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Abstract

THE EFFECT OF GENERAL-CASE TRAINING, INSTRUCTIONS, FEEDBK, AND
REHEARSAL ON THE ACQUISITION OF MUSIC SIGHT-READING BY BVANCED
FLUTE STUDENTS
by
Nancy Ellen Dib

Advisor: Professor Peter Sturmey

Sight-reading music enables the performance of music that has not been prdesausky.
Without sight-reading skills, required behavior (e.g., learning new work, perfgnmew music,
and passing musical exams) is equivalent to learning a piece of standaminep@tierefore,
all students should learn to sight-read. To date, no research has been done on the usé of appli
behavior analysis for teaching students how to improve music sight-reading:residimg may
be more efficiently taught if it is approached by planning for genatadiz of music-related
behavior in music education. Therefore, the current study taught advancetufletgsto
improve their sight-reading skills with a treatment package that includedatfease training,
instructions, feedback and rehearsal. This study used a multiple-basgtiss-subjects
research design for three advanced flute students during their regudasle3$ere was a
systematic decrease in sight-reading errors as treatment vemkioed across subjects. Note
errors and rhythm errors decreased by an average of 10% and 42% respeltegliency of
repetitions and hesitations decreased by an average of 7 and 2 respectivelfprel tibee
training package was effective in improving music sight-reading. Futwearosshould
investigate the use of general-case training and/or behavioral skitisi¢y in other flute-playing

behavior, as well as in the teaching of other instruments. Future research Hwindestigate
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the components of the current package individually to determine if they would becisef

separately.
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Introduction

Sight-reading is an important skill for all musicians to have. This is becalse sig
reading enables musicians to play any new music without prior practiteaswuets and
ensembles, accompaniment for other musicians, "requests” for family nsefnieexds, and
patrons in commercial settings. Furthermore, sight-reading is requirddt®ezams and
auditions. Music students report that sight-reading is the most difficulbtpass because it is
the only part of performing that they can not prepare for directly. Typicaingeoften fails to
prepare musicians for tests of sight-reading. It is important for mustcianght-read music
because the skill greatly improves musical performance. The abiliyhtieread enables
students to play new music without getting stuck on reading music notes. Thissdlloests to
concentrate on putting in musical expression, tone, balance, etc. It is forcthesesrthat
behavior-analytic research should address sight-reading.

Much research has demonstrated the usefulness of applied behavior analgsisimng t@
variety of skills to subjects of all ages. For example, Dib (2007) reviewearcagbat
attempted to use a behavioral approach to teaching acquisition, modification, antanam ef
music-related behavior. This systematic review of the literature fougd2dridehavioral studies
that addressed music related behavior and only five met all of Poulson and Nunes’ (1988) six
criteria for experimental analytic studies. Of the five studies tleatihcriteria (Dib &

Sturmey, 2007; Eisenstein, 1976; Salzberg & Greenwald, 1977; Salzberg & Salzberg, 1981,
Wolpow, 1976), two investigated the effect of contingency manipulations (Sa&berg
Greenwald, 1977; Wolpow, 1976) and three investigated the effects of behavioratakikhgt

packages (Dib & Sturmey, 2007; Eisenstein, 1976; Salzberg & Salzberg, 1981).
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Salzberg and Greenwald (1977) used a token system to improve attentiveness and

punctuality in two string instrument classes. Twenty-one seventh-gradatstedeolled in the
second year of string class in violin, viola, or ‘cello participated. The dependaitieamwere
student attentiveness and punctuality and the independent variable was the ingiemeha
token system. The researchers used a multiple-baseline design to detieeneiffiectiveness of
the token system. During baseline, 46% and 50% of students were punctual in the o classe
whereas during intervention, 100% of students in both classes were punctual. The mean
percentage of on-task behavior increased from 74% of intervals during baseline to 92% of
intervals when the token system was in effect for one class and from 54%adlgthuring
baseline to 85% of intervals during treatment for the second class. Therefoo&ethsystem
changed student punctuality and on-task behavior during music instruction. The authors
concluded that antecedent reminders were ineffective, but contingent pointsfieetige in
controlling attendance and on task behavior during music lessons. Although the results
demonstrated the effectiveness of the token system, the dependent variablegidi/tivere

not specific to musicians. That is, attentiveness and punctuality are twdlskiltsaan be applied
to any task.

