬁnd,rwho filled in the details later.

-Nb‘obvious difference in.suCGess was noticed in
reading space or liné notes or in the resding of bass and»
tfeble clef. Notes in the staff were significantly easier
to read than leger line meterial.

Buegel notes that research in»languageAreadinp
must bevsubstaﬁtiated in music befare,substituting one fof;
the other in findings. Ineffective methods of teadhing afe
the causes of insufficient.récognitibn»span in feading
music._'A relationship betwéén proficiency of pefformance,x
proficiency in memorizing, éﬁd\ths récognition'épan‘was ‘
noted.. | | | |

Buegel hotlved that the ﬂovement of eyes in rh ytamlcpl
. or melodlc anits was more impor+ant then a ‘minimum number
of fixations per‘line..‘

This is true in music because the rhythm of the
perthmancv, as in-reading aloud, will establish the speeé
with which the eye reads.

Buegel érgues that the reader of music should have
a comprehénéion span such as to permit recognition of com-
plete rhythmical and melodic units. The size of recogni-
tion span varies with the proficiency of the group and the
type of trqining. Variation of interpretation was greater
in less proficient groups than in advanced groups of per-
formers. Notes are read through organization of single

| notes into higher perceptual units. The "Gestalt!" quality
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is an important factor‘but not the only fadtor in reading.
Sbmé playérs do not see\details:‘but some do, very efficiently.
certain combinétions are récognizea by special,chafacteris—
tics such as the réf1exive'charécter'of notation.

Buegel considers reading ability a specific accom-
plishment;  Ability,bf musical performance can not be
measured by the study of the’fecognitionvspan, althdugn
it is very llkely that bupils w1tn a greater recog nLtlon
span are the‘better learners,

~ The last conclusion is partiéularly interesting 
in connectiOn‘with this experiment. ‘Ability in mﬁsical
performancekiskdifficuit to:rate oﬁjectivély, but sight-
 heaavng skill can be measured somewhat mare accuratelv. :
An attempt has been made to . sfldy the relatlonshlp of: Si”ht-
readlng perxormance to the resalts of the trainlng program
in span of recognltlon, in the present study. -

Wheelrlght has concr;buted,to the tesic method of

priating snd publishing music. The findings include the
following: 51

P (1) Spacing is not consistent in children's song.:
meteriels to indicate time values.

(2) -Pgtternmscor. notes ‘mpersuccesdively:comparéd
more accurately wben spaced in cons1stent.

51
Lorin F« Wheelrxvht An Exzperimental Study of
the Perceptibility and Snacinc of Music Symbols. New:¥orks TEachers
Colieze, Columbia University, 1969. Pp. xiii+116. :
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prooortvon to time values then when not lo)
spavvu .

(5} Music is sizht read and. peffbrmed at the piano
with 31mnl¢lcantly Tewer errors when the symbols
are spaced in proportion to their time valles
than when spaced in the trad;tlonal mgnner.

’ : Tbese saggestlons reqalre a new prOVess of prlntinﬁ
masic. A few select¢ons are shown following the plan suoaested
by Wheelright. The incveased cost of follow1ng tre =pacipg
.pian’relatedito»rnythmlc length of note wlll'propaplyvpre— R

| vent such a system from‘becbming widespread;"The vafiations

in effédtive priﬂting’of'mﬂsicVcan be ascertéiﬁed easily |
kby inspection of fﬂe work of'different.publishers.' AéHinv

‘language orvatln g, there WiLl probebly always be considerable

dai _Perence in 31ze, spa01no, and comp051tlon o? the mu31cal
 notat1on. A coa51stent methai of notation would add to
reading ease, but it remalns necessary to leanm to read
rapldly ami effectlvely the music alroaay prulted 1n uhe
standard metnoa of notatlon. This varies slightly with
dlfterent engravers, mus1clans, publishers, and prlnters.

. The work of Jacobsen 52 clarifies some of the reade»
ing'brobleﬁs in music. Special equipment was used to follow
eye movements, while thé subjects performed musical scores

at sight. A low number of regressive eye movements was

noted, except in looking at the key signatures.

5% 01 Jacobsen, "An analysis of Eye Movements in
Reading Music." Unpublished master's thesis, University of
Chicago, 1926. Pp. vii4 107. ‘
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 The metiod of estimating span of récogﬁition by
counting‘the total fixations of eyes, amount of tim e re@ﬁired,
and the number ﬂf measares coptalnea in the selectioa, is

open to que qn. This index may be of definite value, but

J_
[ 5
)
as Jacobseﬁ says:

R

The observation of note duratron affects reading
~even though the subject may have been able to read faster.
The distance the eye precedod.tne playlng was not_determlned.
An 1mportant factor seems not only the number of
f;xatvons, but also the 1ength of time for playing the selec-
tion. Some see large groups of notes for a longer time and
others see smaller groups of notes for a shorter time to
achieve the same results in playing. In general the ‘
fastest readers are the more accurate readers and slowest
readers make the most errors. ‘ - :
:Jacobsen.recommends an’expariment to increase the .
span- of recognltlon and rate of recovthion.‘ Exefoises in
'_dexterxtv of per¢armance are suggested for better results
in reading by the musician. The vertical movements of the
eyes, because of the area covered, particularly in the
plano score, introduce an element in span of recognition
not found in other reading,' The content of the ares rather
than the extent is important. The retention ability of the
reader influences the size of the span of recognition. 1In
teaching reading 't is suggested that a method be used which

will secure the desired eye movemenus rather thaa to teach

corrected eye movements in order to improve reading.

53 ° :
Ole Jaéobsen, op. cit., p. 98.
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One of the difficulties in teachinz the reading
of mnsic lies iIn the lack of material progressively
arfanged according to reading difficulty. Almost all
magic fo: instructional purroses 1s arranged progressively
according to the difficulty of performance. However,

performance difficulty and reading difficulty are by no

means icdentical.
Summary

The material of this chaptér may be summérized
under thése topics:
| (1) Importance of eye movements
(2) The study of spsn of recognition
(3) Resemarch and opinion on tachistoscopic practice
(4) Similarity in reading music and literature

(8) Problems of staff reading

Importance of eye movementS.-- Disagreement is

found over the guestion of esye-movement exercises. J3one
authorities believe that eye-movement exercises improve

crdyce). The use of metronoscopic practice

i
(O]
o]
u
e
al
0q
{
iy
| md
}.J
t
o

is favored by certain writers (McBroom). Other writers
believe that eye-movement training is not necessary (Witty,
Kopel, Hollingwarth, Horn). Faulty eve movement is con-
sidered the result of poor reading (Bond). In music,
rhythmic eye movement has béen found important (Buegel,

- Jacobsen).
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Span of recognition.-- In general, there is agree-
ment in considering the span of recognition to be of im-

portance in reading. The span of recognition hes been
found to correlste with reading‘ability (Tinker)}. Span of
recognition has been found to correlate with comprehension
of written matter (Stérch). Rapid readers have been fpﬁnd
more intelligent readers (Xlapper, Starch). Speed in read-
ing has been found devendent upon the accuracy and width

of the spéﬁ of recognition {Buswell., Oray): Improvement
in span of recognition has been accomplished by training
(Gray, Euswell). It is believed that span of recognition
develops wlth maturity and training (Gray,_Tinker, Buswell,
Brodks). Narrow'span of recognition is believed a common
cause of slowness in reading (Harris). Practice for im-
pfovement of span of recognition is recommended {Gray).
This view 1Is also favored.in development of the reading of
music {Bean, Wesver).

Tgchistoscopic practice.-- Resesrch and opinion

vary somewhat in consideration of the values of short-exs
posure practice. Tachistoscopic reading practice has heen
noted to increase reading sreed (Weber, Robinson). ther
authorities recommend this type of practice (Harris, Durrell,
McBroom, Gray). However, it is stated that motivated
practice in reading also produces gains in rate of reading

and a more favorable effect on comprehension (Harris).
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of lessons similsr to those in this study. This is recom-

mended for literature reading (Durrell, lcRroom, Cole). The

4

this stud

B
8]

use of lantern slides, as in 1 vy, 1s favored (Durrell,
¥eRroom, Coie). The flashmeter also is suggested (MCBrooﬁ,
Cole). 1In the field of music, tachistoscopic :racﬁice has
been recommended (Weaver, Bean, Jaccbsen).

The 1imits of short-exposure practicé have been
shown in the lack of fransfer to actual reading situations
(cates). The practice was shown to increasse spsn of appre-
hension and speed of perception only while the practice

4

situation was continued. It hras

o'

gen stated that resding
avility in music was a specific accomplishment not measured
by a study of the span of recognition (Buegel).

A possible explanation of the differences of opinion
mney be found in the belief that failure of short-exposure
exercises may be due to lack of zpplication of the training
at the proper stage of development or lack of a systematié

and standerdized method of presenting the materials (Buswell).

Similerity in reeding music and literature.-- A wide

a

eye-voicz span has been found a characteristic of good readers

(Buswell). Emphesis on reading ahead in music relates to
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the eye-voice span. RHeading shead is stressed by musicians

(

has been compared and contrasted (Mursell, Jaccbsen, Buegel).

ti

een, Strong, Sanders). Reading of music and literabure

Notaticon of music.-- A mejor problem in music

education arises in the case of students who recéive the
musical stimulus_corréctly;but transfer the sounds %o wriften
notes incorrectly (Crtman). The method of notation of

rmusic has béén found very complex (Mursell, Buegel, Wheel-
wright). 3Some recommendations have been made for adopting
changes in writing music (Wheelwright).

Tnsolved problems.~- A study of development of span

of recognition, such as is attempted in this experiment;

hes been recommended (Jacobsen)} Research in mﬁsic on this
point is not conclusive. Research in the feading of
literature hes not established complete agreemént over the
value of short-exposure exercises to develop reading ability.
The sarme problem remainsg in the reading of music. Transfer
from training received in tachistoscopic work to useful
situations remeins a problem for further anslysis.

The reading of music is = mejor field of investiga-
tion. An adequate reaction response is needed. Some
measure of sight-reading performance will be museful. This
stﬁdy attempts to answer eome of these »roblems in music

education.
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CHAPTER IIT
PRCCEZDURE

Introduction

This chapter presents the experimental procedure.
The major topics treated are the design of the experimental
program; the choice of subjects and groups; the apparatus
used; the technique of Training; criteria for improveﬁent
in recognition Qf the musical eXcerpts;‘general criteria
for measurement of achievement in reading musi¢; special
criteria for measurement of achievement in reading music bj'

instrumentel players.
Design of the Experiment

The experimentsl method.-- This study used the

equivaleht groups method in an attempt to measure the effects
of a pértieular'mode of training in reading music. Experi-
mental and control groups were established on the basis of
initial status in reading achievement in music. Pupils‘
equated on the basis of original test scores were assigned
to experimental and control'groups by random selection.
Appropriate tests were used to determine reading achievement
in music. After division of the pupils into groups, the ex-
perimental clesses were ziven training in reading music by a
particular method. At the close of the training period ail
the pupills in the experimental and control groups were again

measured in achievement in reading music. Comparison of the

41
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experimental and control groups in reading achievement
wgs possible on the basis of these scores.

Controlled Tactors.-- It was attempted in this study

to introduce only one variable factor. The single variable
factor introduced in the experience of the experimental groups
was in the particular training program follcwed. All materials
ready by the subjects in the experimental groupé'inuthe train-
ing lessons consisted of musical excerpts flashed on & screen
for brief, controlled periods. Tﬁesé sets of musical examples
were desi@aed to give training in reading phrases gradually
increasing in length. It was intended to give trainﬁng'that‘
might increase the span of recognition in reading music.

v No othervspecial training in masic reading was
provided for any of the subjects during'the training lessons.
However, all the pupils included in the experimehtal and con-
trol groups attended the regular school classes in vocsal
music instructidn and received a certaln amount of practice
in reading music under conventionel conditions. No special
instruction in sight-singing was given in these classes,
although the children did read a great many songs.

Determination of results.-- A measurement of read-

ing achievement in music was made for all puplls before and
after the training lessons of the experimental groups. Data
were gathered measuring the progress of the subjects in the
experimental groups daring the training lessons. The

results tc he reported include both the date from the training
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period, for the pupils in the experimental groups, and the
initial and final test data for the pupils in both the ex-~

perimental and the control groups.
Choice of Subjects and Croups

Tocale of the experiment.-- All of the puplils in-

cluded in this study were pupils of Western Hills High School,
Cincinnati, Ohio. This institution includes a‘combinedk
junior and senior high school of sabout twenty-five hundred
pupils in grades VII through XII. |

Groups included.-- liembers of the general music

classes of grades VII and VIII, together with purils from
the school orchestra and band, were included in this study.
“At the time this study was conducted the pupils of grade
VII were grouped intc four cleasses of boys, and four of girls.
This sectloning was based upon sex, intelligence as measured
by the 0tls tests, and general school achievement as judged
by the elementary schools from vwihich the pupils came.

The pupils of grade VIII were grouped in similar
classes which had been previously established in grade VII.
Adjustments in individual cases had been made, so as to take
into account achiesvement in the previous year of school.
Sex differentiation was maintained as before.

The players of instruments included in the experi-
ment were mambérs of’ﬁhe scrool orchesffa and band. These

pupils were of mixed grade levels from grade IX to grade XII.
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Beth boys and girls were Tacluded. All instruments of the
various types played in a a1l band and orchestra were repre-

sented.

Choice of subjects.-- Before subjects for the ex-

periment were finaliy selected, all puapils in grade VII,
numbering 312 boys and girls, 211 pupils in grade VIII,
numbering 307 boys énd girls, and all orchestra and bend
playafs, numbering 114 boys end giris, were given the ¥nuth

Achievement Test in Music, Division III, Form A. Informa-

ion was also gathered showingbwhich students were studying
music out side of school with private music teachers.

- To avoid the possible infiuence of the private
study of music upon achlevement in reading music, no subject
vwas'selected for‘the experimental or control groups of grade
seven and eight who was receiving music instruction outside
the regular school music classes which all pupils attended.
This limitation removed the names of ninety-seven pupils
from further consideration.

In the group of Instrumental players, practically
all of the pupils were receiving added instruction in music,
eitrer by private teacher or in & school ensemble grow. No
pupil was included in this study from these groups who was
not receiving ‘added instruction in music, beyond that given
in the general music classes of the school. The effect of
all the instruction received by these puplls, whether in

school or outside, was to e considered in the measurement
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A special technigue
which the

of reading accomplishment by these players.
in actueal

of measurement for this purpose was developed by

£
reading achnievement of these pupils was measured
to neutralize

performance on instruments.
The selecticn of pupils was so made as
As =

the possible effect of outside musical instruction.
he pupils in

result of the methods of selection employed, ©

the instrumental groups were all recelving outside musical
instruction and the remaining pupils were receiving no outside
Thus, the pupils selected from grades

musical instruction.
seven ard eight were free from the possible indefinable effect
In the case of the instrumenbtalists,

of sight-singing lessons.
on the other hand, every lesson includes, by the nature of
2 instruction. Since

instrumental work, some sight-readin
most of the instrumertalists were receiving private instruc-

tion it seemed better to include those pupils who were

studying privately rather than those who were not studying

Division into experimental and control grouns.--
could

privately.

It was found that only five of the seventh grade groups
of

be included in the training lessons planned, because of

scheduling conflicts. It was possible to irnclude eight
the home room groups in grade eight, and also all baad and
orchestra players.

Withir each home room group cf grade seven and eight,

lists of names were orepared for 216 puplls wnose scores
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matched perfectly on the Knuth test. After these licts wer
prepered, 104 other names were added. These were puplls
whose scores varied slightly frow an exact rm2tch. These
additions were made to increase the total number of names.
Data for sixty-elight of the individuals whose scores were

imperfectly metched were finally included in the resulits.

The 1inclusion of the extra cases affected the central tendencies

and veriability of the distributlons of initisl scores for
‘the matched groups only slichtly, Data showing the degreé
of correspondence between the‘matched groups will be pre-
sented in a later chapter.

After the lists of names were prepared, with paired

cases together, cach pair was divided, one member being placed

in a control group of pupils and one in the corresponding

experimental group. To assizn these subjects, the technigue

of random selection was followed, as recommended by Lindquist.

4 tabie of random numbers 2

ment of subjects to the experimental and control groups.
In the original class groupings of these pupils, the
members of each class were all of the same sex, and were se-

lected for general similarity in intelligence and academic

1 s A R
' ". F. Lindguist, Statistical Aralysis in
tional Research, pp. 24-9.  Boston: : Houghton Xifrl
Company, 1940. '

duca-
n

i

2

o

Ibid., pp. 262-4.
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achievement. The primary basis for matching was, however,
equality or near-equality of score on the XKnuth Test.

After pairings were made, eighip-three paifs of

puplls were inclnded in the five pairs of grouns from grade

[
3
ct

seven, and seventy-seven puplls were included ih the eig
pairs of groups froﬁ grade eight. This made a total of 160
seventh and eighth grade pupils in the control group and an
equal number in the experimental group.

Instrumental students.-- The instrumental players

of the band and orchestra were also matched on Xnuth Test
scores and in addition were matched on the basis of the
particular instrument performed. These players were aot
matched, howsver, in séxvor gradevlevel.‘ The pairings,
according to instrument performed, included two pupils play-
ing trumvet, two playing violin, etc. Tor the purpose of
measuring reading performances, this matching besis was con-
sidered particularly'impdrtant;  The Knuth score vairings
were imperfect in twenty-two of the forty pairs finally se-
lected. The varistion was small, however, bDeftween the paired
scores. Ey the use of the random number techniéue of assign-
ment, the retched pairs were divided into control and experi-
mental groups. Data showing the sinilarity of the paired
zroups will be presented in a later chapter.

Number of subjects finally included.-- The limita-
)

tions imposed in the egquating of the pupils considerably

lowered the numrber of cases availabie, as already noted.
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The marther of subjects finél%y completing the experiment was
lowered by other factors.

Withdrawal of pupils in either the control or ex-
perimental group s reduced the numbers. Extended sbsence
daring the twentywtrainin@ neriods affected the total. No
incomplete éata were included in the final analysis of results.
Data for pupils who missed training lessons, or ﬁho, 2t the
close of the experiment, had records that were incomplete as
to any scores or tests, were not included in the results.
Fifty—seven‘pupils fromvgrade seven, sixty-five puplls from
grade éight, and thirty-six instrumental rlayers finally com-
pleted all trainingAand.tests. The study used tre data from
these 158 pupils in thé experimental group and from the vpupils
peired with them in the control group.

Teble 1 presents a classification of sﬁbjects by
ciasses and sex. This table shows that a total of sixteen
pairs of classes were incliuded in the experirent, with 1858
pupils in the Sixteen experimental classes and an ecual
number in the sixbteen control classes.

