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7§ur£?g the 1975-76 academ1c year stud];t
a group/of seventeen freshman music majors a

ponse data yasisaved for i
.- worked through &
&red on the .

,the studedit data .

' fifteeff units of harmonic dictation exercisesy
Lo % Univerfity of Delaware's. GHIDO syster Analys
ce base 1ed to’ the 1dent1fication of geven confusion\_endencies -which-
‘ - ' 'affect the perception of harmoni &: bass line ,confusiocns, confusions by
' inversion,,confusions by chord . /chtion, confusions by chord quality;,
B unperceiéed sevenths; unpercei ed rdots, and favorite response
o confhsions. -The . level of’ stuaent achievement on- individual harmonies
- ‘. wag found to "be highly corre&ated with the percentage of times these
harmonies are asked in the curri@ulum. -

'g- Introduction e

"é'During the 1974—75{academic year a computer—based dictation” system -

[called GUIDO was dey ioped at the University of Delaware. GUIDO is amn - iv

“acronym for Graded"nits for Interactive Dictation, Operation, -named

‘after Guido a’ Arezzo, the ;eleventh century musician and music educator

who inventEd thefstaff and established the prInciples of solmization.

".The 1earning st'tions in this system. consist of digitaiisynthesizers
:through which 1e- computer plays “dictation exercises, andihigh:speed
ﬁgraphics ﬁerm nals whrch gasplay musical notation, ask questions, and

;record stude’t responses.

. ° ! .
'7 . - .:‘ e
- -0‘».)

:;f It has,;rev uslngeen repbrted_how an‘experiment was run: to
determiney/the mpact, of  this system gn stident achievement in harmonic

(Hofstétter; 1975) The *’periment was conducted with’ a .

' '5freshmaJ ear-training class during—vhe '1974-75 academic year.r Buring
'the fi;st semester, a11 33 student‘ received the same course of

tion’ in ear—trainIng, WIth alt drill—and—practice done in the

. tape ] aboratory At the’ beginni g of the second semester, the c1ass

" was Fandomly split into twe groups; 17 students’ were " assigned to.an. »

- expérimerwtal GUIDO group' which practlced ear-trainfﬁg a pcomputer =
termi nals,,a@ﬁ 16 students were assigned ‘to a control TkPE roup which

practiced in the tapeiiahorato3y. At.the end of “the. f éﬁ]ééﬁééféf

(Yefore the implementatIon of GUIDO); the mean harmonic‘dictation

, skores .of ‘the GUIDO and’ TAPE_ groups were 77, percent and 76 percent, T

v'u’espectively., ‘At 'the ‘end oP” he experiment the mean scores were -86

;: ercent for' thée GUIDO group. "gnd 75 percent for the TAPE/group The .
/results of a t-testcapplied t )the GUIDO and TAPE scores at the end of;,

?fthe experiment indicate that ‘the difference between the two groups is T
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features of the GUIDO system to identify perceptual patterns in

. . harmonic dictation 'exercises. As-the: stﬁﬁdnts Wwork through 'the
:f%wL~fw~~ﬂ~dictationrunits,ﬁGUIDO collects information. onohow ‘the-students respond =

to-each individual item in the dication exercises~ @uring ‘the 197576

{ academic year; records were saved for a class of seventeen jreshman
o m@iogsiatitheiHniversity-of Delaware. The dictation exercises were . - ;.
taken from the Benward (196?)7Workhook7iniEar—Training, -The resulting

student records constitute a compieteidataihaseigfistudent Tesponses K
given during the éourse of Benward's harmonic dictation exercises. It" e

is the purpose of the present study to analyze the data base and- to .

report the patterns of student learning which ‘can be d1scerned there n.'
T A

e *fﬁ g Procedures —h
. s ,,/ " . N .
The experiment was conducted in the. cdhtext of the activi/ | T 2
normally associated with freshman. ear—training courses. Th téd'ﬁts:;ff' S
met in c1ass for two hours each week w1th the instructor,r,rrs ' ‘ ;