Wolpow (1976) also found that contingency manipulations affected music-related
behavior. Wolpow investigated the effect of contingent approval and disapproval onl msica
task and performance behavior. Seven adults with profound mental retardation in a music
therapy rhythm band at a residential institution participated. The dependabteswere
musical on-task and performance behavior and the independent variables were montinge
teacher approval and disapproval. The author defined experimenter interactioriadeititssas

academic approval, contingent approval of an academic performance behaomal approval,
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contingent approval of on-task behaviacademic disapproval, contingent disapproval of a

performance behavior; arsdcial disapproval, contingent disapproval of off-task behavior. A
multiple-baseline-across-responses-research-design showed that theaopeaiop of students’
on-task increased from 54% to 78% and the mean performance scores increased from 28% t
50%. High rates of approval for appropriate on-task and performance behaviedresalt
significant increase in both types of behavior. Of the two dependent variablesnernwas
specific to musicians since on-task behavior can be measured for most skillsalMus
performance behavior, however, is a response specific to musicians hecegsees playing
an instrument.

The two foregoing experiments suggest that contingencies are effecthaifying on-
task, off-task, and attendance behavior in music lessons and that contingentiescagéfective
than antecedent stimuli alone. Since neither of these two experiments i@ @antingency
independent of the presentation of consequences, future studies should include both non-
contingent and contingent experimental conditions. The lack of reported effactecédents
may merely reflect the lack of variety of antecedents investigated. foteeriture studies
should investigate both a variety of other antecedents and how to establish stimubitont
music behavior.

Three studies used packages of instructions, modeling and other antecedensslyehear
and various consequences to modify several different music-related behaviosaripleg Dib
and Sturmey (2007) used verbal instruction, modeling, rehearsal, and feedbacl tbresac
beginning flute students aged 8-9 years correct posture during flute le§3wndependent
variable was a measure of student posture and the independent variable was theabskidlgior

training package. An experimenter videotaped the students during their regoian@e-lute
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lesson once a week for three to four months. The authors used a multiple-basetiae-ac

subjects experimental design to demonstrate experimental control. Indeparskners
collected data using 10-second partial interval time sampling. Duringrieasgdservers
collected data on student posture and the instructor modeled correct posture. Datrimgntre
the experimenter implemented the behavioral skills training package. Obsdsoeicok
generalization data on probes when students practiced musical scales. Rtbbasir@atment
in place, took place throughout the study to test for generalization. All three stymesttire
improved from 0% during baseline to nearly 100% after training for all sessiariisg
generalization probes, and after a one- to two-month follow-up. Thereforaaitiegmpackage
was effective in the acquisition, generalization, and maintenance of quostate for flute
playing. The authors also noted that, although the teacher always played withpmstec
and all of the students were able to describe the teacher’s posture, none of the stgshts pl
with correct posture during baseline, suggesting that modeling alone wastiveffe¢each
proper posture to beginning music students.

Eisenstein (1976) used behavioral skills training to teach music symbol names. He
described his intervention as “successive approximations.” The interventioe isonsidered
behavioral skills training, as it included manual prompting, fading, and praise. [jémrdeéat
variable was naming music symbols and the interventions were prompting pfoscesinent or
reinforcement alone. Eisenstein used a combined reversal and multiple-basatindale
examine the effect of clues, a flashing light, and no clues for naming symsbols, which he
presented on cards. Each subject participated in two consecutive, 7-minute loasediaienent
sessions per day on five consecutive days. During baseline, Eisenstein presgetsd with a

music symbol picture card and asked them to match the appropriate verbal name cagl. Duri
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treatment phase 1, Eisenstein modeled correct responses and provided discristimatlvby

moving the subject’s hand toward the correct card, immediately approvingaahihfj a
feedback light if the subject hesitated near the correct card. In Phasengtdtisenly
reinforced correct responses with verbal approval and a flashing lightingnnitodeling and
cues. During baseline, participants correctly named rests during 10.67%8spfcoirectly
named note values during 29.33% of trials, and correctly labeled dynamic markimgs du
32.00% of trials. During treatment, the corresponding data were 89.00%, 82.67%, and 89.33%,
respectively. Therefore, the treatment package was effective ébirtganusic symbol names
to all subjects.