Exposure eguipment.-- In arranging the exposure
s = (> & -

apparatus used in this experiment, full consideration was
given to the reqguirements established by Wundt and Dodze, and

reported by Whipple. 5 The essentials of a good tachistoscope

are given as:

s Guy lontrose #hipple, Manuel of Mental and Physicel
Tests, p. 264. Baltimore: Warwick and York, 1910.
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TABIE 1

NTMBER OF SUBJECTS INCLUDED IN EACH EXFPERINENTAL
AWD CCNTROL CLASS

Peir Grade or | Exverimental Control Total
Group Boys Girls Boys Girls
1 Grade 7 iz iz - 24
2 Grade 7 10 . 10 20
3 Grade 7 11 11 22
4 Grade 7 : il _ 11 22
5 Grade 7 13 13 - 26
6 Grade 8 6 6 12
7 Grade 8 i2 iz | 24
8 Grade 8 7 ’ 7 - 14
9 Grade 8 14 14 28
10 Grade 8 7 7 14
11 Grade 8 9 9 18
i2 Grade 8 7 A 14
13 trade 8 3 3 6
14 Instrumental 9 4 11 2 26
15 Instrumental 8 3 10 1 22
1é Instrumental 7 5] '8 4 24
Total 87 71 92 66 316
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1. ZExposure is short enough to preclude eye move-
ments.

2. Arrzngement of flxatlon mark and stimulus is
such thsat all parts of exposed object are seen
with at least egual distinctness. The exposure
field maat colncide with the ocular field of
direct visicn.

3. The exposure of ali rarts must be simaltaneous.

No time differences may occur in variocus parts.

Retinal oaptatlon is favoreble; suaden changes

from: dark to light are avoided.

5.  Persistent after images must be avoided.

6. Duration must be limited. to preclude roving
of attention over the exposure field.

7. A ready signal must be given.

8. Relative illumination of pre-exposuare, exposure,
aud post exposure filelds should be capable of

s -ekXperimental modification.

9. The exposure must be noiseless and free from
distraction. '

10. It should be possible to arrange for monocular

or binocular observation.

B

Thé flashmetér, maﬂufécturéd bf the Xeystone Co.,
Meadville, Pa., was used as the control in projecting the
materisls exposed on the screen. This device meets the speci-
fications established by Wundt and Dodge. The exposure can
be regulated so that light can be allowed to flesh upon a
séreen suddenly. The image can be shown for a length of
time from one twenty;fifﬂa of a second up to one second, with
the added possibility of time and bulb exposures. The mechanism
consists of a speclally constructed series of interlocking
shutters, heat resistant, and controlled by a cable shutter
reiease as on an ordinary cemera shutter. This light control
is then plsced over the lens of 2 standard lanterm slide

projector and operated by the attached cabtle.
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- Length of exposure.-- After preliminary experimen-

tetion and a review of pertinent research, an exposure of
one hundred sigma {ore-tenth of a second) was used for the
experimental training work. Considerabhle zitention has been
given to the problem of length of exposure in tachistoscoric
studies in eye treining. Tinker 4 states, "in expésure of
100 sigma prevents occurrence of any eye movemeﬁts during
exposures and yields valid results.™ FRegarding the length
of time of exposwre to be chosen, Tinker 5 says, "A change of
exposure Interval in which duraﬁion of eprsure is kept with-
in 40 to 180 sigma would hot influence percepytual span signi-
ficantly.™

. In an early study Cattell ® found that letters or
words must work on the eye from .01 second to .D?vsecond, wikh
a shorter tire required for words than for 1etters. Tn some
cases short phrases or sentences were read as quickly as
words cr letters. It seems probeble that this same situa-
tion would prevail in the regding of music by an experienced
musician.

In a series of reaction time studies, Dodge 7

Miles A. Tinker, "Visual Apprehension and Percep-
tion in Reading", Psychological Bulletin, 26 (March, 1920), 223-40.

S Tbid., p. 227.

7. W. Cattell, "The Time It Takes to See and Name
Objects,™ Mind, 11 {January, 1836), 63-65.

7 Raymond Dodge, "The Reaction Time of the Eye,"
Psychological Review, 6 (September, 1899), 477-83.
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found that an exposure cf .1 second could be used without
any danger that the subject could move the eyes and obtain
e second clear fixation while the material was exposed.

These studies determined the length of exposure to
be used. Early trisls were made with small groups of studenﬁs.
Oﬁe large group in a University of Cincinnati class in educa-
tional psychology was used for a general trial of the scheme,
including the determination of the exposure length, Forms to
be used, and makeup of slides. The one-tenth second exposure
was found to be long enough for reading thé slides. After
fﬁrther triais and tests with musicians and studenté from
the Cincinnati Conservatory of iusic, thé physical arrange-
ments in the following paragraphs were sﬁandardized. They
‘were maintained without change, through all the training
giﬁen the experimental subjects.

Fixation and sti~ulus.-- The screen was arrsanged

so that the fixetion was constant. The exposure was centered
for each slide at.the same location on the screen so that the
eve could find this area and be ready for the stimulus. The
brilliance of the exposure was constant and of eqgual distinct-
ness at all points. This was essily managed since the pro-
jection bulb continued to burn at all times. Only when the
shutter was opened could the light show on the screen, how-
ever, The exposure area was large enough so that any differ-

ence in illumination of different parts of the screen was

negligible.
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Seating srrangements.~-- The suibjects were seated

so that direct vision of the entire screen was possible. The
- arrangement of chairs permitted some variation in position
at different lesson periocés. Students were allowed to seat
themselves in positions whicn they considered comfortable
and desirable. While a fixed seating arrangement was not
required at various lessons, it was noted that little change
of seating occurred. This arrangement was based on the work
of Griffing & wno worked with large classes from grade
school through college on the problem of the.“exténsive
threshold:" It was noted in this work that the subjects
unfavorably seated were no less successful.
Thé cvupils were seated at distances vearying from
‘fifteen to twenty-five feet from the screen. The eguipment
was placed in the same positlion for each period of work.

Tighting conditions.~~ Sufficient light was main-

tained in the classroom to permit marking of the response
forms. Sudden changes from dark to 1ight were avoided. No
persistent after images were observed. By the use of shades,
the illumiration in the foom was maintsined at abocut the same
brilliance for all lessons. The relative illumination of

pre-exposurs, exposure, and post-exposure fields was thus

Harold Griffing, "The Development of Visual Per-
ception and Attention,"™ American Journal of Psychology, 7 i
(January, 1896), 227-36.
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possible of experinental modification. When the conditions

]
s

for lizhting were finally established, every attempt was
made $oO maintaln the original situastion. Wo experimenta-

tion in illumination was intrcduced becauvse of the pcssible

The exposure sound of tne flashing device caused
no distraction. The click was as subdued as the sound of the
averageycamera shutter. Since this click was followed in

general by the sound of the plano, no notice was given to

o

me shubter sound.

ct

The projector was a stendard 9 x 12 cm. lantern-
slide projector manufactured by Rausch and Lonb, uéing a
500 watt bulb and & ten-ineh lens. Standard 3% x 4 inch
glass slides were used. The projector orening wasAlocated

twenty feet from the screen and forty inches above the

The exposure duration of one-tenth second was
toc short to permit any movement of the eyes.

The ready signal.-- The preparation of the subjects

for the exposure offered a slight problem. 1In order to be
certain that attention was centered on the scrzen at the
time that the musicsl pattern wss projected, it was found
necessary to repeat the words, "Ready, nowl" before each
exposure. This sequencg of preparstory direction and ex-

posure was kept rhythmically constant throughout the work,
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nker, Roberits,. and Jackson navs Ffound the

8

even thouzh T

2
i

time between the preraratory signal and the release of a
tachistoscopic shutter to be relatively immaterial. After
determining the perceptual span of the subjects in ths ex-
periment these investigators found thet there was no signi-
ficant difference between a series of exposures in which the
time from the ready signal to the release of the shutter was
kept constant and a series of exposures in waich the tiﬁe
was varied.

The screen,-- A standard aluminum painted cloth
screen was used. The size was six by six feet with the
top edge eight feet from the floor. The portion of the
screen used for the exposures was centered in this ares.
The actual slze of the bright aresa was one by three feet,
centered on the screen four feet from the flobr. The musical
notation centered in this bright area. The length of the
staff shown varied from twelve inches to twenty-four inches
depending on the number of symbols. The height o7 the staff
was constant at nine inches. In the construction of the
slides, the music was centered on the glass so that projec-

tion would place the notation at exact center of the bright

area of the screen.

9 . . . s
M. A. Tinker, D. Roberts, A. Jackson, "Definite

and “ndefinite Preparation in the Visuel Apprehension Experi-
ment, " American Journal of Psychology, 42 (January, 1930),
96-100.
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The area immediately surrounding the muasicel nota-

tion was illuminated. This was based on research of Cobh

i0

and Geisler, who Tound that when the surrounding field
of exposure was brighter the visual discriminstion wes better
than When.the surrounding field was dark.

Binocular observation was used throughout the ex-
periment. All conditions for viewing the exmosures were

arranged to be 28 normal as possible.

Preparation of slides.~~ A lantern slide was pre-

pared for each pattern of musical notes to he flashed on the
screen. A Corone typewribter, musicilian's mpdel, was used in
typing the slides. The typing was done on cellophane.
Standard carbon mats were used to enclose the cellophane,

The use of this equipment guaranteed that all
material would be printed with equal legibility. Accurate
spacing was arranged in accordance with the schedule indicated
in Table 2. The musician's model typewriter produced clear,
sharp prints, which resulted in a biack print on the screen.
Black print on a white ground has been found by Tayior 11
to be read fasster than white print on a black greound.

A1l notes were written g2s half notes. No varia-

tior in rhythm was introduced.

10
P. W. Cckb and T,.. R. Geisler, "The Effect on
Foveal Vision of Bright Surroundings," Psychological Review, 20

(November, 1913), 425-47.

11
C. E. Taylor, "The Legibility of Rlack and Thite
Print," Journal of Educational Psychology, 25 (November, 19354),
561-78.
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TABLE 2
SPACTNG ARRANGEMENT TOR SLIDES

Number of Notes Spaces Length in Inches from each

inches edge

2 5 1/2+ 1-3/4"

3 7 11/16 1-5/8

4 9 7/8 : 1-9/16

5 11 1-1/8 1-7/16

6 13 1-5/16 1-5/16

7. 15 1-1/2 1-1/4
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All spacing of materials was controlled so that the
notes were located exactly betwesen the stef?f linés or centered
on staff lines. The maximum range of notes presenfed wés
from the line below the steff to the line above the staff,
inclusive. No clef sign was used on the staff

All the note seguences presented in the training

program are shown in Appendix B.

Treining Program for EXperimental‘Subjects

Design of materials used.-- The training of the

subjects in the experimental groups consisted of reading,
or attempting to read, sequences of short musical units
presented individually for periods too brief to permit eye
: movements. The units varied in difficulty, with a orad4&1
increase in the number of notes per unit_and in the mexi-
mum misical interval per unit. This increase in difficulty
characterized both the units presented at each practice
period and the meterials incluced at successive practice
periods. Success of the subjects in reading the units‘pre-
sented was measured by responses which they wrote on vre-
pared fcrms.
The units, which were presented on lantern slides,
varied in length from two to seven notes and in rangze on
the staff from a unison (single staff line or space) to a

ninth (tobal of nine lines and spaces on the staff, counting
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rect!

D

voth limits). By changing the length, & on, and range

v

i
f

(

of the musical units, it wes possible to prepare 8600 slides,
each one different from all others.

A more extended anelysis of the musical units used
in the 600 slides 1s provided in Chapter IV.

No attempt was macde to keepr the Aifficulty of materials
or the mode of response constant. The demends made upon the
learners by the practice material varied from practice period
to practice period. In some cases materials pressnted at
one lesson were repeated at another. Since there Was no
desire to develop learning curves, these variations in the
learning situation were not belleved to detractbfrom.the
purpose of this study. The varliations were employed for
reasons which will be dlscussed as the program is described.
On the other hand, the program was such as to indiéate rather
conclusively whether pupils were able, at the close of train-
ing, to recognize the relationship of visvel musical units
to corresponding aunditory units. Musiclanship is a matger
of hearing or producing music.

General plan of lessons.-- After all preliminary test-

ing was completed and groups were chosen, the training ?ro-
gram was undertaken. Twenty-one lesson periods were given,
one each week. The lessons consistea of forty exposures

each and were cf aprroximately ten minutes'! duration. Each

exposure was for one-tenth of a second.
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Tegssons I to V.-~ Pre Tirst five lessons differed in

ive

H

certain respects from the remaining lessons. The first
. lessons may e regarded as introductory anid preliminary to
the main period of training. During these early lessons, |
the mode of response was different from that demanded later.
It was also different, during this initial period of work,
_for the groups of instrumentalists and the classes of seventh-
and eighth—grade.pupils. |
For the first five lessons, a specilal form was pre~-
pared for the subjects in grades seven and eight.  On these
forms (Appendix E) each of the forty musical selections ex-
posed on the soréen was included in a group of four multiple
choice musical items. The selections were arrahged and
grouped. in a variety of weys so that the responses called
for full inspection of the ;tems ag arranged on the form.
The intention of this phase of the training was to
“draw attention to detailed differences in musical notaticn
of various patterns and to increase the span of recognition
by increasing the length and complexity of the musical
patterns. No tone production was presented in these lessons.
During these same five lessons, the musically trained
instrumentalists were given forms consisting of staffs pre-
pared for the writing of the musical pattern exposed on the
secreen {Appendix D). These subjects were asked to write
the actual musicsl patterns which were shown. The same

patterns were exposed on the screen for all training lessons
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of both the instrumental groups and the seventh-and eighth -
grade groups.

The musically experienced instrumentsal groups were
expected to benefit from the training in Writing the detailled
musical notation. Agelin, no actual musical tone was presented
in these early lessons for the instrumental groups.

Other lessons.-- From the sixth series of forty ex-

posures through the final twentieth series the members of

all the groups were asked %o respond in the same manner.
Immediately‘after eacih musical pattern was exposzed on the
screen a pattern was played on the piano. The phrase yer—
formed was either identically the same as the exposed phrase
on the sereen, or differed in some detail. The regisﬁration’
of treble clef was uéed and the first tone was always the
same as the note 1n the flashed pattern.

For all of these responses a2 form (Appendix D) re-
quiring either the choice of S, for "same,™ or D, for "dif-
ferent," was used. If the pattern played was judged the same
as the notes flashed on the screen, the subject was to mark
the letter "s." If the pattern played was judged to be
different from the notes flashed on the screen, the subject
was to mark the letter "D." The use of the musical per-
formance of the units called for recognition of the relation
of the pattern flashed on the screen to the phrase played
on the plano. 1In those instances when it was desired to pre-

sent at the piano & musical pattern different from that
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flashed on the screen, various changes were made in the
direction, spacing, and number of tones. |

All the musical units‘presented in the training pro=-
gram are shown in Appendix B. The musical patterns ﬁresented
at the planc in a different manner from the corresponding
unit flashed on the screen are shown in Appendix C.

The purpose of these lessons was to present the read-
ing materials in such a way as to regquire a response related
to a musical situation. The length and complexity of the

masical units increased through the lessons. The difficulty

e

of the music performed also was gradually increased. The
intention was to increasse the span of recognition visually
and necessarlily to increase the span of aural comprehension.

Musical units.-- The patterns ased in the materials

flashed on the screen in the training program were carefully

eveluated. The prozressive difficulty of the materials was

| d

specially checked. As iIs shown in Chapter IV, there was a

[

du2l increase in the numbers of notes exposed in the

]
=
iy

patterns and in the range of staff covered. The program of
training was designed essentially to emphasize the Increased
span of recoghition. The patterns were uniform in the use

of a simple staff only, in the use of half-notes throughout,
and in the elimination of clef signs, bar lines, accidentals,

and other marks.

Figure 1 shows illustrations of slides used in various

training lessons and of the corresponding passages heard by
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Further sexplanatiocns can be made frow this figure.
The count cf notes in the excerpts can be clearly understood.

Thus, slide 7, from lesson VI, presentvs itwe notes,

ing sxamples thres, four, five, six, and seven notes in order.
The progressive difficulty of the meterials flashed on the
screen was determined by gradually adding musical excerpts
with more and more notes inciuded.

n difficulty can he seen in the figure.

[

A second factor
Fach excerpt covers a certain range on the staff from the
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Tabhulation of the interval count of each slide was

made. Thus, in the examples ziven, slide 7, of lesson VI,

o

xtends over a renge of two lines and snsces and is con-
sidered an interval of a second. Slide 22, of lesson VII,
extends over a total range of a third; slide 35,0 lesson
VIII, also covers only three lines and spaces, from the
lowest to highest note, even though four notes are included.
Similarly, slide 32, of lesson X, covers an interval of a
fourth;but inciudes six notes. Slide 55; of lesson XII,
covers a range of a fifth from the lowest to highest notes,
ard slide 39, of lesson XVIII, covers a range of a fourth

in its seven notes.

ive practice

-4

Use of pre-test.-- Following the first

"periods it was necessary to introduce the chenge of response
based on the musical'perfgrmaﬁce cf units either the same as
or similar to those shown on the screen. For the intro-
ductory lesson the slides for the final vractice period
were used.

This was done for two reasons. The presentation of
this lesson gerved to explain the change 1n method of response.
A11 the pupils had to react by listening as well as watching

for the first time in this lesson. This response was used

malning lessons.
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The use of the slides for lesson XX also served as a
pre-test when compared with the second reading at the end
of the series. It was realized that the first use of the

different response would be difficult because of the change
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in teaching method. The limiﬁations of the score results
were considered. Since some introducticon of the vlen Was
neededyﬁhe added possibility of the finsl comparisen of the
pre-test and lJesson XX wes planned.

Z.esson ¥I through X.-~ The slides used for lessons VI

through ¥ were the same slicdes used for lessons I through V.
The masical response replaced the training in which copying
and matching were emphesized.

Tessons XT through XX.-- Slides wsre prepared for

eéchpremaining lesson. The same response was continued
throughout these lessons. A1l the musicel passases flashed
on the screen are shown in Appendix B. The slitered fo:ms of
passages which were modified in playing are given in Appendix C.
The materials for the entire series of lessons are given
where any alteration in performance on the piano required a
response of "different,®™ on the answer sheet. Excer@ts'which
were flashed on the écreen aﬁd played without change are not
repeated in Appendix C.

No clef sign was used in any material, in order to
avoid distracting attention from the notes on the staff.
In performance at the pilano all paessages were played as if
they had been written on the treble clef. No shifting
from bess clef to treble clef was used, in order to avoid

the changing of pitch or any emphasis on this factor.
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Criteria for Improvement in Recognition
- el

of the WMusical Excerpts

Training Tesson Scores.~- As each series of forty

]

slides was exposed in a training lesson, the scores of the
individual pupils were calculated. The marking of these
response sheets was expedited by use of matrices showing
correct answers. As each lesson was completed, the papers
were graded and correct responses tabulated. Since the
form of response permitted guessing on the part of the sub-

jects, all scores were corrected statistically by subtract-

|

ng the number of incorrect responses Ifrom the number correct
in lessons VI through XX. The scoring range extended from

zero to fortye.

dual scores

.'Pupils were permitted to know théir indiv
on each lesson. No attempt wasvmade to éompare-scores, No
incentive of group scoring was used between classes. Puplis
were not aware ofAclass avefagés or variations. All emphasis
was placed on individual accompllishment without comparison
within groups as far as possible. This was considered neces-
gary so that no variable might be introduced by use of any
incentive other than personal achlevement individually.

The scores of the 188 subjects on each training
lesson were carefully recorded. The mean score and standard
deviation of the classes were calculated for each lesson.