; ~ hours_each week. The seventeen students. participating 1nht?19 B

egperiment did the additional practice at - the computer tvj,’ﬁal .i-$h’{i
GUIDO system normally allows the students to seiect er‘nrts of -~ /-

? | ) dictation exerci:es wh1ch they want to practice. I h‘s tudy the;'

®

. the same sequence: of harmonic dictation exercises. The! siquence

given in Tabte I, which shows the unit numbers and conkent of the:

harmonic dictation unIts.‘ In order that the student‘vf*””*”

could be interpreted in a single key with respect tO'on ton1c,;

experiment was' limited to non—modulatiﬁé dictatioﬁ eJ ;cises.

Table l

Harmonic Dictation Units Incjluded' 1 the Bxpprii

»

G oL Sequence Benward Harmonic
Number Unit Number

3A
4B,,
58 L
5D
6A
6B
61 .
7C
8B o

- 8D .
5. . 10A
6 ] 1A
5 : .12D

-
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. Jv S . The GUIDO system also normaiiy aiiows the students to select the ;‘
‘° . .order in whiéh they . answer harmonic dictation questions. In this study -

;~ < TTthe order was controlled SO that all“students were-required"to answer—~~4-%»——f
‘ -Romaﬁ numerals first then soprano. Yind bass lines: . The GUIDO system ..
'saved all student responses to each harmotiy played in the dictation

exercisas: If the students got a harmony wrong, they were allowed to

continue working until they got it right. In this study only the first .

i.g;response to each harmony was considered for analysis.

..

:fﬁ.*_, ‘ o :’,’ = Results -
TR < .

~ In order o determine the overall pattern of student responses'to )

l.:f‘y;._ ‘the harmonic dictation exercises; Cross tabulations were made for each
: ' harmonic dictation unit and for the compléte set of all 15 units. By
. " studying.the cross®tabulations for each 1ndividuai unit a summary of. :
L ~_student achievement was obtained for. each: harmony in the dictation -
exercises.- Given in Table 25 thisrsummary shows. the units 4in which
each harmony was asked; the units in tthich students showed mastery in -
s ‘the identificatiod of individual harmonies, and the units in which °
\\J',students-consistently gave the same wrong.answer to a given harmeny.
'Harmonies were “considered to be mastered if ‘the - students answered’
?cbrrectly at least 70% of the time on' the first try. 70%. was- the grand

) Q:mean for all students on all exercises in the curriculum Consistent

.~ ‘the time: At thg bottom. of the table are given the meaé/icores for o
s+ each unit. The range is from a-low of 59 in unit 2 to : 1gh of 82 im -
7 units 6 and 14. ' ¥ : A . . \."

-~ R

e

Seﬁeral response patterns can be seen in Table 2;‘ -First; there are- r*'_

' those harmonies which are qufckly mastered at the beginning of the
curricuium and are not subsequently confused with other harmonies.

‘ThEse are .I, 1} V, and v1i8 Second; there  are: harmanies which after

. their initial mastery. are subsequently confused with other harmonies.,’

fThese are 16 which is confused with- I’ in_unit 13; 16 which is’ confused -
“wdth 1 in unit 7: IV which. is confused with i16 in unit 9; 1v6 which 'is.
confused with iv6 in unit ‘12 and with vi in unit 15; iv which is e .

confused with IV’ in unit 8 and. ii in un1t ‘93 and V5 which is confused
with viib in units:7; 8, 10, 11, and 12 and with V/ in unit 13: Third,:
'there are those harmonies wh1ch are mastered after soiiieé initial

S difficulty and are not subsequently confused with other harmonies . .