Finally, Salzberg and Salzberg (1981) used corrective feedback, prompting, aagtprais
teach correct left-hand position to five beginning string students in fofifth-, and sixth-
grade, aged from 9-12 years. Four subjects played violin and one played viola duriadyregul
scheduled string classes that met for 45 minutes twice a week. The deperidbld was the
number of seconds the student’s left-hand position was incorrect during two, one-miyiaig pla
periods in each class. The independent variable was the behavioral skiltg)tpaickage.
Researchers collected probe data to measure generalization of the behanaiher period of
class when the target behavior was not specifically taught and colfgmeralization probe data
for one minute of playing time during the music reading segment of class. Theheseased
a multiple-baseline-across-subjects experimental design. The phasd3aseline,
Interventions 1, 2, and 3. Intervention 1 was corrective feedback, Intervention 2 was mpgompti
and praise with no corrective feedback, and Intervention 3 was prompting and praise for
increased period of time and with an increased number of praise statements wittective

feedback. Researchers assigned the first three subjects to baseliieraed/entions; the
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fourth subject to baseline and interventions 1 and 3; and the fifth subject to baseline and

intervention 3 only. During baseline all subjects emitted incorrect left-pasition during

100% of intervals. There was a decrease in incorrect left-hand position for Intarsent2,

and 3 to an average of 71.0%, 72.3%, and 42.0% of intervals with incorrect hand position during
training and 96.5%, 96.5%, and 79.2% of intervals with incorrect hand position during
generalization probes, respectively. Thus, Intervention 3 resulted in thesgreauction in

intervals with incorrect responses during both treatment and generalization prolseaadthe

only study that compared components of the behavioral skills training package.

These five behavior analytic studies found: (a) evidence for the effectiv@iness
contingency-based interventions; (b) no evidence for the effectiveness afdartec
interventions, such as instructions and modeling alone; (c) three studies found evidence t
behavioral skills training packages were effective; and (d) one study found thgtnaiseewas
more effective than less praise. The fact than only five studies were faingsed behavior
analysis to address music behavior demonstrates the lack of behavior aasédrch on this
topic. There are many areas of music behavior for behavior analyticaleseaddress, such as
the investigation of a wider range of antecedent stimuli and ways to bring loebsvior under
appropriate antecedent control. Only Dib and Sturmey (2007) addressed stimulabzgeioer
and only Salzberg and Salzberg (1981) addressed response generalization. Stonulus a
response generalization are important topics because sight-readingoaosation, which are
both examples of generalization, are important aspects of music behaviorreSajhty music
requires the musician to respond to novel stimuli and both sight-reading and impoavisati
require the musician to make novel responses by playing notes and rhythms in novel

combinations. Dib (2007) did not identify any current behavior analytic researchhtn sig
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reading. Sight-reading allows musicians to perform new music withoutséxepractice time.

Sight-reading is a type of generalization in which the musician genenalizg@s behavior, such
as reading music and playing notes and rhythms, from music that has alreatbabeed to
music that has never been played before. Therefore, research can apprtesthdhiaching
sight-reading as an issue of generalization.

Generalization is the spread of the effect of reinforcement in the presencestihtuias
to other stimuli not correlated with reinforcement (Catania, 1992). Stokes andLB&egy (
conducted a review of generalization literature to describe the techradlggperalization and
found that training multiple exemplars was one of the most extensive areas aligatien-
programming. They concluded that “sufficient exemplars” of stimuli or respansesquired
to program for generalization to untrained stimuli and responses. It is notxadetdy @ow
many exemplars are “sufficient.” Therefore, many researcheesdttempted to identify the
number and type of exemplars necessary to promote generalization.

One such study was conducted by Hupp and Mervis (1981). The researchers taught six
students with severe disabilities, ranging in age from 8 to 18 years, to ledgrees of objects
using sign language. They taught labeling with three different type®ofpars, good,
moderate, and poor, which were pictures of objects to be labeled. The researahedsyoed
exemplars as those that met guidelines for the best example theory ngdardily resemblance
(better group members share large numbers of attributes), contrastsetdibup members
share fewer attributes with non-group members), and saliency (the degree totwihictea are
recognizable). They found that training with only good (representative)pdstesmesulted in
generalization above chance levels, while training with both good and poor (non-regtnesent

exemplars did not. Furthermore, the use of three good exemplars resulted in sigynificae
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accurate generalization than the use of only one good exemplar. This researchrdedons

that it is not only the presentation of multiple exemplars that leads to gertevalibait that how
representative the exemplars are is also important in the programngegeslization. The
researchers showed that fewer exemplars may be more effectiveahgrif mnly “good”
exemplars are used.