Measurement of the difficulty of the forty slides in
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each training lesson followed the vlan explained in connec-
tiorn with Fizure 1. The number of notes shown on each slide
was recorded. The maximum interval from the lowest note to
the hirhest note on each slide was recorded. The note count
gave a2 horizontal measure of span of recognition and the
maximum interval count gave a verticel measure of the span
of recognition. Both measures taken tOgether gave a com-
posite aresa estimate of difficulty of esach slide.

Table 3 presents the note count and maximum interval
tabulaticn‘of the élides in training iessons I through V.
These slides were used ggain’as lessons VI through X,
utilizing & differentfresponse technique.

In leséon I (VI), the average number of notes per
slide was 2.9. and the averagé maximum interval width per
glide was 3.3. Ry lesson V (X), the number of notes ver

slide had incressed very slightly (from 2.9 to 3.1}, and the

interval width markedly (from 3.3 to 4.5).

Table 4 pfesents for the traianing lessons XI through
XV the same date as Table S presents for lessons I through Ve
In lesson XI the average number of notes per slide was 3.5,
and the average maxXimum interval width per slide was 4.9.
By lesson XV, the number of notes per sliide had increased
very markedly (from 3.5 to 4.7), and the interval width
slightly {(from 4.9 to 5.0).. Each training lesson included =&

larger average number of notes per slicde, and & larger average

interval width per slide.
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I¥ TRAINING LESSONS I THROUCGE V AND VI THROUGH X

Tessons : .
glide [T snd Vi JIT and YIT JIIT and VITT IV apa JX TV anc A
No. Totes| Int. [ifctes | Int. | Notes | Int. [Notes| Int. Noteg Int.
1 2 i 2 1 2 2 2 2 P 2
2 2 1 2 2 2 2 2 2 2 2
3 2 3 2 3 2 4. 2 4 2 4
4 2 3 2 3 2 3 2 4 2 4
5 2 3 -2 3 |2 3 2 B 2 6
5 2 3 2 5 2 5 2 S 2 5
7 2 2 2 2 2 2 2 6 2 &
8 2 2 2 2 2 2 2 38 2 8
S 2 3 2 3 2 2 2 2 2 3.
10 2 3 2 3 2 5 2 6 2 8
11 2 2 .2 2 2 2 2 & -2 8
12 2 4 2 4 2 4 2 7 2 7
- 13 2 4 2 4 2 4 2 5 - e 2
14 2 4 2 4 3 6 2 5 2 5 -
15 2 4 2 4 2 4 2 8 2 -8
16 2 5 2 5 2 5 3 4 3 4
17 2 5 2 5 3 S 3 5 3 4
18 3 1 ) 1 3 %) 3 | 3 S 3
19 3 1 S ) 3 3 3 S 3 3
20 3 2 S 2 3 2 3 4 3 4
21 3 2 3 2 3 3 3 3 3 3
22 3 3 3 3 3 5 3 5} 3 5
23 3 4 3 4 3 4 S 3 3 3
24 3 4 5! 4 3 4 3 3 .3 3
25 3 3 3 3 3 6 S e 3 6
26 3 5 3 5 3 S 4 3 4 S
27 3 5 ) S 3 5 4 4 4 4
23 3 8 3 6 3 6 4 4 4 4
29 3 6 3 6 3 6 4 4 4 4
30 4 3 4 3 4 3 4 5 4 5
31 4 2 4 2 4 2 4 4 4 4
22 4 3 4 3 4 3 4 & 4 6
33 4 4 4 4 4 4 4 3 4 )
34 4 3 4 5 4 5 4 5 4 4
33 4 3 4 3 & 3 4 5 4 6
35 4 5 4 3 4 3 5 3 5} 3
37 4 4 4 S 4 S 5} 4 S 4
38 4 5 4 5 4 5 ) 5 5 S
39 5 5 5 5 S 5 5 4 5 4
40 5 4 5 4 5 2 5 5 D S
Total[lle (133 116 141 ils 156 125 1180 |125 Q79
Vean .9 [3.3 2.9 3.5 3.0 3.9 3.1 .2 [3.1 B.5
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Table § presents the note count and meximum staff .
interval of ezsch slide sbown in training lessons XVI through
XX. 1In lesson ¥VI the average numper of notes per slide was
4.7. By lesson XX the number of notes per slide had increased
marikedly {from 4.7 to 5.2), and the interval width slightly

(from 5.1 to 5.3).

Tabies 5; 4, =2nd 5 show the Iincresse of,difficultj
designed into the tralning lessons by increasing the average
number of notes per slide and_the“average maximum interval
width per slide. The average number of notes per slide in-
creases from 2.9 in leSsoh I. to 5.2 in lesson X¥X. The
average maximum interval width per slide increases from 3.3
in lesscn I to‘5.5 in lesson XX.

By relating the mean of the scores achleved by the
pupils on each trainiﬁg lesson to the difficulty of the
materials presented, as measured by the average number of
nctes and tﬁé;average width of interval. a 1cgical basis for

criteria measuring improvement in recognition wes established.

Item analysis.-- Additional criterisa, indicating progress
in recognition of the musical units flashed on the screen,
were considéred. In esch series of slides throughout the
training lessons, units of certain difficulty were included.
Every lesson had at least one four-note slide with a maximum
interval count of Tfour. XFach lesson also had at least ore
slide shown which included five notes and covered a maxinum

staff range of e fifth. Itéms meeting these specifications
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. wvaried in make-up and location throughout the lessons but
were included in all of them.

As an addéd criterion for measuring the progress in
recqgnition of the slides by the pupils, a court of the
correct responses was made for each lesson on the particular
items to be compared. The number of correct responseshon
itéms of the same difficulty formed sdditional criteria for
establishihg‘improvement in recognition of the musical ex-
cerpts flashed on the screen.

It.was assumed thaqkifbgreater numbers of puﬁils.suc—
ceeded in recognizing the materials of a set 1evei of dif-
‘ficﬁlty; then an increase in comprehension span or impfovef

.ment in utilization of the span of recognition had occurred.

Criteria for improvement in recognitibn~of tbe.mﬁsic
were established by comparing the progress of difficulty
in ﬁhe materials read>with‘the mean score of the group on
each lesson. ‘In'addition, the number of pupils recognizing
itéms of comparable difficulty throughout the lessons was

nused as acriterion of attainment.
;

General Criteria for Neasurement of Reading Ability in Music

Reading tests in music.-- In order to establish a basis

for measuring the results of the training progrem, 2 standardized

test of réading achievement in music was necessary. As re-

ported by Mursell, 15

- 1% semes L. Mursell, The Psychology of Music, p. 251.
New York: W. ¥W. Norton & Co., 1937.
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¢

‘Virtually no experimental research has been carried
on dealing with psychological processes involved in the compre-
hension of written music. :

Very few standardized achievement tests in reading
music were available. Some of the older so-called reading
tests in music reaguired recognition of familiar melodies from
the musical notation presented. These tests did not measure
the reading of music so much as a familiarity with well-known
melodies and the notation thereof. The actual comprehension
of musical notation involving sight reading was required in
a satisfactory test.

Since the measurement of reading ability in music before
and after the training program was required in this experiment,
a standardized achievement test in reading music was necessary.
The test had to include two {forms which were reliable and valid.

The instrument wnich best met all these demands was used in

the experiment. This was the Achievement Test in Music, by

Williem E. Knuth.

The Wiliiam E. Knuth. Achievement Test in Music, Bivi-

on III, Form A, was used in this study to establish original

|

s
scores in reading misic for all the pupils. At the end of
the training lessons given to the experimental groups, Divi-
sion III, Torm B of the same test, was given to measure read-
ing achievement of all pupils in this study.

Purpose and Nature of the Knuth Achievement Test in

i4

Music.-- According to the Knuth ianual.

14 William E. Xnuth, Achievement Tests in Imsic. Ilnneapolis:
Educ ational Test Bureau, "1936. Pp. 75.
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provides a valid and reliable

T This achievement test
measure of the pupil's ability to recognize and comprehend
masic from its notation. The pupll Heq"s a yewformance of
comnlete musical phrases, and the test measures his recogni-
tion and compreshension of the phrases performed...Tne test
provides 2 means of determini Qg whether a puplil's music
ed in

reading difficnlties are located in the comprehension...in
analysis of the pupil's errors on the test will determire

his specific difficulties and will suggest to the teacher

certain Instructional needs.

The testing of recognition and comprehension 1s accomp-
lished thr oach.measurﬁng complﬁue musical vhrases rather than
the dissected elements of music. No attemopt 1s made to
test isolated facts about music, because music 1s an inte-
grated unit. The test items are, therefore, composed of
various melodies containing certain specific idioms which
are presented to the pupil through the medium of the piano.

The complete test is composed of three divisions of
two eoulvaleut forms esach. ivision I is constructed for
grades III and IV, Division II for grades V and VI, and
Division IIT Tor grades VII and VIII, Junior high school,
and Senior high school. The test items are placed in order
of difficulty as revealed by an experimental tryout of 4,208
tests given in five cities of the San Francisco Bav,area. '

Vallklty of the test.-- In the construction of this
test, three means of establishing validity were used:

" Pirst, by a detailed text oook a*aly81s of nine well-
¥nown public school music series which isolated the various
oroblems of music reading as taught in the public school.

Second, by the pooled judgments of six music supervi-
sors and college teachers of public school music on eachh of
the test items Each test item was composed to include
certain d-fflcultles secured from the text book analysis,
yet representing a complete musical parase. ‘

Third, by an experimental tryout usinz 4,203 tests which
secured the percentsge of item successes at eacn consecutive
grade level. These preliminary tests were ziven to pupils
of representztive public schools in five cities of the Sen
Francisco Ray area. Fifteen pupils were selected at random
from each half grade from grade three up to and including
grade eight.

1 of the test.—— Considerable care, time and

Reliability
ed to establish xnerimentally, the reliability
2 J 2

il
funds were use
of this test.

el tryout 6,158 tests were sdministered in

For the fin
scnoolrsystens selected from various sections

. sleven public
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of the Tnited States. These schools were chosen Tror widely
diferent geograrhical sections renresenting rurel, small,
and largzge city ponmuilation.

The reiiabilities wsre computed by u
Spearmen-Brown formula.  The results for Divis
fond to be r, . .340%F .0058.

The test form.-- Fach student is supplied with a

i

1sing the
ion I1I were

nrectice sheet, test booklet, and resronse sheet. The items

consist of complete musical phrases of four messures each,

<

played on the piano by the examiner The response shest
shows the firsi two measures of the item exac l as played
by the piano. The phrase is completed on the response.sheet

n four ways, one of which is correct. The response is merely

LY

!;-J.

to place a merk beside the measures chosen. Forty phrases

are nla*ed in eacb complete test. The booklets sre arranged

for.maximum leglbility and eaSy;understanding. A key}is
furnished permitting objective §coring of results. As noted,

two forms; A and 3, are aﬁailable. The test yields scores

renging from zero to forty. Norms are provided for the use

of tne examiner, Figure 2 shows the actual practice sheet

frogithe test. This illustrates the form of the test. The
test bdoklets_follow the same plan in vresenting the materials
of the actual test.

Final testing program.-- Wnen the experimental

zroups had completed the twenty-sessions in reading the notes

flashed on %re screen, all the students of noth the experi-

T

mental and control groups were given the Achievement Test

in Reading ifusic, by Xnuth, Division III, Form B. As pre-

viously described, this test is correlated closely with the
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structed in the same way.

The results of this test form the final basis of
comparison for the groups. The classes of grades seven énd
eisht received no further testing. The pupils of the instru-
mental groups, in Doth the experimental and control sectiohs;
were further testesd by the method described in later pages.

-

song of achisvement in reading

‘_.'

N
)

All dat or compar
music were finpslly based on the results of fhe Knuth Teéts,
Torm A and B. The test scores for the experimental and con-
trol groups were used as the criteria for meésurement of
achievement in reading music.

riteria for Achievement by the Instrumentalists
in Reading Music

Q

Additional data on instrumental players.-- Each

player of & musical instrument included ian the experimental
and control groups was furfher~tested individuselly on sight
reading performance. The method was possible with this group
a2lone. The seventh-and eighth-grade pupils included in the
experiment were not proficient performers of music indivi-
dually and could not be checked by the following method.

Tndex of reading verformance.-- By recording in-

dividual playing on a phonograph recording mechine it was
posgible to time accurately and to check for correct playing

) the musicel passages involved in the testing. The index of
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reading gerformaence was established as the ratic of the
sight reading index divided by the technicsal performance
index.

Each performer played an ascending and descending
scale of his own chcoice at as rapil a speed as possible with
good tone and control. This reqgu rement was annouaced two
weeks before the tlme of the recording, so that the stvdent
could prepare this technical recqulirement well. The technical
performence index was then established as the average number
of tones played per second. Al1 piaylng was recorded and
carefully checked by numerous rekpléyings in anslvzing and
determining the time and count of tones played. The technical
performance index was esteblished then as the average number
of musical tones correctly played per second in a scale
passage chosen by the verformer.

To provide an index of sight reading ability,
each player read at sight ag rapidly and correctly as possible
& passage arranced for his particuler instrument. It was
necessary to use a musical selection involving notes of ore
rhythm value only, sc that speed and accuracy wouid be em-
rhasized. Further, the player was advised to use any arti-
culation, in the case of wind players, and any bowing style,
in the case of string players, so thet speed was not sacri-
ficed to the demaends of correct musical phrasing.

ave limited to notes of one

-~
0
~

The use of a test pass

value was carefully considered and adopted. The intention
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was to find an objective basis of scofing the sight readin

of the players for the purvose of this study. A&ny varia-
tion of rhythmic value would have introduced the need for

an entirely different, and undoubtedly more subjective,

basis of scoring. ~ It will be recalled that in the training
materials used in this study all notes were of & single
value. IFor purposes of general testing of sight reading per-
formence a stsndard incliuding rhythm variation probably wonld
be éesirable.,

The test passages inclvded were slso considered
1ikely to show ény transfer of spsn of recognition develop~-
ment from the training lessons. The intention was so to
construct all materials of the individual performance tests
as to give évery opportunity for the iﬁprovement»in width
of span of recognition tq operaté to advantage of the’skilled
pleyer. The development of such an improved‘skill of rezding
was considered to be more useful in a passage of unlimited
speed of performance. The rapidly moving performer would
then be using all advantages of reading skill to improve his
playing and would be limited only by this technical skill
of performance. The average musical passage never usesd the
1imit of reading speed of the performer, or the limit of the
recognitionbspan of the eye, because the meter, or takt,
of the flow of the melody, determines the reading speed. This
tempo 1s uvsually a slower rhythm than the ability of the

player could execute. The tempo a2lso makes the use of the
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full span of visual recognition unnecessary in most passages.
Only in faster moving passage-work is the full technigque of
the player utilized and the span of recognition of the eyes
pushed to & maximum use. The test passages offered these
oprortunities for upper limits of reading skill and technical
skill to be displayed.

The sight reading performance was recorded for each
instrumental player. This ingluded different types cf instru-
ments such as violin, clarinet, trumpet, etc. To adjust the
passage for ease of playing range, key signeture, and various
clefs of different instrumenté, it was necessary to have
transposed arrangements of the selection copied Tor the
various instruments; The passage selected for the deter-
mination of the initial sight reading index was the opening
1292 notes from Etude Number 2, of Rudolph Kreutzer, Etudes

for Violin, a standard publication available from many

publishing companies. The arrangement of keys, clefs, and
transpositions. is shown in Appendix .
Key and range for various ins truments were care-

fully determined. It will be noticed that the maximum

=

interval renge of the selection 1is just one octave. The
choice of register permitted the brass instruments to play
in medium range. The demand upon the technical skill of the
verformers was not great enough to slow the reading to any

considerable degree. The material was intended to allow

easy, skillful performance. It will be noticed, therefore,
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that cornets, trumpets, Frencn horns, and baritone hom in
treble clef read the same score. Violin, flute, oboe, clarinet,
and saxavhone playved from one score. Cello, bassoon, trombone,
and baritone horn in bass clef, played from one score. Tubas

read from a different score. Al1l of the examples were

S

Written out on the musician's model typewriter. Leglbility
was uniform throughout.

As in the case of the technical performance index,
the index of sight reading consisted of thé average number
of tones correétly played in one second. Recordings again
were used to make this determination accurate.

The final index of reading performance was the
index obtained by dividihg the sight reading index by the
technicel performance index. This final index‘measured the
player in reading at sight on the basis of ability té play
technically. |

An example of index of reading performance.-- ToO

illustrate the determination of the various indices, the
performaence of pupil thirty-four from the experimental group
is considered. In the performance of the scales this
clarinetist played 29 tones in 4.2 seconds. This gave a
technical performance index of 6.91 tones per second. It
may be noticed that the number of scale tones played varied
with different students. Choice of particular scale and

&/’ determination of the exact number of toneSWeréleft to the

student. Ascending snd descending scales were suggested,

with any phrasing the player cared to use. The suggestion

was made to play as accurately and rapidly as possibkle. Some
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vlayers played slightly different scale endings at the
uprer and lower limits of the scale. This wade variations
in number of tones played. Of course the number of tones
per second would figure the same no matﬁer if twenty-nine
of thirty-three notes were played, since extra time would be
used fof more tones; Accuracy in countihg'and timing was
necessary. Frequent re-playings of the recordings made
accurate measurement possitble. |
| Pupil thirty—fcuf now playe& the test passage as
accurately and rapidly as possible. This selection included
129 notes. One note was omitted by the plaver, so that he
performed 128 notes in twentj-two secohds. Tnls, by divisiocn,
gives the index of sight reeding as 5.82 tones psr second.
It may be noted that tnis is extremely fast perfdrmance.
This player was an excellent performer and good sight reader.
For the final index of reading perfbrmance the
index of sight reading (5.82 times per second) is divided by
the index of technicsl performance (6,91 tones per second} to
give the final irdex of reqding performance of .843. The
index of reading performance provides a way of comparing
the technical verformance scale of a player with the use of
this skill in actually playing music at sight. All materials
used should give the player opportunity for displaying the
skill. Comperisons of different instraments require tiat
the arrangement of test materials be made equally easy for
the different ranges, clefs,and keys of the various iInstru-

ments.
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Considerable skill attaches_to the determinstion of these
gualizing factors ih the performance of different instrnu-
ments.
Fof the parposes oflthis study tne instrumental

&l groups were matched

{2
M
ol
'3
(0]
=3
f-Je
2
o
o]
ct

players of the control an:

made the

o
ct

28 to particular instrurent played. This fa
final measures of index of reading performance comparshle.

etis

3

The index of & clarinetist in the control group and a clari

n

1 the eﬁﬁzri‘ental group are compared. These sawe sulbjects

[

nad been previously metched to & very close degree on the
vasis of the Xnuth Test scores considersed earlisr.

T -

Comparisons by index of reading performance.--

.

The irdex of readinz performence i1s thus en original attempt
in this study to compare the ability of cone player to read
at sight with the ability of other players to read ths_séme
matérials at sizht, based on technicél proficiency in each

individnal case. The index demands that thne players es-

~tablish an accurate technical index by performing the scale

TP
le =

passage as rapidly as it is possible to play correctly.
2 piayer were to establish a slow technical sreed intentionally,
the final reading performance index would be higher than a
true measure of reading avility.