= These are- 12 and 1v6; Fourth; there are those harmonies which are never f )

... mastered. These are i% which is consistently confused with V; ii which "

‘ is‘cggfused with’ V1ig and IV; 116 which is. confused with IV and ilg ‘

i whichis confused with IV and iv; iii6 which is confused with V"VZ /“”r' -

}“ which is confused. w1th v;. Vg which is confused with V6 V§ which is / .

-

A

- 4. confused with viif; and V4 which is confused with 118 and ii. Finally ; 5
oo “there are the harmonies ifi and vi which are not presented antil _the end P
. "' of the curriculum but which are nevertheiess'immediately mastered. :
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time. .
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Table 3 contains a cross tabulation of correct ansvers and student
responses for all of the. harmonie dictation units: Examination of this -
~table, leads to the; 1denti£ication of seven, principles of chord - :
confusion which account for “A11 of" the student serrors which occur cat—
"least 10% of the; time Errors occurring -less than lOZ of the time are

; . FQE,§§§C9§§?§,§H,E?i§,P§Eer ‘The percentages of times the students gave
F , correct answers arg found on-the diagonal line drawvn-on the table. ' The

y

£y,

1 other numbers in: the table ifidicate the percentages ‘of the times wrong :
.. answers were gived.'.Thes¢ are, citegorized by seven’' symbols drawn around "
..the numbers corresponding to the seﬁen principles of chord confusion Do
) which .are described'as follows' L o . o

:
oA

- f?rincipleuﬂna Bass Line Confusions. The most common confusion o
'¢5~‘ tendency involves chords . which have the same bass notes: The . . -
R percentages of confusiois according to this principle have been circled =~ -

-0 2+ in. Table.3.: 12 is often confused with 1116, while ig is confused with
S R A has been generally believed that tonic six~four chords are ‘often
Lo confused with dom1nant chords. The data in Table 3 indicates that this.

S0 tE,o 18 much® more: true.of the minor 12 than it is of the major 12, which is
;—ff“ "3 actually confused gmore often with 1116 than it is with Vi

- -

e .o - . , -'E" X
F?g, O ii !s.confused with vii§, ‘a chord with the same bass note-but with a
Coe different harmonic function. 116 is confused with.IV, and iig is ‘
e confused with iv., These. pairs of chords share the same bass notes, and..

‘ they have the same subdominant. harmonic function. 1ii is confused with

. i/ © 15°and iii6 with 12 These pairs of ‘chords share two common notes; -
' although they have dissimilar harmonlc functions i:fi6 is also confused -

substitute T o Lo o o !

» v’,‘-ﬁrg7 V4 ‘is confusedlwith ii a‘chord with the same bass note but with a

nuch different harmom:c" functions vg As simllarly confused with:ii

and- iig, and ‘also with IV, chords with the same bass notes and with

sdbdominant funCtions ' Coa - :
S IR DR
wa Principle Two: ‘Confusions by Inwersion only three chord

.5

o o confusions occurred under this prrnc1ple whereby the correct”. Roman l
; L:5\2 ) " tiumeral {s answered with:the wrong -invexsion. % "was confused with i,
T '._;- iv6 with iv, and V6 with' V. 4 'square has been drawn around the- :;,

percentages of these confusions in Table 3. Pt has generally been
R believed that cOnfusions _of this type'can occur on.any degree of the
B , ~ scale, and ‘in any mode The data in Table 3 show that this principle : 7

affects only 4%, ivig and vé, . RS
6 - - L - v AR

C

. confusions discussed under princrpie one; bdss. line confusions, can
g -~ also be classified" under principle thrée as: cgnfusi?ns“by cRord
function, namely, i? and 'V (dominant), 116 "¥nd "IV (sybdominant); 1ig
- and iv (subdominant), and 4916 and-v (domiﬁant) Coﬁfusions ‘'under

@# IR principle three have bgen marked. with a-""A " in Table 3. Noticeably

R principle Thres: Confusions by Chord. Function ' ifoﬁ"r'SE thé

. absent from the 1list of confusions under thisfprinciple 1s the chord

sdbstitute vi for I. » : o
‘ e o T '»5"
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L oo Principle. Four. Confdsions of Chord Quality., Only'two examples of ‘ .