Horner and McDonald (1982) compared single- and general-case trainihg for t
generalization of a vocational skill, crimping/cutting of biaxle electroapacitors. Single-case
training included training with one capacitor. General-case training inclualachty on three
new capacitors. Capacitors used for general-case training weredddgatientifying the
relevant stimulus characteristics of capacitors. These dimensions ohtlede size in
centimeters, lead distance in centimeters, and head shape. The authors 2@leapacitors
that sampled the full range of variation available in commercially madesksaphcitors. The
researchers tested for generalization of the vocational skill with 20 aioedrcapacitors. The
single-case training did not lead to improved performance on the test of gatieml
Furthermore, single-case training was followed by a dramaticasena errors on tests of
generalization compared to baseline. On the other hand, after geneltahicaisg, subjects
increased the number of probe capacitors performed correctly and decrearsedTdre authors
concluded that it is not enough to simply train on multiple exemplars, since poor training
examples may contribute to learning of errors. Researchers should setgoatlest number of
examples needed to teach a skill that they would like to see generalized. ifitiess fire
consistent with those of Hupp and Mervis (1981) in that they demonstrate it is the auodlitgt

the quantity of exemplars that has the greatest impact on generalization.
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Similarly, Sprague and Horner (1984) compared single instance, multiple insiadce

general-case training on generalized vending machine use for six stwibntental

retardation aged 15 to 19 years. For single instance, training occurneal sigle vending
machine chosen because it was close to the classrooms. Three similag veachines, chosen
because they did not sample all of possible variation of the probe machines, were used as
training instruments for the multiple instance condition. The generalteas@d condition
including training on three machines that sampled the range of stimulus and eeguiatson in
a defined class of vending machines that later served and generalizaties. pfdne authors
explained that these machines were selected using Horner and McDonald’s (E9&2al‘gase
analysis” guidelines. Baseline data indicated that none of the students veetie Gidrate
vending machines prior to training. Of the three training procedures, only geaseairaining
was effective in the acquisition of generalized vending machine use. i mstance
training, students displayed small improvement in probe performance, with 5 out of 6sstudent
correctly using only 1 of 10 probe machines. Across the six probes delivered undaltifile m
instance phase, only 9 of the possible 60 trials were performed correctly. thtwes stated that
after general-case training, all students showed substantial improvesres the probe
machines, although it is not clear how many of the trials the students peifoamectly.
Furthermore, this improvement was immediate for 5 of 6 students.

Neef et al. (1990) also found general-case training more effective in pngmoti
generalization than single-case training. These researchersaghtig role of range of
variation in training exemplars as a contextual variable influencing fibet®bf in vivo versus
simulation training in producing generalized responding for using washing and dryainjnes.

Subjects were four adults with mental retardation. Researcherededantuli based on an
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analysis of the washing machines and dryers that the subjects werekelggblencounter in

the community (i.e., at the community residential facilities, the day haioititeenter, and the
local laundromat). Some dimensions of washer and dryer machines that thénezsearc
identified included how to open the lid, clean the lint trap, set temperature, sgtsetdime,
etc. Of the seven different washers and dryers surveyed, the researchezd sale or five of
each for training and the remaining machines served as generalizatios. presearchers
designed a simulated washing machine and dryer from photographs of each actugaxunte
After baseline, all subjects received single case training with onengasiaichine and one
dryer. This was followed by general case training in which resaartiaged on the pre-
selected machines on a rotating basis across sessions until criterion voasaaeh.
Researchers counterbalanced in vivo and simulation training across the two tabksgwa
machine and dryer use, for the two client pairs. The range of training exeiated
generalization errors and the use of simulated versus natural trainigj sid not. More errors
occurred on untrained machines after single-case training than aftealemaser training.
Ducharme and Feldman (1992) conducted two studies to compare: (1) written
instructions, (2) single-case training, (3) common stimuli training, and (@rglecase training
for the promotion of generalization of staff skills in teaching self-oauénes to clients with
developmental disabilities. In Study 1, subjects were nine direct-carenstaftbers working in
a group home for adolescents and adults with developmental disabilities. The e¥search
divided the staff members into two groups and used a multiple-baseline-acrossrgseapsh
design. After baseline, staff members received training sequentiallgthtioe four conditions
(listed previously). The staff members did not reach generalizationa il the researchers

provided general-case training. Therefore, the researchers conducte@ Riwabntrol for