Wor this reason the method of computing the index

of reasding performance was not explained to the players at

Py

any time. All were asked to play all materials as rapidly

and accurately as vossible. All players were given two

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



85
. weeks for preparation before the Individual recordinzs were

The inder of readine wmerformasnce is tnerefore an

ahilities on different musical instruments, a probhlem recom=-

911

mended vreviously by the writer for further stady. The
index 1is 2 valid meceure, if all conditions before dezcribved

instruments invelves knowledze of these instruments, so that

the performance difficulties =re egualized.
In this cxpe ri ient 211 instrumental players made

recordings of the index of readinz verformance, cne recording

raining

ck

before and one recording after the . sxperimentsal
program. It was pessi®le to compare individuvsl znd zrowp
prozress by this means. The index of reading performance wos
to give an added measure by which to check the resuits of

ng training for the instrumental players

Fao

the read

ding rerformance could be used to

-

i-3
iy
@
[
[
o
)
w4
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th
]
®
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compare players of different instruments, such as cornet
and violin. This is possible, because the manipulative
variations inherent in each different instruament are sccounted
for in the technical index. Tor the same reascn players at

various stages of advancement in technical svility can also

Charles ¥. 3%
Instrumental ¥usic,"™ p. 22
Teachers College, Tniversi

okes, "iethods of Zuidsnce in
TTnpubli hea maste”‘s thesis,
i 1939.
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he compared. The Index of reading performesnce ascituzally

measures now nearly a player can approach his technicel

P

b

cepacity in performing material at sight.

Tor the purpose of this study, the empbes on

'

sizht reading of materials involiving no rhythm problems is

important. Since the purpose is tc train for improvement

ai

s

[N

3
2

in span of recognition in re g masic, 1t is evident thst

this ability enters into music in which performance of rhythm
problems is not emphasized. Where the note values rhythmically
are all alike, the reading involves only the staff loc ation

or pitch of thé note. The possibility of wide span of recog-
nitiorn is present in this type of_passage more than in a
rmusical selection where longer and shorter rhythm valués of
notes cause the spe@d to be varlpd and the reading to be
delayed While proper length of time is given to each tone.

This factor acts to shorten the width of span of recognition
in the reading of music.

Data on othsr pupils.-- The large number of vupils

in the experiment from gradesseven and eizht (122) were not

e

instrumental performers Although all of these children
were enrclled in the regular vocal music classes of the
school, no individual pefformence test, such as singing at
sight; was nsed. No valid measure of this ability can be
made of pupils who have had no séecial instruction and have
rerely if ever performed individually. The need 1s present

for such students to learn to read music in order to perform
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intelligently. This study attempts to use a method of in-

®3?

e

tith the

creasing the effectiveness of the music reading.

cf

voice students the only measure of direct masic reading used

hefore and aifter the expneriment was the Knuth Lchlievement

Tests in ¥usic.

Final data on instrumental players.-- At the end

of the training lessons the instrumental players of the
groups, both experimental and control seétions, were checked
for reading performance. As in the original tests for index
of reading performance, a finél technical performance index
was established. ZEach perforﬁer agein played an ascending
and descending scale of his own choice ot as rapid a speed

as possible with good tone and control. All playing was
récordedjso thet e careful note count and check of time

and sccuracy coﬁld be made . All tests were made in the week
immediately following the completion of the series of flashed
musical notations for the experimental groups. The technical
performance index was again established as the average of

the numver of tones'correotly played vper second in the scale

pessages.

For the final sight reading index each player read

igh
the first 129 notes of N. Paganini's. Perpetual Votion. 16

This selection agein offered notes of only one rhythm value,

6 Wicolal Paganinl, Perpetusl Xotion. Hew York:
Carl Fischer Pub. Co., 19206. Pp. 5.
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sn that speed and accuracy would De emphasized. Again the
player was advised to use any ariticulation or bowing he found
convenient. To arrange the passaze for ease of playing range,
easy key signature, and the various clefs of theldifferent
instruments, the selection was transposed into varicus keys
as before and copied for the different instruments. The
sight reading index consisted of the average number of fones
correctly played in one'secomi. As before, all playing was
recorded, accurate;y counted, and timed.

Index of reading performance.-- By the use of the

technioai nerformance index end the sight reading index;

the index of reading performesnce was again established as
-the-ratio of these indices. The index of reading performance
”was the index of technical verformance over the sight réading
index. The data were compiled for all instrumental players
in the eXperimentél and control groups, and are summarized
in Chapter V. The initial index of reading performance com-
pared with the final index of reading performance, for both
the experiméntal and control groups of'players, provided
evidence on achievement in readiﬁg music. Statistical

analysis was based on these indices.
Summary

This chapter has presented the procedure in this
experiment. The design followed the equivalent-groups method.

The variable factor in the training of the experimental groups
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- was the short exposure of musical units flashed on the screen.
The experiment was carried on in one school with sixfeen
groups.of subliects receiving treining, and sixteen parsllel
éroups not receiving the specisl training. The puplls were
selected from vocal music classes of grades seven and eight
and from the school orchestra and band. Subjects were matched
on the basis cof sccres on the Rnuth Achlevement Tests in HMusic,
and assigned to experimental or contrel groups by random |
selection. The experimental and control groups each com-
prised 158 pupils. Thirty-six pairs of instrumental players
were included in this number. |
The equipment consisted of a lantern slide projector
with‘a flashmeter controlling the exposure, and screen, and
landern slides prepared by aid of a Typewriter with musical
symbolsQ Bach slide included from two to seven notes ex-
tending over a staff interval range of a unison to a ninth.
Tn general, the response by the subjects called for reading
of the musical unit flashed on the screen.
Torty slides were used for eéch of thé twenty lessons.
The first five lessons required‘the instrumental pupils to
copy the exposed materials while the remaining subjects
matched the unit shown with a multiple-response forrn prepafed
for each lesson. For sll later lessons all subjects responded
by comparing the musical mnit shown on the screen with the
same or a similar passage playved by the experimenter on the

jano. PFollowing the first five lessons and precedir the
P P :

Reprod i issi i
produced with permission of the copyright owner. Further reproduction prohibited without permission



20
last fifteen, & pre-test was given, consisting of the slides
later presented gs lesson XX. This pre-test gave a bhasis
for comparizon of initial achlevement with final achievement,
for the fifteen lessons in which the response recuired was

2 combination of wvisuel and auditory discrimination. It

also served to introduce the subjects to this mode of response.

Improvement in recognition of thne Tlashed materials
was analyzed in various ways. The mesan score of the pupils
for each training ieséon was_cénéidered'in relation to the
difficulty of the materials used, as measured by the mean
number of notes per slide and the mean staff interval for
each slide. Thé pre-test and final lesson data were compared.
Average-ﬁerformance aﬁ succeSéive lessons on certaln slides
was analyzed, the slides selecteéd being substantially equal
in difficulty.

Ceneral reading 2bility in music was measured at
the beginning and end of the experiment by equivalent forms
of the Knuth tests. Statistical comparisons of the test
scores for the experimental and control grouns were made,
both by the small sample technicue and an analysis of the
mean difference in scores of the groups. The instrumental
players in the grecups were tested further by an initiel and
final measure of sight reading while playirg. The criterion
for ackhievement in sight reading was the orliginal measure

introduced for this study, the index of sight reading per-

formance.
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THPRCOVEMENT IN RECCGNITION OF MUSICAT UNITDS
Introduction

This chapter presents the data showing im@rovement
in recognition of the musical units during the training
~lessons. It comprises four sections.

The first section states the plan of the training
lessons. The first five lessons are shown to vary from the
remaining lessons in type of response‘required of thevsubjects.

The sécond section preéehts the achie#emehﬁ‘in
recognition of the musical units. The meen scores of subjects
on the lessons sre compared with the difficulty of the train-
ing matérials.

The third section shows the improvgment in recogni-
tion by comparison of scores on pafticular lessons.

The last section uses scores on certain items of
comparable difficulty to demonstrate improvement in récogni—

tion of the musicsl units.
Plan of the Training Lessons

Procedure in training lessons I through V.-- The

object of the first five training lessons for the experimental
sroup of sudbjects was to introduce the reading wethod. A4s
explained before, in the chapter orn vrocedure, each lesson

consisted of the exposure, for one-tenth of a, second each,

91
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of the forty slides especlially prepsred for the purpose.
Wor these early lessons the response by the punils was as

ollows. The thirty-six instrumental players were ziven &

Hy

prepared form, shown in Apvendix D, on which the pupils were
esked to write down the exact notes exposed hriefly on the

screen. 1t was expected thaet these subjects would be able

to resrvond in copying the notation becﬁqae of thelr familiarity

kS -

with the notauzop of music. These responses were scored and
tabulated.

The 122 pupils who were not skilled musicians were
spown the seme sii es In these lessons. Theirespbnse to the
exposure was different from the copying of notation reguired
of the instrumental players. A prepared form was made for
each lesson. These Torms consisted of four wunits of musical
groups arranged es multiple choice response items for each

li de exvosed. The forms are shown in Appendix R, for the
series of five lessons. The resporse csheet usedvby'the ?upils
is included in Bppendix D. As each slide was exposed the
pupil selected the particular response unit, among the four
siven, which matched the musical excerpt shown on the screen.

The purpose of these initial lessons, For the group
of pupils relatively unsgkilled in music, was to bring them
to a realization of the mult 1Dle forme of music notation and
to point ouv byhinsbection the'varied ways in which music is
written on the staff. In the first lesson preliminary ex-
planations were ziven after the forms had been distributed.

Ry pre-srranged examples the mechanics were shown. After
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the class understocd the response system, the siides wer
exposed in order. The number of each slide was annourced,

SN

(@7

i then the words, "Ready, now!"t were spoken by the experi-
menter. The puplls were advised to look over the.multiple
‘respdnse items previous 1o the exyosure,so thet the selection
might be easier £0 meke.

In this phase of the work (tne first five lessons)
the intent was maiﬁly to oriént the subjects to the type of
visual symbols presented in the slides. The‘rssponse called

for was purely one of visual discriminction and recognition,

with no auditory imagery or auditory response reguired.

Wnile undoubtedly thne subjects gained during these lessons

fre

n power to recognize the symbols thrown on the screen, Tney
were not reguired st this time to rﬁlafe them to music &as an
auditory experience. These lessons may best be described

as naving the purpose of orientstion, and as providing

practice in simple visial recognition, nrelixinary tc trein-
ing in a more compliex and more musical type of recognition.

The treining lessons in the main part of this sex-
periment (lessons VI to XX) were based upon tne assﬁmption
that reading music should involive the DOwWer To interrret
musical symbols in aﬁditory tefms, not.merely visual. In
these lessons the subjects were required to recognize 2
set of musical symbols as meaning a certain seguence of

tones, and then to decide whether the tones which they heard

immediately after seeing the symbols were or were not those
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thist had been presented on the sereen. Tris is a more com-

plicated response than thet called for in the rreliminary
staniing of what is seen. The problem of the Tifteen final
Teble 6 presents a swmmary of scoring by the 158

vupils on the first five lessons. The range is from zero to

forty, Torty slides being used throughout for each lesson.

The instrumentval plavers were scored according to the number
of slides copled - . correctly. The remaining pupils were

scored on the basis of the correct matching of the multiple
response items. The number of correct responses was lowered
oy one-third the number wrong, so ag to allow fof guessing,
according to the usval stabistical proccduare.

Tor the five lessonsg, the mean scores are as
follows; in the order of-the lessons: 10.58, 10.73, 11.37,
11.24, and 13.65. The corresponding standard deviations are

4

2.45, 8.08, 9.94, 9.68, and 9.57. It is intevesti-g to

compare the gradusl increase in mezn through lessons I to

V with the 4

|—h

fficnlty of the materisls shown. Table 3, in
Chapter TIII, analyzes the difficulty of the slides. It may
.be seen that the mean number of notes per slicde incressed

from 2.9 in the first lesson to 3.1 in lesson V. Also, the
extent of staff interval ccvered, giving a vertical messure

of span involved, increcsed from a mean average per slide
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- TABRLE 6

DISTRIBITION COF SCORES ON TRAINING SONS

I TERCUGH V
TCR 1588 PUPILS IN THE EBXPE PII\EEJ‘T"“&T FROTP

S

=
Frequenciles
Scores Tesson If Lesson II|ILesson ITI Lesson IV Lessbn v
38 =40 1 1 2 3 4
35-37 2 2 4 2 3
32-34 1 2 2 1 4
29-31 0 2 4 3 3
25-28 5 2 8 2 2
- 23-28 3 4 5 9 1e
20-22 12 9 11 6 .9
17-19 11 8 6 11 7
}14-16 ' 17 12 13 14 17
11~-13 22 - 30 22 17 l1e
8-10 22 23 16 22 21
5~7 16 29 22 22 23
2-4 19 18 19 12 i2
o-1 27 15 24 31 1
Totsel 158 158 158 188 1E8
Mean 10.58 10.73 11.87 11l.24 13.65
S. D. 345 3.08 9.%4 9.68 g.57
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of 3.3 in lesson I toc 4.5 in lesson V. These measures were
previously explsined and evaluated.

The zpparent improvement of the pupils is andnubtedly

view of the fact that

}ot
[Q)
]
[£4]
ct
¢
i)
[n]
ct
iy
(4]
1
H
»
Q
et
S—J
1v]
[
b
3
3
Y3
8]
<
o
3
[
i
ct
“
P
5}

their scores increased simultanecusly with an increazse in the

1]

complexity of the naterials presented. The pupils were abl
to respond in a mechanical way to the notation flashed on
the. scresn. The siﬁuation did not as yst reqﬁire a completely
musical response, oat within its 1imits the pupils gave

evidence of geining in ability to recognize the outlines and

variations in the visual symbols presented.
Achievement in Recognition of kusical Bxcerpts

Procedure in training lessons VI through XX.-- For
11ing &

the remainder of the training lessons a reading situation was
introduced WhiCh:included the'éétual use of a musical response.
The response sheet, used for all pupils and for all lessons
following lesson V, is shown in Appnendix D. The notes expossed
on the screen and the passages prlayed by the planc may be
seen in Appendices B and G. All notes were played with
equal volume of tone. The metronomic tempo of ninety per
guarter note, or forty-five half notes per minute, was used
throughout.

The lessons now involved a resding response vased
on actual performence of the music. The learning situation

was one in which the actusl musical notation was relasted to
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masic actuelly bheard. This was a method of instruction thet
could be used with groups in which individual response was
to be required. No practical way could be established for
having the puplils respond by individual psrformance of the
phreses. While the instrumental plsyers could have been re-
guired to pefform what music was exposzed, this procedure would
have resulted in en individual teaching situation. In any
group presentation this would not -have been possible. By the
presentatién used 1t wae possible to keep all responses en-
tirely individual, to uvse groups in instruction, since no
individual's performence interfered with the rest of the
class, and to present the material in 2 misical situetion
that permitted the pupils most limited musicallj to exercise
judgment in comparing the notes presented on the screen with
the notes performed at the piéno..

Achievement in recognition in lessons VI to X.--

Table 7 presents the d5.stributions of scores for lessons VI
through X. It will be recalled that the slides used for ex-
posing the excerpts on the screen were repeated from the
eerlier lessons I to V with a different methed of response
recuired. In these lessons, scores again were corrected for
guessing bv uging the number of correct responses minus the
number incorrect.

In lesson VI, during which the slides from lesson I
were repeated, the mean score reached 22.5. The standard de-

viation was 10.0 for this lesson.
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DISTRIBUTION OF SCORES ON TRAINING IESSONS VI THROUSE X
FOR 168 PIPILS IN TEE EAPERIMENTAL GROUPS

s

Freqguencies
' Scores Tesson VI{Lesscon VII |Lesson VIII |{Lesson IX {Lesson X

| 38-40 11 7 2
35-37 7 5 3 2
3254 21 12 10 3 10
29-31 10 14 15 5 7
26-28 22 25 - 22 14 15
23-25 11 18 13 15 &
20-22 18 23 23 22 25
17-19 11 ’ ‘10 15 20 13
14-16 14 ' 14 25 28 23
11-13 9 11 9 12 12
8-10 11 9 i 1e 23
57 8 4 3 11 4
2.2 3 4 .3 4 10
0-1. 2 4 5 3 8
Totel 158 158 158 158 158
Mean 22.6 21.8 20.6 16.6 16.9
S. D. 10.0 9.4 8.7 7.6 9.2
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By the tenth lesson the mean score had dropped to
Vi X

)

-~

16.9 with = standard devistion of 9.2. This change of scaores
must be related to the dirficulty of *he raterials exposed.
As in the casse of lesscons I to YV, reference must e made to
Table 8. In lessons VI to X, the meanvscore for recognition

dropved as the materials used

Achieverent in recognition in lessons XTI €0 AV.~-

Table & presents the diétributions of scores for lessons XI
through X7. The slides used for these lessons were shown
for the first time. The means for these lessons were, in
order: 16.2, 15.2, 15.2, 15.4, snd 13.9. The corresponding
standerd deviations were 8.4, 10.4, 9.4, and 2.8.

The mean»scores again muast be compared with the
difficulty of the materials exposed on the screen. Table 4
presents the note count and interval tabulation. The average

nurher of notes per slide in lessor XI was 3.5. This number

»}

T
=<

increased to 4.7 by lesson XV. In addition, the averag

er 2lide was 4.9 in lesson XTI and chenged

m
3

interval rang
throuzh variouas scores to 5.0 in lesson XV. Azz2in the mean
score lowered as the difficulty of materials increased.

Ls already shown, the emphasis during the tralning
lessonsg was upon development of span of recognition. The
meterials were cdesigned with increasingly longer units ex-
vosed on the screen and with wider staff intervals utilized

b7 the music. The complexity of the rassages performed et

the piano was also necessarily greater. Ko ovjective
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DISTRIFPUTION OF SCCRES OF TRAINING LESSONS XTI TEROUCH XV
FOR 158 PBUPILS IN TZF EXPERIVENTAL GROUPS 4

_ Freguencles _
- Scceres Tesson XI[Lesson XII|Lesson XIil|Lesson XiV|Lesson XV
58-40 1 1 1
55-37 0 2 1 1 1
32-54 3 8 2 4 2
29-31 4 10 8 6 2
26-28 15 11 10 12 6
23-25 11 10 10 13 10
20-22 20 17 28 22 14
17-19 20 12 18 11 15
14-16 25 14 17 13 24
11-13 13 16 7 12 19
8-10 20 13 19 21 22
5-7 . 8 7 12 135 12
2-4 10 17 7 17 15
0-1 6 20 20 13 16
Fotal 158 158 158 158 158
ean 16.2 18.2 15.2 15.4 13.9
S. D. 8.4 10.4 9.4 9.4 8.8
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method coulid be established of rating the Aifficulty of the
piano passages that were modifications of the music presented

@5

on the screen.

=4

t may be that the fall in mean score was not so
great as mizht be expected from the increase in difficulty of

materials. 'ne mean score of 13.9 in lesson XV was the
. '\‘ N

.

lowest for the entire training series.

Achievement in recognition in lessons ZVI through X¥X«--
Table 9 presents the distribation ol scor es for lessons XVI
through XX. The mean*scores.for these lessons were, in order:
14.0, 16.4, 16.2, 15,3, and 15.8., The corresponding standard
deviatlons were 3.9, 2.1, 10.4, 9.6, and 10.4. :

Comparison of the scores with the difficulty of
materials 1is agein necessér?.. It will be noted in Table 5
that the average numnber of notes per slide for lessons XVI
thrbugh=xx begins with 4.7 and increases to 5.2. The d4iffi-
culty as measured by the average interval range per slide
moves from 5.1 to 5.3 in the same lessons. The slight in-
crease in mean scores through these lessons is more note-

meterials were at

I

worthy than it may seem, since the Training
’ ~

the same tine hecoming increasingly more difficult.