BT the confusion:of chord- quality were: fpund,; namely; the’ ¢onfusion of- IV6 ::~' —

l;lum;lll,mwlmand,iv6 androf_i and,f ______ These have. beenlmarked with a "V dn: Table 3- I

) Principle Five. Unperceived Seventh "In the" perception of the V7 '\xS e

: , chord and its first inversion a cotmon problem was’ that_ students did not ‘

g o "4recognize ‘the presence of .the’ seventh They ‘confused’ V7 with_ V, and V5
‘ g with vb.: These confusions have been identified by a "'D-" in'Table 3

e

éiincigleﬂSiiS, Unpercetved Root.: 50£7of7the time students confused ] ;f
o . Vg with viig, the spelling of which'is identical to a Vg minus the root: ;
S This confusion has been marked With a" 4 " in Table 3. Lol e
S REREARY woo S IR
. ‘ Erinciple Seven. Favorlte Response. The six principles given above v;,,ﬁf

' aécount for all of the pere€entages in Table 3 greater than 10% except

‘for ope, namely, the confusion of ivb and V; These two harmonies: Have }i'..

*'no notes in comiton, and: their functions are mDSt dissimiiar. The oniy

-;explanation for this: confusion is' that.V was. the most frequently used’’ ;F:
. wrong response in the data basef\and if students did not have any 1dea I

what to name a harmony, their most frequentqguess was V..

» T :

The last two rows of Table 3 give the number QT times each harmony -

"was asked throughout the curricdlum, and the. percentage of times’ edch.

harmony was: asked, respectively., Aswide variatioft exists in the s o
percentages which' range from .3% far inﬁersions of V/ to 19% for the =

- - : tonic triad. , This variation led to the Question of whether the number

of times a harmony is asked is related.to the percentage'of times that

- harmony ﬂs answered correctly. A product moment correlation was done‘

— . "

"~ for each unit and for the whole population- bqsed on the percentage of

& - " times €ach chord was asked and the r_rcentage of .times each chord was =

‘correctly answered. ‘Table &~contains the resulting correlation .- -

R coefficients. The h1gh correlations found in most units indicate :that . - .

*.. . - students do better on harmonles which are asked a 16t. Jt stands-to
’ reason that harmonies which are asked more and therfore‘}racticed more

'Therefore, one way of- increasing student achievement of ‘the difflcult L

hérmonies may be to increase ‘the percentage of. times they are aske& ST




s ‘ s ; G R L
a s Table 4 . R R

'»l - . s . - . X )
' - . ~ . to

o : Pearson Gorreiatron Coefficients for the Percentage of Correc £ Atswers. N
“‘““*“‘““—“for Each Harmony*with*the*Percentage"of“TImES Each Harmony -Wa fAsked in‘“““‘t“fj

Pl

“' .. - . Each Unit add in the Whole Population.

o

o o - Correlation’ Co ' T i o
S| Uit coeffictent | - .o comtemt o -
],-" . _'.099 o I and V ) ‘ "; S : ';.~‘.' N '. o o
2. .95 - I, V, anquII6 P N AR
- - 3. .57 0 | IyV, and VEEG - o e
& 60" I, 1V, V, and: VIiG : U I
. 5 - 66 | 1,1V, 9V, and vVIIE o
, S 6 . .35 - | E, IV, V, and VIIG R SR ,
X ’ 7 .07 W4 | I, IV, ¥, and VII6 ST ;
.8 = - .76 . | 1,1V, V, and VII6 . . - . <
e T 9 - il . 36 - | I;1II, IV V, and VIfﬁ,_ _ S
oS e )1 . toas1y [ 1, 1T, IV, V,.-and VIIO : N
T B & A . 66 | T3 11,61V, V, and VII6 - S B
o2z o .e19 v |1, 11, ATSVY, and VIO o
1 13 ST T 2 B II IV v, v/, and ViI6 . SRS
E L1a 0 ol 66 | T, TI; IV, v v7 VI, and VI6 : :
15 . .8 115;11, 11T, IV, V, v7 VI; and VIIG ,
. - — - - 0 ” ® - — N
f..Aii;15fﬁnits . .65 - | A1 Harmonies S N ;i
Sy T R
. . !