11
possible sequence effects. In this study, seven direct-care staff mevebetsained using

only general-case training after baseline and all staff memé®cbhed generalization criteria.
These two studies demonstrated the effectiveness of general-caseg irapriomoting
generalization across clients, settings, and client programs over otheoonbnused staff-
training procedures.

Many other studies have demonstrated the effectiveness of multiple-exeraiing in
the promotion of generalization across a variety of behaviors, including teachimgligatien
of conversational interactions of high school students with moderate mentaltretafdaghes,
et al., 1995), inducing the formation of linked perceptual classes for typically depetapiege
students (Fields, et al., 2002), facilitating the development of arbitrary cativeaelations for
typically developing girls aged 4 to 5 years old (Berens & Hayes, 2007), dsitadpks
generalized repertoire of helping behavior in children with autism (Reeak, 2007), and
establishing derived equivalence in an infant (Luciano, et al., 2007). Although all®f thes
studies demonstrated the effectiveness of multiple-exemplar trainiggyéne not all clear on
the process of selecting exemplars. For example, one of the most well desamipédgsof
exemplars was provided by Reeve et al. (2007). The authors mentioned the seleetevaof r
examples of target behavior by asking parents of typically developirdyernidbout their
helping behavior and observing the helping behavior of typical children in classroaruzak
elementary school. After this selection procedure, the researchersgigezkperimenter-
defined response categories of helping. It is unclear how the reseademtifted these
multiple-exemplars. This seems to be a difficulty with the replication of #he previously
mentioned studies which utilized multiple-exemplar training because, agdiy its name, this

procedure requires only that multiple examples be used for training. As with StokBaex’'s
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(1977) suggestion for “training sufficient exemplars,” it is difficult to deiae exactly what

“sufficient” is. Another strategy for promoting generalization, gdr&ase training, is closely
related to multiple-exemplar training; however, the procedures forisgiestamples to be
trained are made explicit. According to Ducharme and Feldman (1992), lgeasrdraining
requires researchers to carefully choose multiple teaching examgi@sple the span of the
stimulus and response variation that defines the “instructional universe” of lthte blei trained.
The instructional universe includes all stimulus situations in which the resgosgeected to
occur (Colvin & Horner, 1983). Colvin and Horner (1983) created a model for general case
instruction which includes six steps: (1) define the instructional universe;f{@¢ tlee range of
relevant stimulus and response variation within the instructional universe; @)eselenples
from the instructional universe for training and probe testing; (4) sequencaitiegt examples;
(5) teach with the training examples; and (6) test with non-trained probe esandgthough,
general-case training and multiple-exemplar are procedurallyasjrttie explicit description of
exemplars for general-case training may make this procedure easg@idateeand interpret.
Therefore, the current study used the general-case training progeduarattempt to teach

music sight-reading to flute students.

To date, general-case training has not been used to teach music sight-readitngegh
the skill of sight-reading is an issue of generalization. Furthermore, behauigtic research
has yet to investigate music sight-reading. In order to identify dimensiotisefcurrent
investigation, the definition of sight-reading was broken down into four dimensionsecCorr
sight-reading was defined as playing a new line of music with respexintprioperties: (a)

notes, (b) rhythms, (c) articulations, and (d) dynamics. Therefore, these foutipsogpefined
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the instructional universe. The flute students who served as participants in dre predy

had previously mastered articulations and dynamics. Therefore, thelgaseréraining in this
study consisted of training on two dimensions; notes, with the use of various mugical ke
signature, and rhythms, with the use of various time signatures. The reseaszhdris
procedure to expand on current research in both the field of generalization andoof musi
behavior. More specifically, the current study investigated the effechef@ecase training in
combination with a behavioral skills training package that included instructions, ékedbd
rehearsal on the acquisition of music sight-reading skills by advanced @identt during

private music lessons.
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Method