Achievement in Recognition Compared Withn Difficulty
of Training Materials

Tabulation of difficulty of materials.-- Flgure
presents graphically the general increase in difficulty of

the musical phrases shown on the slides for the successive
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DISTRIBUTION OF

S TRA UG LESSONS XVI THROTGH XX
TOR 158 PUPILS IWN T;; E’ &

XIMENTAL GRCUPS

FU L

*U

Freguencies

Scores Lesson XVI|Lesson X¥YIT|Lesson XVIII|Lesson IX [Lesson XX
38-40 1 2 3 o
55-37 . 2 2 5 3 5
32-34 ~ 2 > & 4 6
29-31 4 8 10 S 6
. 26-28 ' 8 13 13 11 10
£23-25 ' 8 14 - 11 .8 13
20-22 25 18 ' 15 17 13
17-19 18 13 10 17 - 15
14-16 1 <0 15 ' 20 23
il-13 15 16 : 15 15 12
8-10 17 18 18 ’ 16 16
5-7 12 10 1s 13 11
2-4 15 12 12 14 14
0-1 18 8 i0 10 12
Total 188 158 138 183 138
Mean 14.0 18.4 15.2 15.5 1.8
S. D. 8.9 9.1 10.4 9.6 10.4
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Average Note
Count and
Iinterval
Range

5.55
5.20

5.05

Average Number
2.30 | . of Notes per Slide

- ~ - - -Average Interval
et tAlgl Renge per Slide

VE vt Vit (X X XU XIU Rt XV XV XV RVEE XVEL XX XX
Lesson Number | $1oWow v

"oure 3.-- Average Note Count and Average Interval Range for
TS N - K - K3 -~
the Slides in Bach Training Lesson.
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er clide from 3.3 in lesson T t0 2.3 in lesson XX. This

Tigure utilizes the data presented previously in Tables 3,

ifean and stanfard deviation of scores in training

leszons VI through X{.-- Tizurs 4 presents data on the mean

‘score and standard deviation for each lJesson from VI through
X¥. The mean score for achievement in recognition of the
musical patterns zradually was lowered in lessons UT to
lesgson XV. A slight zalin may be found in the final lessons,

The Vs iability in scores, in terwms of standard devia-

ks

tion, is shewn by the dotted line. 4 decrease Iin standard
deviation occurred in the first four lessons, wnhen the mean
gscore also dropped sharply, but the variability was relatively
constant in the remaining lessons.

Data are not ziven for lessons I to V, becaﬁse the se
have %»een previously reviewed. Due to the method of presents-

tion these dz2ta would not Le comparable with those for lessons

VI tc XX.

Mean scores compared with mean difficulty of mterials.--

Figure & combines date from Figure 3 on difficulty of materials
presented with data from Pigure 4 on schievement, in lessons
VI-XX. The solid line shows the mean score of the puplils for

each lesson. The Zotted line shows the rean number of notes
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Wean Score fean score

X

- 3 S oy e s
23.00 - - - - Standard Deviation

viovi v WX K X Xl KHE Ky XV XVI XVIE Xvi XIX XX
Lesson
Number

Figure 4.-- Mesn and Standard Deviation of Scores in Tralning
Tessons VI Through XX for 158 Pupils 1in Experimental Groups.
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Mean e liean Score lMean Humb
Scorg Notes, ¥e
- - - - ~Wegn Number of | Interval
2Z.0 Notes per Slidel| Per Slide
22 .5 _ ___ _Yean Intervel 5.35
Range per Slide
22.0 /) 5.0
™~
2105 - , / - &
,/ \ / // 5.05
21.0 / / N/ £.90
] /\ ; v
20.5 4,75
20.0 4 .50
19.5 4.45
19.0 4.30
18.5 4415
18.0 4.00
17.5 3.85
17 .0 3.70
16.5 /' 3455
16.0 //( 3.40
15.5 3.25
15.0 3.10
14.5 _ 2.95
14:00 2'8
13.5 hd
waviiaa—
L AAANTT
M TS
0

VIt vin i X XL XV X X

Tesson
Number

XV Xvi

Xy xvig XX XX

Figure 5.-- ilean Scores of Subjects Compared with Mean Numbers of

Wotes =Exposed and Hean Size of Haximum Interwvels on Slides Shown in

Training Lessons VI through XX.
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exposed in each lesson. The broken line represents the mean
interval range for each lesson.

The general plcture for lessons VI throuzh XV
is one of materials increzsing in cdmplexitﬁ while the scores,
i.e., the number of correct responses, are lowered.

From lessonXVI to the finsl lesson a sligntly 4if-
Terent relationship can be noted. It seems likely thet the

rise 1in meen score may indicate a simmificant development

in powsr to recognize the musical units. As tre materials

continued to grow more difficult, there was, nevertheless,

a tendency for the accomplishment score To rise.
wvidence of Improvement from Pre-test to Final Iesson

Daeta gathered by vre-test.-- As has been mentioned

earlier, the slides from lesson XX were pressnted as a pre-
test vetween lessons V and VI. It will pe recalled that
following lesson ¥V the manner of presentation of the slides

was changed to include the musical performance of the excsrpts

a2t the pisno. The pre-test served pertly as aan introduction

s

to this new method and also to give a basis for comparison
with fingl achievement.
The pre-test consisted of a lesson glven in tre

lessons which followed. Tre pupils were,

e

o

sane manner as t©
however, using bthe new technicue for the first time. The
slides were the most difficult to be wsed at sny lesson. The
resualts of the scores on thls lesscn must be judsed in the

- .

lirnt of thi

(6]
'
k3
()
n
)
e
ot
o]
cl
l_' .
o)
he
*
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the music with the response patterned from the passage

sounded on the pisanc. Since the judgment of the performed
musical vattern was 2 new element in the lesson,the scores

would reflect this. Also, the scores muast e affected by

eppreciehly higher than the average of 3.1 iIn the lesson

preceding. The average interval ranse per silde (5.3) is

D) =

fhe difference 1in mean score of 9.2 on the pre-test compared

with 15.8 for the sare slides presented as lesson XX gives

Fal

some measure of Improvement in recognition of the musical
gain may he vartlially caused by the un-
tr of procedure in the first snowing. However,

1,

it seems likely thst some sipgnificant portion of this im-

nrovement occurred as a result of the reading lessons.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



DISTRIBUTION G SCOERES FOR 188 PUPILS CN THE SLIDES
LESSOW XX WHEN TISED AS PRE-TRST PRPCTD"W CIESSON VI
- LATER 45 LESSCW XX

Treqguencies

Scores , Pre-test I.esson XX
SG =40 2
B35=3"7 5
3234 ‘ &
29-31 1 &
2228 2 10
23-25 5 3
20-22 e 13
17-13 10 15
14-15 26 23
11-13 8 1
3~10 26 1
5-7 18 11
2-4 24 14
0-1 30 - 12
Total 158 158
ean 2.2 18.8
S. D. 7.4 10.4
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tion of the musicsl sxcernts had been achicved, analysis of

the trsining lessons was made. The intsent

e
¥
r

certein itens
wog to selesct series of items, one from eszch lesson, of sub-
stentielly ecual difficulty, and to determine whether iu

such series of items the number of puplils giving correct

answers increased from lesson to lesson.

Table 11 vresents the data for the pre-test and
lessons VI-X¥X on items which include four notes and an
interval range of a fourth, and on items which include five
notes with an interval renge of‘a fifth. QOne item of each

-

kind from each lesson was selected.  In generasl, items from

the latter portion of each lesson were used.
7or both series, Table 11 zives evidence of grsdual

Fal

improvement from the pre-test through lesson XX. The four-

"
o
ot
®
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o
@
3
[.l'
'3
ot
¥
o
'd
3
)
1
ot
»
0
ot
]
®
[&]
®
the
o
®
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[
0
o
3
=3
®
o
3
=
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13
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sixty out of 153 nupils. The corresponding iftem in lesscn

w
by
O
=
ct
)
(6]
)
|-
<
(0]
\

XX was responded to correctly by 121 pupil
note 1tems, the number of correct responses incressed from

fifty-five in the pre-test to 106 in lesson XX. Improvementd

was gradnel, though irregualar, during tre intervening lessons.
Analysis of items with six and seven notes was

also mede. Ten lessons, 1in all, contained musical excerpts
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YUHBER CF CORRACT RESPCHUSES TC CHRTLIN ZCUR- AND FIVE-NOTE ITELS
I8 TEE TRAINING LESSCYS
Tesson Idencifying fCorrect Idertifying { Correct
Humber Number of Responses |[WYumbers of Responses
Items with from Items with From
Four Notes 1828 Puplls|Five lotes 158 Puplls
and Interwial snd Interxal
Renge of a Range of a
_ Pourth Fifth
Pre-test : 37 - 60 28 55
6 37 76 39 68
7 33 80 o9 73
3 , 33 o1 _ 40 86
2 Sl o8 40 69
10 54 g6 40 59
11 54 89 38 65
12 39 25 35 88
13 39 105 33 87
- 14 ' 39 o7 S5 80
18 37 a9 35 97
16 . 37 2 35 g7
17 57 120 35 90
18 37 o4 32 92
1¢ -7 101 28 100
20 37 121 28 106

’
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of six notes with an interval renge of & fourth. Only six
lessons presented items with seven notes and an interval
range of a fifth. The pre-test, repeated as lesson XX, gives
an added ibtem in eadh case. )

‘Table 12 presents date on these items. In the pre-
test fiftyaeight vupils resnponded correctly to the six-note
jtem. By the final lesson 106 pupils were able to identify
the,correSpondiﬁg item correctly. Fifty-one pupils identi-
fied the seven-note item in the pre-test correctly. In the
final lesson one hundred puoils responded correctly to the
comparable item. The table shows gradval but irregular im-
provenment throush the intervening lessons.

In this investigation, recognition is assumed
to mean the power to connect a visual pattern of wmisical
notes with an auditory pattern, and to say whether or not
the two are identical. It may be argued that gsains in this
powver may come from improved grasp of the auditory stimulus
‘as well as from increased visual span. This possibility is
recognized,bﬁt in the present study. the interest is in zain
in the totel situation, with a thoroughly musical response
required, rather than in visusl recognition isolated from
musical interpretation and significance.

It is also recognized that items with the same
number of notes and the same interval range are not neces-

gsarily equal in difficulty. However, the differences in

difficulty between such items are provably slight, and any
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TATLE 12
NIMBRER 0T CORDECT g SEVEN-NCOTE ITT
TRATI
. . . e
T.esson |Identifying Correct Iéentifying o
Number |Mumber of Responses |iMumbers of ne
: Items with from Ttems with e
Sixz Notes 188 Pupils|3even Notes B
and Intervel. and Interval
2 AT mence of o
Range of = nenge of
- ™=
“. Fourth - Tifth
Pre-test 18 £8 4 31
1z 28 - 82
12 38 7S
-~ — o~
Lo 399 28
14 $ 56 BE
18 36 55 31 20
16 56 72 DL 91
17 24 104 31 (S33)
1 24 a0 4 25
19 =4 28 4 92
20 19 106 & 109
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errors introduced by snch differences In the items of a
series such &s in Tables 11 and 12 would be compensating:

rather than cumulative. ~
Summary

This chante% hes shown the immediste results of
the training lessons given. The first five lessons were

iven as introductory lessons involving a matching > and
corylng of the musical excerpts flashed on the screen. The
results showed a slight improvement in mean scores. The
remaining fifteen lessong recuired judgment as to the identity
or lack of identity of the visually‘presented excerpts with
a subsequent piano performance. The mean scores for lessons
VI-Xy Tended to decrease as the'diffiCulty of the materials
increaéed. Tor the final group of five lessons an increase
in mesn was nohticed while the materials used were still
developing in difficulty. It was concluded that some im-
provement in recognition of the materials occurred. Added
evidence of improvement was obtained by the use of a pre-
test; following the five inbtroductory lessons, and later re-
peated as lesson X¥X. Considerable improvement occurred

N

from the pre-test to the final lesson. Examination of
particular items from the lessons provided further data.
The four-, five-, six-, and seven-note items from the
various lessons tend, on the whole, to give convincing

evidence of improvement on the part of the pupils in
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recoznizing the musical excerpts flashed on the screen and
comparing them with the auditory stimuli provided by the

playinz of plano passages.
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CHAPTER V
EFFRECTS CF TRAIVING YPON ACHIEVEVENT IN READING MUSIC
Introduction

This chapter presents the effects of the training
legsons upon achievement in Leadlnﬂ music. The initial and
final resvlts in reading achievement for the experimental
and control groups are compared. The data are evaluated
statistically by means of the smsll sample technigue. im—
provement in reading achievemenﬁ by the experimentsl group
is measured. Improvement in reading achievement by the con-
~trol group is also measured and Tins 11y compared with the
accomplishment of the experimental group.

The data are given further treatment in ter@s of
the reliabllity of the difference between the mesns of the
scores for the experimental and control subjects;

Finally, data relative to the reading performance
of tre instrumental players are presented. The initial and

final messures of sight-reading, for these subjects in the

experimental snd control groups, are compared statistically.

o

Reading Achievemen®t Results Analvzed in Terms
of Small Sample Teclnigue

a2 for general achievement in reading music.--

~
o

l_'l

[.Ju

ter

The effectiveness of the experimental lessons in producing
gains in general achlevement in reading music was determined
by the results of the Knuth tests. It was assumed that the

116
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nstructicon wes effective only 1f the mear change in resding

[

achievement on the part of the experimental growps was greater
than that of the control groups by & statisticelly signifi-
cant amount. Answers were sourht to these guestions:

(1) Was the change in reading achievement 1in
musié on the part of the experimentsal groups statistically
significant?

(2) wWas the change in reading achievement in

music on the part of the control groups statistically

LN}

I

significant’

(3) Was the difference between the experimental

and control,groups in reading achievement in masic statis-

<

tically signifi ant, end which groups did it favor?

Statistical technicues used to determine the relia-

bility of differences.-- The design of the experiment was

arrenzed so that it was possible to use the ®small sample®
N L D .

. - i . - .
techniques developed by P. A. Fisher. The sixteen pairs
of classes in this experiment collectively constlzuted

2 smell semnie. Each palr of classes was arrsnged to com-
prise vairs of puplls metched on the basis of the original
reading achievement scores. Each matched pair of pupils was
splitv at random, cne member of cach

an experimental class and the other to the corresponding

Ronald A. Filsner, 3tatistical ietnods for Kesearch
Horkers, ppe. 182-133. London: Ollver ani 2oyd, 1936.
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W

=
O]
ct

t 1s poss

bl To consifer the sizbteen ex-

b=t

& oy
D e

control CL

-~

as thirty-two caseg,

)
Q
j-1
o
0]
n
[}
0]

perimental and slxteen contro
The experimental groups {or group, considered now collectively)
then consisted'of sixteen cases and the control zrouns (or
group) likewise included sixteen ceses.

Since the experimental and control groups sre ezch
considered as consisting of sixteen cases, the puapils in each
class are considered collectively 25 a single unit. In each
case the mean score of the pupils in a class is ﬁsed to
describe the perfornasnce of the puplls in that class.

-

The statistical procedure may bve descrived briefly

2
as folleowss:.
(1) The mean initial and final scores were deter-

mined for each'class in both the experimental and control
Zroups.

(2) The means of these means were then fcund;
that is, the initiel clsss means for the experimental group

were averaged, the final class means for the experimental

group were averaged, and the corresponding aversges were

found for the controli gronn,
(8) The means of the changes in score from initial

to final testing were determined, for cach class separately

=
< Tne procedure and the description follow rather
closely that in recent research of Wayland W. Osborn, "An
Experiment- In Teaching Resistance to Propaganda,® Journal
of Experimental Education, 8 (September, 1939), 1-17.
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and for each group of classes. The final figures resulting
from thls procedure were the mean chanres from initial to
Tinel testing for the experimental and control sroups respec-
tively.
{4) The significance of the mean changes in score

. < s 5} .
was determined, by the method suggested by Fisher, for the

expeYlmental and control gzroups respectively.

(5) The means of the differenc s between the changes

from initiel to final testing were determlned, for each pair’
of classes sepa rete;y and for the experimental and con+rol

groups consicdered as a pair}

(6) The significance of the mean difference in
change between the experimental end control groups was de-
termined, also by the methéd suggested by Fisher.

The test of 81gni icance, used to determine whether
the mean differences were greater than those which could Dbe
attributed to chance, was "Student's® t-test. S The “t% is

ting from dividing the Sifference by which

[
ci

the ratio resu

Ud

the mean of 2 small sample differs from any ziven value by

its estimated standard error.

S .

Ronald A. Fisher, op. cit., »r. 132-3.
4 popnsld A. Fisher, op. cit., D. 166.
5

Ronald A. Pisker, op. cit., p. 166
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Since, for small samples, "£" is not distributed

in the form of a normel curve, but ig distrivuted in various
ways, dependent upon the size of the sample, the meaning of
e differs for samples of various sizes.

ILindguist 6 shows in a table for each nurmber of
degrees of freedom from one to thirty what absoluté value
of "t would be excesded in varlous percentages of all such
samples. The size of the sample determines the degrees of
freedom. |

All calculations have been based upon unweighted
means. This procedare was possible, since the matched classes

of experimental and controcl grouns were of the same sigze.

Comparison of mean change for experimental and control

Zroups.-- Table 13 shows the mean initial and finel reading
achlevement scores in music, and the mean chiange in scores
for bhoth the experimental and control groups. It also shows
the mean difference in change of reading achlevement scores
in music between the experimental and control groups.