R - . ~ ¢ - DiSC gg on -~ s w
S o - . T T ;:
s Considering the data included 1n~this study five observations can be -

S made about the design of. Benward's harmonic dictation exercises. First,
‘the. average scorefor- all seventeen students in‘all fiftéen units is ép%.
y The ‘means of the' individual units’ range from 59% to 82%. The level o o
: difficuity is fairly consIstent throughout the cnrricuiﬁm.;. . ’
O - Second, especially noteworthy is the immediate mastery of the i ST
~&;. di harmonies’iii and vi, which are not introduced until-the end of the e .
A curriculum. Benward has doné “an exceptional JOb in designing the'
Ry ' curriculum in such- aqway that these harmonies are learned S0 quickly

PRt h;fi;t. Third a weakness in the curriculum,concerné-those harmonies whrch .
R .are mever magtefed. These yre ig ’ii i15, 1i8, 7, and the 1nversions

Lo L'"of’V7. The product mome, '
i’improving student perfo

ance of these chords may be to inCrease the

v frequency of the1r occurence ‘in the curriculum.'.ﬁ _ ooy
" K . N N e e ! : . . . X
R ;w:y"ghx- o e L e VeI e e : St
t e b N, '
. [ 7ﬁ‘ - - i.‘
. 5. ~
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, Fourth there is no one confusion pattern which affects'ali of the:f -3;;f
s e harmonies, on the contrary, the\confu81on patterns aré salective. Bas;

first inversions of the supertonic chords both r00t positions and -

.first inversiong of tge mediant chords; aﬁd the second afid . third "

P ~ .

inversions of the dom nant seventh chord ’Gonfusions by 1nversion :*", g!

'd-{}f. affect: the-perception of only three chords namely, i6, iv6, and. Vﬁ
Confusions by; chord" function ‘affect. the pereeption of “tonic six;foﬂrs,é .
supertonic, mediant;: and dominant chords, they do not- occur in , .ﬂ hj &

s - ’subdominant, submédiant; and leadlng*tone chords. Confudions of chord

quality affect the perception of root. position tonic triads and “first
inversion stbdominant triads. Innersions of the dominant-sevepth ‘- .,
., chords are affected by unperceived roots and unperceived sevenths: The ~ %

e ‘finstructgr s manual of .the Benward text includes sections in which frff:.‘?'
,teachlng\technlques are: discussed., It may be-.helpful: to include 3013 7f,21“ 1

v -~ these sections information regarding the confusion patterns detected in - Yow

L~ fthis study ‘gso that Instructors can watch for them and warn their’. o o
students.about them. Additional units couid be specificaiiy de51gned to

give more practlce in the\confusion areaé S .

3.

3 ?heicontinuatlon of‘tris study will seek to determine riot only the _ :
pérceptuai patterns’di cernible irt existisg harmonic. d1ctati0n serieg, S

.~ but also the best way ef: organizing dictation exercises: . This will be -

D _pursued through the gradual cycle ofgdesign, evaiuationi,and redesign R
2, ¢ which has .begun-in the University of~ laware 5 GHiBG progect. The - N
.~ ¢ . perception of intervals, melodies, chprd ‘g

s h1ities, ‘and- rhythms ate also
L . under 1nvestigat1on in -an attempt to,. rez
,‘J' . identified ‘as a very 1mportant goaL of*'

e what. Allvin‘Cl97l) .
'u r—based eduoag;on, namely;

-y

!.:*1-;1
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