The mean initial and final scores far the experi-
mentsl croup were 11.74 and 13.21, respectively. The mean
gain in the reading achlevement score in music was thus 1.47.
The t-value of 2.01 for this difference exceeds the value
(1.753) recquired for the ten per cent level of confidence
for fifteen degress of freedom. The five per cent level of
confidence requires a t-value of 2.131. The cobtained differ-

ence (2.01) lies between the ten per cent and five per cent

6 E. F. Lindquist, Statistical Aralysis in Educa-
tional Research, p. 53. -1Bostoni:: Houghton. Kifflin Co., 1940.
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TARIE 13-

EEAN INITTAL READING SCORES, IEAY PIWAL READING SCORES, MEAN CHANGES
FOR EXPERINENTAL AND CCNTROL GRCUPS, AMD DIFFERENCES 1IN ¥EAW CHANGES
FCR EXPERIMENTAL AND CCNTROIL, GROUPS

i Experimentel Group Control Group Differences:
Pair.of N1 Mean mean Mean N [ lMean JlMean [Mean Experimental
Classes Initial]Final |Change InitielfFinal |[Change]| Mean Change
Scores |Scores Scores |Scores : Minus Control
| Mean Change
2 11 5.56 4,641 1.28 111 3.18 6.45 3,27 -1.99
S 12 7.42 10.221 2.%91 1} 12 787 | 10.17 2.50 41
4 11 5.09 4.18] -.91 ] 11 4,36 4,18 -.18 - 73
5 13 3,77 5,54 1.77 | 13 377 5.00 1.23] .54
6 12 14.75 17.50] 2.75] 12 14.87 1 19.20 4.83]  -2.08
7 14 | 13.14 20.74) 7.60 | 14 12.43 ] 13.79 1.386 6.24
8 9 9.67 756} =-2.11 9 Q.44 | 10.22 " .78 -2.89
*] 3 6.33 3.00] =3.33 3 "B.33 787 1.34 -4,67
10 - 6 15.00 15.87{ 1.67 5 14.83 | 14.17 - .66 2.33
11 7 5.14 3.43] =271 7 6.14 5.14| -1.00 -1.71
12 7 7 .29 12.43] 5.14 7 5.57 | 10.2¢ 3.72 1.42
13 7 6.29 8.86| 2.57 7 6.29 6.71 42 2.15
14 i3 22.00 | 25.77] 3.77 3 22.15| 29.31 7.16 -3.39
15 11 29.64 3l.27) 1.63} 11 30.27 1 31.00 73 .90
16 12 28.58 | 31.00f 2.42] 12 28.17 | 30.33 2.16 .26
m A | 188 | 187.77 |211.32|23.55 (188 | 185.77 |212.75| 26.96 ~-3.41
M 11.74 | 13.21] 1.47| | 11.81| 13.20] 1.88] = .21
£x° 162.59 127.44] 105.78
.2 L7 —
T°/n B 34.66 54,39 3
£4° 127 .93 73.05| 105.05
SvE-m -73 0'55 066
t 2.01 3.07 <317
Per cent
Level - 10.00 1.00 30.00
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levels. This fact indicates that the obtained difference

stical

e

may be regarded as approaching but not reaching stab:
17

The mean initial and final scores for the control
group were 11.61 and 13.30 feSUGCulvel" The mean_gain in
the reading achievement score in music was thus 1.68. The
‘t-value of 3.07 for this difference exceeds the value (2.947)
reguired for the oné per cent level of sig gnif "jcance for fiftéen
degrees'of freedom. Accordingly, the difference may DLe re-
sarded as statistically significant.

When the exverimental and control groups were com-
pared with‘respeot to change in reading achiévement~score in
misic, the meen difference in g2in was -.21, a difference in
favor of the control group. The t-valiue for this difference
igs .317. A t=-value of .393 would be exceeded by chance in
seventy per cent of samples of this size, and a t-value of
288 would be exceeded ov eighty per cent of Samples of this
.sizge. Consegquently, the difference of .21 in favor of the
control group 1s not statistically significant.

The results summarized in Table 13, and discussed

in the preceding paragraphs, support the following conclusilons

7 ‘ .
In this expsriment & difference was considered
statistically significant, if the t-value for the difference
was equal to or greater than the value needed for the one
per cent level of confidence for the numher of degrees of
freedom involved.
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(1) Foth the experimentsl and contrel groups
improved sligchtly iIn readingz achisvemsnt scores in music
.

between the Initiel end final tests. For the experimentsl

group this improvement is not stetisticall

u
jol}
o)
(O]
&)
o
]
ct
‘« '
1]
ct
e
Q
®
i~
—
4

the control group, the gain may be regerdse: Ly

i3

significant, although it is nezligible in gross size.

~

2) The control group gained slightly more than

the experimental group.

{J;

{3) The mean difference between the experimeﬁtal'

, 1g not- = etig-

(Y

~and control zroups, in improvement in scor

It will be recailed that the punils in both the

()
|_
‘!
5
[Eee]
&
%
u .
}Jc. .
)
%
8]
rf
3
—
Q
{

‘experimental and control zroups were re

tion in school clssses. It was znticinated that both zroups

Lh

ne true-

U

jary
n
[
(&
Q
P
O]
ISy
O
Fo

wonuld irmprove in reading achlevement in m

tion an€ meturity. Tmder the circumstances sowe gains in

reading achievement would be expected whether the groups were
taught by a reading method or nct. A greater zein in reading

chievement mizht be expected for the experimentel zZroup.

.g\a

Actually, very slight zains gre found for the expsrimental
and control groups. These gains probably are the result of
the general music clsss instruction. They may alsc be, in part,

the result of preacticz effect from one form of the fTest to the

second form. The gains are so slight that they may be treated

as neglizgitle The differencs in zsins, which Tavors the
rol groups, is almost certa¢“lv 2 matter of chance and

S0

not the result of training. o general improvement in

g
power to read muasic was effected by
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the experimentsl training method, so far =zs the evidence

obteined by applying the small sample technigue shows.

Reading Acrieveme nesuli yzed in Terms

1t
R ~ .
of har%v ;¢oup uompac¢

L second wnde of sitatisticel anslysis.-- The dsha

Sﬂal zed in the prec ceding section were treated on the ssswrmn-

of classes. It is possible, however, to meke & Gifferent
get of assumptions, and to test the same datz in a difLerent

- manner in conseguence. Thus 1t may be sssumed thet differences
in the lesrning conditions from class to class were negligible,
and that subdivision: of the total number of subjects into
classes was simply for convenience. It may further be
assumed that the experimentel variable of specizal instrﬁction

o

was spplied uniformiy te all s1bjects, or a2t least in & way

-
x

S8 to class.

Q

Troxn

=t
o
1
L}
e

If these latter assumpticns are msade, t;e appropriate
statistical nrocedure becomes that of tresting the. subjects
in the various experimentsl classes g 21l members of one

group, with as many cases as subjects, namely, 158; treating

M

the control-class subjects in the same fashion, as 138 paired
ceses; and spplying the usual formuisa Tor standard error of
the difference between means for correlated data.

Paired scores of puvils compared.-- The data neces-
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of individoal scores for the snbjects., The initial and final

jo))

118

1
o

Knuth test scores cof the indivi upils paired in the ex-
perimental and controcl groups are shown in Appendix A,

As in the earlier comparison of reading achievement,
it waé'assumed that the instruction given to the experimentél_
zroups was effective only if the mean change in reading
achievement of the group was gresiter than that of_the control

£

group by a statistically significant amount. Answers to

these due3ulons were sougzht:

(1) Was tne change in reading achlevement in
music on the part of the experimental group statistically
significant? |

(2) Was the change in reading achievement on the
part of the control group statistically siznificent?

{(3) 'Was the difference between the experimental

and control groups in reading achievement in music statis-

)

tically significant, esnd which group did it favor?
It will be noted that these are the ssme questions
asked and answered in the preceding section. They are re-

preated because of the use in the present section of =z second
statistical approach to their enswer.

Statistical technicues used to determine the

ginal selection of

}—’o

reliability of mean differences.---The or

pupils was based upon scores from the Xnuth Test, Tform IITI - A.

It will be recalled that the pupils were matched on the basis
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of these scores and assigned to the experimentsl and control
ZPQUpSs by random selection. For this reeson the reliability
measure used for the mean differences in initiel and final
scores of‘the grouns was the standaré error of a 4if orenceb
between the means of related variables.

The statistical proced1re may be described briefly
as.follows:

(1) The mean initial and fipal scores were determined
for the pupils in both the experimental and control grouvs.

(2)  The standard deviation of each distribution

was calculated.

[
ot
i
Y

.

(3) Correlations were determined between the in
and final scores of the experimental group bétween the initial
and final scores of the éontfol ”fO“p, 2nd hetween the final
scores of the experimental group and the final scores bf the
corresnonding pupils of the control group.

(4) The standard error of each mean was calculated.

b

(3) The standard errorg of the fifferences between
original and Ifinal means of the experimental and control
roups, and between the final means of the experimental and
control groups, were sstablished.

(8) The significance of each of these differences

was esteblished.

Initiel reading achievement scores.-- Table 14

shows the initial scores in reading achlevement by grades

8
E. P. Lindouist, A First Course in Statistics, p. 125.
Boston: .. Houghton-Mifflin Cc., 1938.
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TARLE 14

[y

INTITTIAT. READING ACHIEVEWENT SCORES OF EXPRRINGNTAL AND CCNTROL
GROTUPS 0O XMTITH TEST IITI A

[}

Experimental CGroup Control G-réup
Scores |grade 7 |Grade 8|Instru- Total |Grade 7 |Grade 8|Instru- Tots
mental : mental
38-40 1 1
25-37 6 6 7 7
S2-54 5 5% 3 3
29-31_ - 1 S 4 ' 1 6 7
26-28 3 3 6 1 1 2 4
23=25 -2 8 10 4 4 8
20-22 1 2 7 10 1 2 o] 9 -
‘17-19 4 3 2 9 2 5 s 12
14-16 5 9 1 g 3 4 2 2
11-13 3 8 1 12 6 12 18
8-10 4 14 - 18 4 12 186
57 4 10 17 5 10 18
2=4 11 7 ig 12 2 21
0-1 22 5 28 22 51 27
Number 57 | 65 z6 | 158 57 65 | 36 158
ifean 5.5 10.7 28.5 [12.42 5.4 10.5 126.8 12.40
S. D. 6.2 7 4 6.5 [10.45 6.2 B2 7.1 10.65
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.and groups. The meansg and stendard devistions are shown for
separate sections and for the totai number in the experimentél
and control groups. dne initisl mesn of the entire experimental
group is 1l2.42 as compared with 12.40 for the control groupe.
The corresponding standard devistions are 10.45 and 10.65.

A few imperfectly matched cases, mentioned previously,
cause the slight variations found in the total figures. The
initial paired sccres are closely matched.

Final reading schievement scores.-- The scores at

the end of the experiment are shown in Table 15. The means
and standard deviations sare sgain shown for the subgroups:
as well as for the total groups. The final mean for the ex-

perimental group is 14.41, with a standard deviation of 12.02.

It will be noticed that the final mean of every
subgroup in both the experimental and control groups is found
to be higher than the corresponding initial mean.

Comparison of Table 15 with Table 13 reveals sgpparent

discrepancies. The experimental group mean in Table 15 final
score, is 13.21, and the control group mean is 13.30. In

Table 1S, the final means for these groups are 14.41 and 14.28,
respectively. This variation is accounted for by the difference
in treatment of scores. 1In the small sample technigue each

of the sixteen class groups was given egual weight in the

final mean score. The class groups varied in size, however.
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TABIE 15
RINAT READING ACHIEVEKENT SCCRES OF EXPERILMENTAL AND CONTROT
GROUPS ON KNUTH TEST ITIB S

pramme. . sum
Experimental Croup Control Group
Scores |Grade 7 |Grade 8|Instru- Total |Grade 7|Crade 8|Instru-d Total
: mental ' ‘ mental

38-40 4 4 2
35=-37 1 3 G 7

32-34 1 S 6 1 g

20-31 3 3 6 3 4

26-23 1 3 2 5] 1 1 4

23=25 1 38 8 17 ' ) 8 13
20-22 3 6 2 11 2 D . 2

17-19 1 “ 2 3 2 S5

14-186 4 7 1 12 3 4

11-13 4 -8 1 13 7 -7

8-10 7 2 9 7 16
57 9 8 17 7 8

2ad 7 9 i 14 9

0-1 20 g . 29 14 3
Number 87 65 36 158 57 68 - 56 . 188
Tean 6.65 (13.11 29.17 [4.41 6.32 | 12.09 [|30.25 14.28
3. D. 7.14 3.290 7.34 [2.02 6.44 8.24 5.17 [1.39
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-
m

In the calevlations reported in Tables 14 and > individuals
rather than class groups are considered as units.

Differences between initial and firsl scores.-- Table 16

presents the comparative dats for initial and final scores of
the experimental and conbtrol groups. The inibtisl mean of the
experimental group is 12.42. The final mean iIs 14.41, with a
gain of 1.99. The correlation between initial and final scores
is .39. The difference in means (1.99) is statistically signi-
ficant; as shown by the fact that it is more than four times
the size of its stendard error {.442). ° The critical ratio,
i.e., the ratio of the difference to its standard error, is
4.5. From the data it may be stated that the gaih in feading
achievement by the experimental group was not due to chance.

The control group 1lnitial mean is 12.40, and final
mean 14.28, The correlation beﬁween initial and final scores
is .88. The difference between initial and final means (1.88)
is statistically sigﬁificant in view of the size of its standard
error (.439). The critical ratio is 4.28. As with the ex-
perimental group, the gain in reading achiesvement by the con-
trol zroup was not due to chence.

Final score compsrison.-- The final mean scores of

the experimental and control groups are compared in Table 17,

roup

Ja

The experimental group mean is 14£.41. The control

mean is 1l4.25. Tne difference is .13, in favor of the

9 The formula used was taken from E. ¥. Lindguist,
A Tirst Course in Statistics, p. 122. [ Boston:: Houghton-
Wifflin Co., 1038.
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= : LE 16
DIFFERENCES EETWEEN INITIAL A "D FINAL MEANS OF EXPERINVENTAL
AND COKTROIL: GROUPS IN READING AJETEVE\E iT

L “Ixpltal Group Control Group

FPinal HeE8N eesosvvsescsces | 14.41 14.28
INitial MeBN eeeeceanacens | 12.42 - 12.40
Differente ceveescevsncans 1.99 1.88
Stenderd Brror of .

DifTference seseecocsess | 442 e 439
Correlation Betwesn Initial

and Final Scores seeeees| .89 .88
Criticel Ratic..eeeerivnsnss 4.50 4,28

- TABLE 17

DIFFERENCE BETWEEN FINAL MEAV OF EXPERINENTAL AND CONTROL
IV READING ACHIEVEWENT

Experimental CGroup Final HMegn .cvieeeec... 14.431
Control CGroup Pinal HMeaNe..cceeereenccsaas 14.28
Hean DifferenCe.iceeeceersceeeeecscnronnsocas .13

*
L[]
@]
.\‘I

Standard Error of Difference ..

Sorrelation Between Fin SCOYES eeseeooes .86
Critical RATI0 eeverrereneeceeneeanscanann .19
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The difference in mean score, favoring the experimental zroup,

is slmost certainly a metter of chance and not the result of

training. Yo general improvement in power to read music was

Reading Performance of the Instrumental Playsrs

Oriteria for reading performance by the instrumental

players.-- The effectiveness of the experimental lessons in
produacing gains in reading performance instrumentally,fwas
determined by the index of reading performance, originated
for the purpose in this study. It was again assumed ﬁhat the
instruction received by the experimental group was effective
only if the mean change in reading achlevement on the part of

o

the experimental performérs was greater than that of the con~
trol group by a sbatistically significant amount . |

Answers were sOughﬁ for these gquestions:

(1) Was there a statistically significant change ink

£ A

performance in reading music on the part of the instrumental
players in the experimental group?
(2) Was there a statistically significant change

n performance in reading masic on the part of the instru-

l.)l

mental players in the control group?

(3) as there a statistically significant difference
in performance in reading muslc between the experimentsl gzroux
of instrumental players and the control zroup of players, and
which group did it favor?

Technique used in determination of reeding performance

ability.-- As already reported in the chapter ir procedure,
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zach instrumental rlayer In the gxperimental and the control

groups was tested in sizght reading ability while playing his

e

dstrument. An original measure, called. “The Index of Head-
ing rerformahce," was established from the tests.

To repeat briefly, the index of reading performance
was determined as the ratio of the sight reading index divided
by the technicsl performance inGex. The techni ‘91 Derfoimgnce
index was the average number of notes played per second in

" an ascending and descerding scale played as rapidly as ?ossible
" by the verformer in a way of his own choice and recorded‘by

Qo

phonograph for accuracy of measurement. Variations in indivi-

dual technicsl ability, veriations in performance as a result

ofylength;of stuaj as related to speed of performance, and

variations in the irherent mechanical limits of various instru-

menﬁs; are accounted for in this index,if the player mﬁkes

his performance a2 true displav of his actual speed of technigue.
The index of gight rpadLng ability was obtained by

having each player read a®t sight as rapidly and correctly as
possibie a passage involving notes of one rhythm vslue and
arranged for proper registration of each instrument. This
measure a2ca2in was recorded and determined as the average number
of notes played per seccnd.

Special arrangements of the passages wére made anc
many factors considered, as explaLned reviot sly.

The final index of reading performance was obtained

by dividing the sight reading index by the technical performance
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index., This final indsx measured the player in performance of’f
sight reading on the basis of technical ability to play his
instrument.

Players on a variety of instruments were included
in each group. The experimental group and cbntrol group each
included thirty-six players, COmprising ten trumpet players,
ninevclarinet playéré, five clarinet plavers, tWo‘alto saxg-
rhone players, two trombone players, three tuba players, and
one player each of flute,boboe, bassoon, French horn,and cello.

It will ve recalled that pupils in various classes
were matched on the basis of the initial achievement score‘on
the Knuth test. In the instrumentel groups the wetching was
on ﬁhe basis of the Knuth Test and-the,?articulaf instrument
performed. KAs a result, the final matéhing of scores on the
Knuth test (finally shown in Table 23) was not guite as close
in the instrumental groups as in the other classes.

Since the index of reading performance was finally
to be used to measure the results of the training lessons for
the experimental group, it was considered neceésary for this
study to keep the instrumentalists matched as to the instruments
on which they performed. It seems likely, however, that further
nse of this measure may prove the technigue reliable in com-—
paring performance on different instrumentes, provided the con-
ditions for establishing the index are observed.

Table 18 presents the initial index of reading per-

formance for the thirtyv-six players in the experimental sroup.
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TWITIAT. INDEX OF READINC PERF

B MANCE OF THIRTY<SIX INSTRU+ !
MENTAL, PTAYVERS IN

{PERIVENTAT, GRCUP

3 O

Number of | Time |Index of | Number |Time | Index |Index
.-| Tones in in Technical] of in of Sight| of
Puplli scaie Seconds|Perfor- | Correct Beconds| Reading|Reading
Passage mance Tones in| Speed |Pe¥formance
3ight :
Passage
1 29 4.1 7.07 121 43.5 2.78 323
2 26 3.9, | 6.67 125 52.5 2.40 - . 360
S 24 3.4 | 7.06 123 45.5 | 2.70 583
4 29 5.1 5.69 121 54 2.24 . 394
5 29 4 7.25 124 40.6 3.05 421
6 31 T4 4,19 124 66.1 1.88 448
7 29 3.6 | 8.06 111 30 3.70 «459
8 27 3 9 119 28 4.25 -472
9 29 5.4 5.37 123 44.6 2.76 314
10 32 8.9 3.60 . 120 63.3 1.90 . 526
1 33 5 6.60 125 36 3.47 . 526
21 29 5.7 5.09 121 44.2 2.75 | .538
S - 54 6.6 8.18 121 26.4 4.3 . 560
14 25 4.4 6.59 129 34 3.79 .576.
15 29 - Se4 5.37 119 38.4 '3.10 577
16 32 7.3 4,38 127 46 .4 2.74 | .828
17 27 5.8 4.85 128 43.7 2.93 829
T 18 29 5.1 5.69 124 34.2 3.83 .638
19 32 5.4 5.0 127 39.3 3.19 | .638
20 29 5.3 5.47 121 34.1 3.55 . 649
21 29 4.2 6.91 127 28.2 4.30 .652
22 33 4.5 | 7.17 124 - 26.4 4.70 .655
23 32 15.5 2.06 113 83.2 1.36 .689
24 64 3.6 6.67 129 29.3 4240 . 680
25 29 5.4 5.37 128 54.3 3.73 695
25 29 5 | &€.5 128 3l.4 4.08 703
27 29 5.8 5.0 123 55.6 S5.62 .725
28 .87 9.7 5.88 125 28.7 4.36 JT4L
PAY 55 8.5 6 47 127 - 26.4 4.381 L7453
30 57 7.5 | 7.60 123 2l.s 5.72 .753
31 29 4.1 | 7.07 129 24.2 5.33 754
Z 28 4.5 5.22 128 26.5 4.83 7786
33 29 5.2 £.58 121 25.8 4.69 .841
34 29 4.2 6.91 128 22 5.82 .843
35 49 10.1 4.85 127 29.3 4.33 293
36 30 4.8 6.25 128 22.5 2.74 .918
M .618
S. D. 149
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The irdividual players are numbered sccording to their ranks

onn the final index. The range of the index of rsading per-

)
.
[0)}
o

formaence extends from .323 50 .918. The mean score i
and the standeard devietion .149.

An example of Individual performance may be noted.
Player 35 performed 4% notes in the scale péssages in 10.1
seconds. ‘This zives a technical performance index of 4.85
notes per second, one of the slower performances. In signt
reading, this same player performed 127 notes correétly out
of the possible 129, and played these in 29.3 seconds for a
sight resding index of 4.33. Uhen divided by the technical

of 4.85 this gives the final index of reading perfor-

u
»

n

o
<

e

mance as .893, one of thne nlﬂber indices. It may be con-
sidered that the resding performance of this player, of a
particnlar technical skill rather limited as compared with
the others,was .893 of his technical ability. Althouzh he
was slow in pefformance, his accuracy zave him one of the
hicghest ratings for reading performance.

Sight reading in music.-- It may be observed that

sight reading ability in musical performance is a speclalized
ability. Some of the best concert players are admittedly
poor sicht readers. Cilrcumstances of performence by solo
players need not demand the ablility to read well at sight.
Frepsration of the particular selections can be made in

private practice previous to any public playing.

lany solo players are facile sight readers.

_.-
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Countleés examples of solc players are found who are very
able sight readers of music. NMusicians who perform in gfoups
with preparation limited to short vractice periods must be
able sight readers. ‘Orchestral and band players, ensemble
players, accompanists, and others who performAat sight con-
stantly, must be able to read music rapidly and accurately.

The measurement of sight—reading ability in music
involves complex considerations. The results may be better
used to indicate areas where limitations may vrove a handicap
fha{n"as.positive proo.f of ability in a particular field.
Many other considerstions enter into the preparation of a
magician. Improvement in abilitj to read music is désirable,'
but may involve effort not commensurate with the result |
achieved. Hessurement of sight-reading ability in music is
still in its'elementary-stages of develooment. The index of
nerformance in reading music at sight may be a help to es-
tatlish a small area of the field.

Iritial index of contrel group.-- Table 19 gives

nitial index of reading performance for each instru-

b

the
mentel player in the control group. The mean is ,542 and

the standard deviation .169. The members of the experimental
and control groups, as stated before, were previously metched
on the basis of the Knuth test scores and the particular in-
strument played. For thilis reason the instrumental players

were not matched on the basiz of the index of performance

scores.
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INIPTAL INDEX OF READING PERFORMANCE (F THIRTY-SIX INST

TABLE 19

PLAYERS IN CCNTROL GROUP

RUMEL/TAL

Mumber of | Time Index of |Number Time Index Index1==
o |Tones in in Technical of in of Sight| of

Pupiligcaie Secends| Perfor- Sorrect |Seconds|Reading [Reading

Passage mance Tones in Speed |[|Perfor-
Sight mance

Passage N

1 29 2.5 5.47 126 26.5 4.75 86%
2 26 4 €.50 125 29.8 3.186 <486
S 30 4.4 6.82 123 36.5 S.57 . 50¢
4 25 10.2 6.37 i17 24.2 4.34 759
5 49 4.4 1.1 128 25.3 5.06 <4585
& 29 4.1 7.07 124 39.6 315 413
7 29 4.3 6.04 129 43 2.69 o445
3 57 14.2 4.C2 127 33.3 3.8 .920
o 30 6.5 £.78 120 £0.1 2.99 814
10 22 5.9 5.47 iz22 L4 .5 S 2.81 513
i1 =2 4.4 .52 129 21.7 5.94 . 202
12 e 6.5 5.08 124 34.5 5.5 708
13 52 6 5.53 122 32 S.81 215
14 32 £.8 5.96 127 27 .2 4,67 871
15 32 5 5.35 i2l 27 .8 4.35 817
13 29 5.8 5.18 127 32.1 3.98 L1864
17 3 7.7 4.03 124 €l.4 2.0z -502
18 29 £.8 6.04 123 S7 2.19 . 528
19 S& 2.4 6.1% 129 2€.2 4£.82 806
20 32 12.4 2 .58 125 75.5 1.€6 .642
21 L5 6.4 6.72 114 43.9 2.82 . 947
22 29 7.8 .87 123 39.5 3.1 .809
23 33 5.2 5.32 128 36.6 3.80 . 557
24 38 5.8 5.89 126 29.1 4.35 L7385
25 60 2.6 5.28 124 45.1 2.75 « 440
8 29 4.3 6.74 127 42.5 2.99 . 443
b 33 5.8 4.85 120 30.2 5.97 .818
28 24 4.2 £.71 121 43.5 2.78 . 437
29 29 5.3 5.47 126 36.7 S.43 .B627
30 a7 10.95 5.53 i2g 28.2 4.31 .3869
31 S 6.5 4,92 123 58.3 S.21 .8E3
32 30 5.8 7.89 128 26.9 4,76 503
38 29 5.1 5.€68 127 36.4 3.49 .614
34 29 5.1 5.69 123 44,6 2.76 .485
35 -85 5.4 6.11 128 33 .6 3.24 .830
56 3L 10 T3L1 i23 40.3 3.08 .984
il . 542
S. D. . 159
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Nevertheless, the two groups were similar in comnc-
sition, so Tazr as the index of performence is councerned.
Table 20 shows that the mean index of the control group was
.8642, with a standard deviation of .169. The mean index for
the experimentel zrougp was .618, with a standard devistion of
.149. The control group started the experiment>with‘a slizht
but negligible advantage over the exverimental group.

Final index of performance.-- Table 21 presents the

firal index of reading verformance for the experimental group.
The mean iz ,8642 and the stendard deviation is .115; The
correletion of inltizl and finel scores is .66. The difference
‘between the final mean (.642) and the initial meen (.618) is
.024; indicating a siight gain. The standard error of this
difference is .019, with a critical ratio of 1.28, irdicating
that the observed difference is of no statistical significance.
The final index of rezding performance of each
player in the control group is shown in Table 22. The mean
is .698 and the standard deviation is f128. The‘correlation
of initiel and final scores is .87. The difference between
firal mean (.5898) and initial mean (.642) represents a gain of
.0556, with a2 standard error of this difference of .021. The
criticel retio is 2.67. This is gsomewhat less then the
critical ratio (3) ordinarily reguired for assurance that a
difference is not attributable to chance.

Cowmparison of final index of reading performancs.--

In Table 23 a2 summary of all test data for the instrumentel
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TABIE 20

a :..l” .L L 'L :»TEJ:‘.E'W ’.LJ u"”‘ L\__‘;

STENDARD D"-"‘*'" TATYION CF 3C
= g

CCRES
ZRIVENTAL CPO 0P

IN Rnfx-u’_l"’ﬁ PERPCRMANCE FCh
AND THE CONTROI, 3ROUP COF SNTAT. PLAVERS
Experimental Croup - Corntrol Group
EAN o e + o« s . .818 . 542
Standserd Devia- :
TI0N eeee o v e » 129 .169
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TEIRTY-8IX

Number of | Time Index of |Number of|Tire Index [Index
Pupil Tores in in Techniceal| Correct in of of
“FTT(Scale Seconds {Perfor- Tones in |Seconds|Sight Read-
Passage mance Sight ‘ Read- {ing
Psssage ing Perifor-
_ Speed mance
1 27 4.2 €.43 120 39 3,08 «479
2 27 4 8.75 125 27 .9 3.30 489
3 27 4.3 €.28 127 39.5 | 3.22 LB12
4 29 5.3 5.47 118 42.2 2.80 .511
) 27 4.3 .29 i26 31.8 3.9€ .631
& 22 CB8.D 4.50 118 73 1.5 e 342
7 29 5.6 8.06 120 23.4 5.13 . 637
& | 29 4 725 . 129 28.3 4,56 629
3 29 5.7 5.09 129 40.3 3.20 .629
10 37 oS 5.07 127 439 2.52 .511
il 29 3.8 7 .63 124 - 31.8 3.90 <511
12 29 5.¢ 4,92 129 41.5 3.04 .618
13 292 4.3 6.04 127 25.8 | 5.34 .383
14 29 4.3 6.74 127 35.6 3.87 .529
15 57 8.7 .35 125 & 3.68 .561
16 33 8.5 3.88 128 40 3.2 | .824
17 29 5 5.8 129 6.7 3.52 «606
18 22 5.2 5.58 128 4.9 3.61 . 647
19 3L 5 € .40 129 3.4 3.86 604
20 29 6 £.83 129 36 3.58 JT42
21 27 3.6 7.5 125 5.4 4.92 656
22 37 4.3 8.61 127 22.8 5.57 647
23 35 1z 2.92 129 70 1.84 617
24 31 4.6 .74 128 26.9 4,75 .706
25 37 7 £.29 129 56 3.58 678
26 87 7.3 7.31 128 30 4.27 .584
27 33 5.6 5.2¢ 124 36.2 3.43 581
28 29 5.8 5.0 107 27 .6 3.88 JS7TE
29 28 4 7 123 28.6 4.30 614
30 30 4.3 6.67 128 25.5 5.45 817
31 29 4.2 6.91 126 23.5 5.36 ST
32 29 4.6 6.30 129 27 .6 4.67 | 742
33 31 5.4 5.74 12¢e 26.3 4.79 .835
34 58 6.2 9.3%6 125 21.2 6.09 .61
58 49 9.4 5.21 127 30 4.2 .812
36 87 7.5 7.6 124 22.9 5.42 713
i .642
S. D4 115
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TABLE 22
PIVAT INDEY OF READING PERFCRMANCE OF THIRTY-SIX INSTRUMENTAL
PIAVERS INM CONTROL GROT '
Number of| Time Index of [Number of! Time Index |Index
+- |Tones in in Technical|lorrect in of of
Pupil Scale Seconds |Perfor- Tones in |Seconds [Sight |Reading
Passage mance Signt Read~ |Perfor -
Passage ing mance
: Speed
A 29 5.1 5.87 iz4 27 .7 4.48 787
2 29 5.6 5.18 128 35 .4 3462 .898
3 29 4.2 6.905 127 31l.2 4.07 « 5320
4 69 8.9 7.75 122 23.3 5.24 678
5 25 4.3 5.81 84 18.1 4.64 .798
6 29 4.4 6.59 120 41.1 2.92 443
7 30 5.2 5.77 120 45.1 2.€0 .45
8 87 11.6 4.91 i2¢ 29 4.45 .9058
9 29 6.4 4.53 124 C42.5 2.93 1 .647
10 29 5.2 5.38 128 34.7 3.69 .561
11 57 8.6 8.6 127 22.7 5.60 | ..844
12 - 33 5.2 5.59 126 3L 4.07 727
13 29 s 5.8 - 124 32.7 35.76€ . 648
14 29 3.5 . 8.28 121 24.8 4.38 874
5] 31 5.9 5.28 122 23.1 4.34 827
16 29 6.7 4.33 129 4ol 5.78 874
17 29 6.3 4.60 128 53.6 2.35 .511
18 29 4.5 6.44 127 35.2 3.83 594
19 29. 4.4 6.59 125 25.8 4.7 713
20 33 7.1 4.65 113 58.8 2.01 | « .432
21 29 4.4 6.859 120 38.9 3.09 . 468
22 29 7.3 3.97 129 36.5 3.55 .850
23 33 7.1 4.85 124 35.4 3.5 754
24 33 5.5 6.00 124 S 4.0 .687
25 87 8.6 6.65 122 35.1 S .48 .525
26 53 5.5 6.23 12¢ 34.5 3.76 604
27 65 13.3« 4.39 129 33.8 3.82 781
28 29 7.8 3.72 81 25.4 3.1¢ .888
29 29 6 4.83 114 28.4 4.02 831
30 29 4.9 5.92 125 25.6 4.70 794
31 20 6.6 4.355 124 34.3 3.62 795
32 31 5.9 7.94 129 27.1 4.76 .600
33 31 6 5.17 126 35.1 5.59 .694
34 52 7.1 4,351 127 36.8 3.45 .766
35 29 5.2 5.58 124 30.5 4.09 L7354
36 32 9.2 3.48 126 44.3 2.84 .318
i .698
S. Do .128
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TNITIATL AND FINAT READING ACUIBVEWMENT AWND INDEX OF READING
PERFCRMANCE SCORES FOR THIRTY-SIX INSTRUMENTAL PLAYERS OF

Bxperimental Group Control Group
Matched |Tnitial Final Initial|Final |Initiel [Final Initiel {Final
Pair of |Reading Read- - |Index ndex [Reading [Read- Index Index
Pupils |Achieve- ing Reading |Read- |ichieve—~|ing Reading Reading
ment Achieve-~|Perfor-|ing ment |[Achieve- Perfor- Perfor-
Score on |ment mance Perfor-Score ment mance. [mance
Knuth Test|3core on mance |on Knuth |Score on
Xnuth Test |Knuth
Test Test ‘
1 ird 35 .33 479 59 37 .869 .787
2 21 19 « 560 .489 21 28 .486  1.698
3 24 28 -« 383 .512 24 28 509  [.590
4 21 23 594 511 =0 36 . 759 678
) 31 33 421 631 33 29 455 .798
5 20 12 « 448 9542 17 25 | .413 443
7 - 29 25 <459 « 637 29 . 33 - «445  |.450
8 35 36 472 .629 35 39 .950 «905
9 24 27 . 514 .629 53 25 .614 « 647
10 14 16 .526 .511 15 25 .51&  [.661
il 56 39 .526 .511 37 S5 .902  |.B44
12 31 33 .538 .618 29 29 .708 727
3 27 55 .560 283 29 25 =715 .648
14 35 9 | .57¢8 529 S8 37 671 .674
18 21 33 <577 . 561 21 55 <817 827
16 23 19 626 824 2l o9 764 874
17 25 31 .629 -606 27 2 .502 .511
18 23 56 5638 . 647 23 25 «528 .584
ie 27 1 .638 -804 29 - 28 ..806 L71E
20 32 35 649 742 32 58 ~£42 432
2l 20 24 .65%2 .856 20 28 « 547 . 468
22 33 32 .855 . 647 31 55 .302 -390
2] 12 23 .659 17 12 20 . 657 754
24 33 29 .660 706 355 ST 735 .687
25 i9 25 .695 .678 19 27 - 440 .525
26 24 21 703 .584 24 29 443 .604
27 37 40 725 .5381 56 15 818 781
28 21 25 741 775 20 29 <487 358
29 19 24 L7435 614 17 24 . 627 8381
30 24 25 733 817 24 20 .869 794
o1 21 56 754 777 17 23 633 795
o2 3€ 39 S776 J742 37 53 .503 «600
33 33 35 841 838 55 53 €14 .694
o4 33 31 843 651 S1 &2 .485 786
S5 24 32 583 .812 25 &5 . 520 734
S 25 57 .918 713 19 52 .984 .3215
M 25.5 29.17 .518 . 642 26.5 30.25| .642 .598
S. D 5.5 754 .149 115 7ol .17 .169 128
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[l

players is presented. The initlal and nal scores for the

s

-t

¥nuth tests, as well as the initial and final scores for the

-

index of reading verformance,are shown or both the experi-
mental and control grours.

The difference between tre finsl index for tre
control zZroup, 698, and the final index for the experimental

g 0

o
9]

aroup .842, £, ir Tgvor of the control group. Tre

5.

the finsal scores is .13. The standerd

iy

correlation betwee
error of the difference 1s .027. Tne criticsal rat tlo is %. 07,
sugzesting that ﬁhe difference lacks statistical significance.
The absence of any significant gain in readingypér—
formance on the part of the experimental group of instru-
mental players is of specisal interest. It will be recsalled
that the test materials making the index of performance
measurements consisted of ﬁotes of a single rhythm valiue,
offering the possibility 6f rapid performance without the
limiting factor of having to respond to variations in rhythm.
The musical excerpts used in the training lessons for the ‘

gle

’JQ

experimental group were also composed of notes of a sin
unit value. The attempt made i the training lessons was to
d develiop the span of recognition of the players“so thet in
performance of the music the comprehension of the notation
wonid not handicep the playing speed. It seemed reasonaﬁleJ
to assume that the advantages of the training lessons would
appear, if they were of any practical performance value, in
the results measured by the index of reading performance
on the part of the experimental group. Such is not the

case. In fact, while 211 differences studied were of little
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statistical significance and of nesligible size, the control

N

group did slightly better in reading during the finael test-

ing period then the experimental group. The difference is

Trom the evidence of the Knuth test results and

the index of readinz performance resulbs for the instrumental
players it seems that any improvement in reading of music
ted in

tete

made ovossible by the tachistoscopic training repor
this study will not be ohgerved ih any prectical situstion
involving readin5vand performance of music. It may be
pOSSlbLe that under certain conditions of silent reading
of muasic the type of training attempted here mey prove of
value. It seems iively that no practical application of
such & skill can be madekby many musicians. Possibly the
skilled conductor may find the rapld observation of Widé
span of musical materials of great value in rapidly readinz
a2 score including meny lines of musical notation. For the

program of music education, such training seems d@flnltelv

out of proportion in time and cost to any probable results

-

n reading achievement.

e

Summary

This chapter has shown the results of the experi-
mental training lessons upon achievement in reading music.

The experimental and control sections of puplils
were first compared es class groups by means of the small
sample technigue. No significant difference in reading

achievement was observed between the groups. Any slight
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=

improvement observed in noth zgroups m2yv best be considered
the result of general mmsic c¢iass instruction and mafturity.

.

The data were further treated in terms of compari-

Ja

2l and control subjects, with all of

(g

men

'..h

sons of the exper

i

<

the former regardel as a sgingle groap'and 211l of the latter
as 2 single grouww. The ordinary formula for Jdetermining the
reliability of a difference between means was applied to
the data. 4&gzain, no signiflecant difference in final reading
achie vement wes ohszervel hetween the_expérimental and con-
trol groups. The coserved slight improvement in each group
was again considered the result of general music instruction
and maturiﬁy. |
Comparison of actual sight resding performance

by tre instrumental players in each group was also made.

=13

No difference of any statistical‘s,gnificance was observed
in the performance of the instrumentalists in the experi-
mental and control groups. This fact furnished practical
evidence verifying the coﬁclusions from the general group

data relative to the value of the experimental training

lessons.

By &1l results end compariscns of the data, the
training lessons were shown to be of no value in improving
achievement in reading misic or in improving sight reading
performance of music. All gains in reading achlevement
observed were negligible in size and can be attributed to
general music class instruction and erperlence combined with
maturity.

An incidental finding 1s that the index of reading
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performance, used as a measure of instrumental sight reading,
wes shown to have some value as an elementary test of read-

ing a particular kind oi music.
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CHAPTER VI

\
STHMARY AND CONOILTISTONS

This chapter presents a summary of dats and resulis
from the preceding chapters. The conclusions ere given,
limitations are stated. In the firal sections of

applications to practice are proposesd, and

roblems for‘further regearch are listed.

Summary

The problem.-- The m2jor purpose of this investi-
‘gation was to determine the effect upon achievernent in read-

opic tré

ing music of a type of tschistose ining cocnsisting

of short cexposures of musical units cf increasing'difficulty.
This A udy was shown to be significent both as a
study in methods of instructicn in reading music a2nd as a
wdy of transfér from trsaining in 2 narrow function to

ekill in a Zrosder fumcticn. Specific guestions concsrned
the effect of trainirg in recognition of musicel materisl

Saring short exposwres updon sran of recognition in reading

exposure training have Teen found in the teaching of resding.

Considerable disazreement exists over the values of this

work. Older studies and recent publications =till recommend

t
oy

@
(o]

ractice, while some technical research has definitely

149
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pointed out the limitafions of tachistoscopic work. It has
veen stated by some that the direct values may not be com-

mensurate with the time invoived, although the interest and
intangiblé results may be worthwhile.

Research in the reading of music is rather limited
in amount and scope. The tachistoscdpic gtudies thus far
reported usually have been confined to small gréaps of
skilled mﬁsicians. Practical application of ﬁhe obtained
results seems unlikely. Studies of eye movements and
spacinz of symbols have been made, and have some pertihence
for this study.

Procedure.-- The study utilized an experimental
procedure, with equivalent groups. The training of the ex-
perimental groups consisted-of‘the short‘exposure of musical
nnits flashed on a screen. The experiment was cérfied dn‘
in one school, Western Hills High School, Cincinnati, Chio,
with sixteen groups of subjects receiving training, and
sixteen parallel groups not receiving the speciél training.
The pupils were selected from vocal music classes of grades
seven and eight and from the school orchestra and btand. The
subjects were matched on tne basis of scores on the Knuth
Achievement Tests in Husic and assigned to experimental
or control groups by random selection. The experimental
and control groups each comorised 158 puplls. Thirty-six
pairs of instrumental players Were included in this number.

The equipment consisted of a lantern slide projector
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with a flashmeter controlling the exposure, a screen, and

lantern slides prepared by aid of a typewriter with musical
symbols. Each slide included from two to seven notes ex-
tending over a staff intervel range of & unison to a ninth.
In general, the‘response.reéuired from the subjects con-
'sisted in reading of the musical units flashed on the screen.

Forty slides were used for each of the twenty
lessdns, one lesson eﬁch week. The first five iessbns Pe-
quired'the‘instruméntél pupils to copy the exposéd materials
while the remaining subjects attempted to match the unit
shown with the sppropriate note pattern on a multiple-
response form prepared for each lessona For all 1ater
lessons all subjects responded by judging the musical unit
‘snown on the screen to be 1dertica1 with or different from a
passage pleyed by the experimenter on the piano. Follow-
ing the first five lessons and preceding the last fifteén,
a pre-tést was given, consisting oflthé slides lster pre-
sented as lésson‘XX. This pre-test gavé a basis for com=-
‘parison of initial achievement with final achievement, for
the fifteen 1essons in which the response required was a
combination of visual and auditory discrimination. It
also served to introduce the subjects to this mode of re-
sponse.

As shown above in detail, the experimental variable
was of a complex character, involving: & teaching procedure
that included two types of response to the musical materials,

one for the earlier lessons and a different response for the
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later treining; increased difficulty of the musical materials
as treaining probeeded§ and the addition of the training to the
regular school music program for the experlmental subjects.

Improvement in,recognition of the flashed materiais
‘ﬁas enalyzed in various ways. The mean score of_thé pupils
for each %raining lesson was considefed in relation to the
difficulty of the materials used, as measured by the mesan
number of notes per slide and the mean staff intervsl range
for each slide. The;pre-test and final lesson data were
compared. Average pérformance at successive lessons on
certain slides was analyzed, the slides selected beiﬁg sub-
stantlally equal in difficultye. | |

Genersl reading ability in music was measured at
the beginning and end of the experiment by equlvalent forms
of the Knuth Tests. Statistical comparisons of the itest‘ ~
scores for the experimental ahdkcontrol groups were mede,
both by the small sample techniqﬁe and by anelysis of the
difference in mean scores of the groups.

The instrumental pleyers in the groups were tested
further by an initial and final measure of sight reading
while playing. The performences of the players were phonographi-
cally recorded and were later snalyzed. The criterion for
achievement in sight resding wass an original measure developed
for this study, the index of sight reading performance.

Improvement in recognitioni-- The experimental subjects

improved gradually during the training lessons in power to
make correct responses to the visual-auditory sequence of

; stimull presented. Evidence for this improvement was obtained
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in three ways. (1) The average scores (number of correct
responses) for the successive lessons were compared with the
gradually increasing difficulty of the materials presented.
In the last five lessons the trend of the mean scores was
upward, although they were at the same tize becoming more
difficult. (2) Responses to one set of items presented
first as & pre-test.and later as the final lesson showed
garked galins on the second presentation. (3} Analysis of
responses to items of substantially equal difficulty from
suCcéssive lessons showed g_generally increésing number of
correct responses from lesson to lesson. These results may
be interpreted to mean that span of accurate recognition’didi.
éctually 1ndfease aéva resﬁlt of tachistoSquicwtraining;

General ability to read‘muSic: resultS'from smell

sample technigue.-- The results of the Knuth tests in reading

achievement in musie given to the experimental groups after
training were compared with the results for the control groups
by means of the small sample technique. The'control groups
ﬁere'found to have made a significant gain in achievement.

The experimenﬁal groups made & gain in achievement which
approached significance. It was found, however, that the small
advantage in finel achievement shown by the control groups

over the experimental groups was of no statistical significance.,
All gains were concluded to have resulted from the general
musical instruction that 21l pupils received, from the test
practice effect, or from the increasing maturity of the

pupils, and not from the specific training program of this

experiment.
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Generel abllity to read music: results from com-

pariéon of means of total grdups.-- The data from the Knuth

tests in reading rmusic were also analyzed in terms of the
mean differences between the‘expefimental end control groups,
taken as a whole. The reSults éubstantiate those'obtéined
frOm the small semple technigue, in almost every deﬁail.'
Gain in achievement was shown by both the experimentel and
control séctions.' A small differencefin.final meen score

| was found to be of no Significancé;.' | |

Ability to read music:. results from special

tests of instrumental players.-- Separate data were secured

“ for the instrumental players by the uée‘of original tests
yielding an index of sight-reading performance. Thé instru-
mental players improved 'slightly on this indéx“in both ex-

~ perimentsal end control groups, from the beginning to the
conclusion of the experiment, but not sufficiently to have
statistical significence. The difference in final reading
performance between‘the experimental and control groups of
players was of no significance. The negligible advéntage
of the dontrol group was probably due to chance. A

The measure used to test the sight reading per-

formance was found to have possibilities as an elementary
device for testing sight reading performance of a particular
type. The failure of the treining lessons to result 1in any
advantage for the experimental players over the control
players was considered particulerly significant. The ex-
perimental training was shown to be of the same type which

the sight reading tests used. Any possible lmprovement in
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~ reading as a result of the experimental lessons should have

been apparent in the index of sight-reading performance. It

H
o
0]
&)
o)
"]
0
b=
o
]
]

was concluded that the tachistoscopic training
of 'no value in producing improv 4 reading achlevement under

the conditions of this experiment.
Cconclusions

Specific qguestions answered.-- From the results

~of this study the major gquestions raised may be answered

(1) Traininz

U%

in recognition of musical materials
duringIShort exposurés'results'in irmproved span Qf,recogni-‘
tion in reading these materials. | |
(2) Such tra inxrg has no cffect upon eneral
achlievement in readlng music.
The subordinate question raised may be answered

thuss -

Y

- The sight reading of certain kinds of music by
instrumental players may ‘be measured by the device developed

.

for this study, the index of sight reading periformance.

Valaes in the training.-- The vslue of this kind
of training in span of recognition seems questionsble in
view of the findings. PFor the very skilled performer such

an accomplishment may prove helpful, but for the purposes
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of music education the lack of carry-over into reading

udes the desirability of such a training

i}
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technigue. It may be fourd that Iinterest in reading music
may e increased by short exposvre training lesscns. The

n the form of improved reesding

|

practical results expected.

n -this experiment.

o

achievement did not appesar
The study may be '1sed as evidence in the discus-
sion of transfer of training. The particular improvement
in reading the short exposure anit materisls apparently did
not operate to Improve reading achievement of music written
in grouved phrases. It is possible that, if the elsnent of
rhythmic training had bsen introduced into the tachistoscopic
lessons, there would have been carry-over of improvement in.
this element or other identical components common ih the
true music-reading situation. TUnder the limitations of
the tra2ining, however, it 1s possible to conclude that a
mechanical development of a supposedly basal skill in reading
the units of musig procuces no improvement in resding the
trne musicsal score. Ident fying the patterns in practice
ceused no improvement when the situation was presented as
a whole. In short, improving the recognition span for
short masical excerpts does not operate to improve achieve-
ment in reading pverformence of music 1n general.

Timitations of the study.-- All data were gathered

with one school as an exverimentsl lccale. The arplicetlion

of these resuits to general sitvations may he limited by
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nvolved various resnponse
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The design of the materials and the emphasis on improvement
in span of recognition limited the area of the study. The

difficulty of measurement in the reading of music also

proved a limiting factor.
Recommended Investigations

Problems for further investigation.-- Music educa-

tion needs further research on the reading of music.

In the use of short exposure devices, recommenda-
tibns are now made that normal reading accompany such nractice.
at eaéh lesson. Tt is recommended that a thorough study of
this plen of trai: ning be attempted with music, broadening
the limits of this study and verifying this practice.

urther research should establish the index of
sight read:_nfr performance as a measure of instrumental sight
reading. This procedure may be shown to be 2 valid and
reliable measure. 7ith refinement and further experiment
the index should prove a contribution to research in reading
muslic.

Reseafch should he able to establish a more adeguate

metnod of determining a response indicating ability to read

music. The type of response required in this study is a

~ -

common method of determininrg read

E

ng of music. With skilled

players, direct performance may dbe used. TFor non-performing
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- reacers of music, it seems likely that a better response

indicsating reading accomplishment may be found.

Applications of the study.-- The use of tachistosccpilce

ot

raining is not recommended as a practice for music education.
The time, expense, and limits of the training method out-
weigh the possible development of interest as g value in

this work. On the other hand, the results are in line with

&

hose of studies in general reading which support the use
of large units of meaningful material from the beginning,
with the lezrning of vocabulary skills in a natural setting'
rather than in isoiation. The method of teaching the read-
ing of music sheuld then be simiiar to the best methods de-
veléped for teaching the reading of verbal material.

The index of sight-reading performance has posi-
tive application in mqsic education. While this study
applied the technicue only to instrumental music, some
parallel measure could be developed for vocal music when
technicel skill is emphasized. The measurement of perfor-
mance skill is a deménd of music education. The use of the
index of sight-reading performance creates an objective
device for the messurement of performance skill in one
musical area. All musicians consider sight reading as an
element of musicianship. It is recognized that many other

elements of musicianship remain to be measured objectively.
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7 The study may have broadér applications to methods
of teaching masic. The lack of transfer of the ability
developed in reading the traiﬁing‘materials to reading
'actual music may have general significance. Much use 15 ‘
maée of isolated training materials in déveloping technique

in musical perfofménce. This study Showsvthat the use of

the isoléted practice in rea&ing did not produce échievement
in reading aétuai music. The use of similar isolated read-
ing drills may be‘questioned; The teaching of mnsic'has

made use of such‘training.‘ The practiﬁal value of»such
isolated drills‘may well be considered ss requiring objective
proof, if they are togcqntinue.to claim ﬁhéwtime and energy

of music students and teachers. Some drill procédures may

be of definite value. Tt is reasonable to assume, howgﬁer,
that some drill procedurés now considered‘to have transfer“
value may not be producing the results expected. | <

| ' The findings are in generasl negative, so far as the

teaching procedure under investigation is concerned. 1In .a sense,’
it appears that the lack of transfer from the Shoft-exp§sure
training to generai reading of music indicates that the addi-
tion of this training was wasteful of the time of those pupiis
given it. This statement is true, if other possible values

in the training are disregarded. However, findings against a
procedure may be as enlightening as findings in behalf of one.
The present study will have served a useful purpose,if it en-

courages a more critical attitude teward highly analytical
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drill procedures, both in the teaching of reading music and in

the general field df reading instruction, than is today common;
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APPENDIX A

BASIC DATA FROM KNUTE TEST NITTAL ARD FINAT SCORES FCE

Grede Pupil Experimentel Croup | Control Group
Group No. Initial Final Initisl Final
Score Score Score Score

Crade 7, 1 0 4 0 4

2 0 1 0 6

Group 1., 3 1 13 1 7

4 1 4 1 8]

Boys 5 4 5] 4 5

€ 5 0 4 iz

7 7 12 7 10

8 g ) 3 .12

2 ~ 1e 12 12 12

10 16 20 11 15

11 16 27 15 11

12 19 24 z 28

Grade 7, i 0 0] o 0

2 3 5 3 2

Giroup 2, S 4 1 4 2

4 4 2 8 4

Girls 5 4 3 4 3

5] 11 o) 13 12

7 15 15 5 19

8 18 10 13 ]

o 17 L 21 15 16

10 19 18 20 21

Grade 7, 1 0 1 0 0

2 0 9 0 1

Group 9, 3 1 i 1 : g

4 3 o) 3

BOVS 5 3 7 3 0

8 5 0 3 1

7 5 1 5 10

2 5 3 5 11

9 8 3 7 10

- 10 9 8 9 4

11 17 13 12 7
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- ' TABLE 24 (Continued )
Grade Pupil Experimental Group Control Group

Groun NO. ‘Intial Final Initial Pinal
- Score Score Score - Score
Grade 7, 1 O 0 0 >

2 0] 0 0 7

Group 4, 3 0 0 0 4

4 0] 1 0 1

Girls 5 C ) 0 8
6 1 0 1 1

7 1 5 o} 0]

8 1 8 1 9

9 3 C 3 1

10 i2 15 12 17

11 19 17 18 20

Grade 7, 1 O 0 0 4

. 2 o} 0 0 6

Group S, ) 0 3 0 0

4 0 S -0 0]

Boys ) 0 5 -0 2

6 0] 7 0 3

7 3 0] 3 0]

8 4 7 4 )

9 4 8 3 5

10 ) 3 5 &

11 5 15 7 13

12 8 0 8 10

13 207 21 19 16

Grade 8, 1 9 O 9 6

2 S 4 9 8

Group 6, 3 13 23 13 10

4 15 21 11 18

Boys 5 16 21 19 14

6 28 31 28 - 29
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TARLE 24 {(Continued)

Grade Pupil Txnerimental Croup Control CGroup
faroup No. Initial Final Initisl | Pinal
Score Score Score Score
Grade 8, 1 5 : 12 5] 15
2 8 24 8 12
Grour 9, & 9 5 7 9
4 2 11 11 24
Girls S 11 15 H 16
6 i2 : 11 _ 12 ' 12
7 16 2 ' 16 ' 19
8 16 21 17 15
9 20 24 20 ‘ 3L
10 21 3 20 24
“11 23 20 24 31
12 27 25 - 28 27
@rade 8, 1 4 3 4 0.
' - 2 4 4 4 3
Group 8, 3 S 0 ) 8
4 5 3 5 1
Boys 5 8 7 8 7
8 8 7 8 8.
7 e 0 S 9
Grade 8, 1 4 13 4 9.
2 “ 4 15 4 1
Group 9, S 7 11 7 8
4 8 16 7 10
Giris & 9 28 S 9
6 11 23 11 20
7 11 32 11 12
8 12 20 i2 23
9 15 23 is 20
10 16 15 - 186 2
11 17 15 17 13
12 19 21 19 22
13 24 27 3 12
14 27 31 29 3
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TABLE 24 (Continuved)

Grade Pupil Bxperimental Group Control Group
fo. .
Group Initial Finel Initisal Pinal
o Score . Score Score Score
nrade 3, 1 0 3 0 4
2 1 11 H i0
Groan 10 3 1 15 1 ’7‘
) 4 4 3 4 4
= ; o 5
Boys 5 7 12 g
’ 5 9 6 S 19
7 29 37 28 25
Grade 8, 1 3 1 3 5
: 2 5 o} 4 7
o - :
Group 11, 3 5 5 5 S
' 4 8 5 7 5
. 3
Girls 5 o 5 8
' 5 1l 1 11 10
7 12 27 12 13
S 15 4 18 18
2 19 20 19 25
Grade 5, 1 e 3 9 2
2 1 4 3 4
G, 5 ] 2
Grouvo 12 3 1 5 1 :
S B 5 12 5 2
30vs 5 7 0] C:) z
’ & 15 15 13 13
7 15 23 1o 17
Grade 8, 1 4 9 é §
2 7 a8 7 :7,
Group 13, 3 8 1 5 /
Girls
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Zrade Pupil Bxperimental Groun Control Group
Group NO. Tnitial Tinal Initisl Tiral
Score Score Score Score

Instru- 1 iz 23 13 20

mentsl 2 14 18 15 25

Jroup 14 3 18 24 17 ZA

' 4 19 25 1.4 27

5 20 12 17 28

5 21 23 20 29

7 21 2Z 20 36

8 21 39 21 35

2 24 21 24 29

10 24 32 28 35

11 25 31 27 32

12 31 33 33 29

13 35 39 35 ‘ 3

Instru- 1 21 36 _ 17 23

mental 2 23 19 21 39

Group 15 3 24 27 35 . 25

4 27 21 29 25

5 27 35 2 . 25

6 29 25 | 29 33

7 32 38 32 33

8 33 32 31 35

2 36 39 37 33

10 37 35 39 37

11 37 40 36 33

Instru- 1 20 24 20 28

mencal e 21 19 21 28

Group 16 3 24 25 . 24 20

A 24 28 24 28

5 25 37 i 32

6 28 - 36 28 25

7 31 35 29 29

8 I3 29 35 37

-2 33 31 Sl 32

10 33 35 35 IG5

11 35 36 35 39

12 35 39 27 33
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TABLE 25
AGES OF SUBJECTS AT BEGINNING OF EXPERIMENT

It

Age in Frequencles.
Months

: Experimental Group Control Group
197-199 1 .

- 194-196 2 2
.191-193 2 -3
188-190 4. 5
185-18%7 S5 S
182-184. 4 4
179=-181 8 6
176-178 17 16
173-175 20 22
170-172 21 24
167-169 22 19
164-166 18 20

. 161=163 11 13
158-160 13 10
155-157 S S
152-154 S 4
149-151 2 1

N. 158 - 158
M. 171,354 171.04
Se De 9.40 9.17
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TABLE 26

PERCENTILE RAVKS OF SUBJECTS ON OTIS
GROUP INTELLIGENCE TEST

Freguencies

) Po Ro X
Scores Experimental Group Control Group
97-99 4 , 3
94-96 10 12
91-93 14 12
88-90 19 23
85-87 22 20
82-84 18 17
79-81 11 16
T76-78 13 9
7375 11 13
70=-72 7 7
67-69 S 8
64-66 8 4
61-63 3 4
58-60 S )
55=57 4 2
52-54 1 1
49-51 2 3
46-48 1
43-45 1l

N. 158 158

M 80.13 80.63
Se Do 10.10 11.12
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