Participants

The participants were three typically developing students in a music ctasebdhe
ages of fourteen and seventeen years. The experimenter chose theselstogdantsthey were
advanced students, identified by their previous participation in the New York Stettel $1usic
Association (NYSSMA) Festival at a level 5 or 6 (as identified by the NW&§uidelines) and
because they needed to prepare for the upcoming NYSSMA Festival, which loetvueen
April and June. The experimenter chose these students because (a) their Sgbtereading
was 50% lower than their overall score on the judging sheet for a previous yegridl) t
teaching methods, including the completion of at least three method books in a popesar seri
were ineffective in perfecting sight-reading for these students, (ckttielyited at least five
hesitations and/or repetitions on five consecutive sight-reading pieces, and (dskdubritzey
stated that they wanted to participate in the study to receive extra lielpighit-reading.
Setting and Simuli

All sessions took place in the regular music classroom in a private rohsial.s The
room was approximately 2.43 m x 2.43 m containing only two chairs, a music stand, and a
keyboard in the back of the room. The experimenter positioned a video camera on a tripod in the
rear left corner of the room next to the keyboard. The lessons were pivatdy the student
and the experimenter were in the room. The experimenter (principle investigdierstudy)
was the students’ regular flute teacher. Each student sat on a chair hexéxpdrimenter with
a music stand directly in front of him/her. The experimenter createdisitmsing a computer

program (Finale Notepad ®). She created the pieces by placing notes on thstaiiigic
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sample two octaves of notes in an unusual pattern. The experimenter presentgesidéle m

pieces only once to each student throughout the study.
Procedure

Sight-reading was defined as reading sheet music and playing it orramirst “at
sight,” or at first glance, without previously practicing it. The tabggtaviors for this study
were five types of musical errors including (a) note errors, (b) rhytamaes, (c) repetitions, (d)
hesitations, and (e) frustrated behavior. The experimenter defined a note ptagiraga pitch
that was different from what was written in the music score. She defingthenib error as
playing a note or rest longer or shorter than its written value. The researfuhed depetitions
as re-playing a part or all of the measure instead of moving on to the nextenedlardefined
hesitations as any pause that interrupted playing through the measure and did rmt ac&st.
The experimenter defined frustrated behavior as any sound or excessive botentswveade
while playing the pieces (i.e., saying “l can’t do it” or “It's too hardtléor sighing, grunting, or
stomping a foot after making a mistake). The experimenter chose these lsehagarse they
are often emitted by students when they make errors while playing musimatély, the
experimenter did not include frustrated behavior in the study because this tasyebtedver
occurred when the camera was taping.

Experimental Design. The experimenter used a multiple-baseline-across-subjects-
experimental-design. She videotaped each student during his/her usual 30ui@lesgon
once a week for 7 months. As summer approached, the experimenter increased treafurati
each student’s lesson to 60-minutes for the last 2 months of the study to coliectata and

help the students complete the study before the end of the school year. The expeantean



16
independent observer viewed and scored the tapes. Both were familiar witly iagzaiin

playing music and received a copy of the music the student played.

Data Collection. The experimenter and the independent observer collected data by
marking on a data sheet the number of musical errors including note erythejicherrors,
hesitations, repetitions, and frustrated behavior made while playing eachlmpieiea They
calculated the percentage of notes with errors for note and rhythmis leyrecoring on a data
sheet the number of note or rhythm errors in each piece, dividing this score by ther nim
notes in the piece, and multiplying by 100%. They calculated repetitions byngnarka data
sheet the frequency or number of times the subject replayed a section of natdsrnmeasure.
The experimenter and the independent observer scored notes that the studentsquagety
during repetitions as a note error once, but counted multiple repetitions each tirnedineed.
They calculated hesitations by counting the number of hesitations to detémguency.

The experimenter had a copy of all music and marked errors on it whiledeaist
played by circling incorrect notes, marking a minus sign for notes thiatte@ short and a plus
sign for notes that were too long. In addition, the experimenter wrote theairsysitol for
“pause” for hesitations, “R” for repetitions, and “F” for frustrated behawmoner copy of the
music. If any error occurred more than once, she used tally marks abovéethe lieidicate the
number of times the error occurred.

As mentioned previously, the dimensions that the experimenter used for geseral-
training included notes and rhythms. Dimensions for correct notes included enkitypl
signatures. Training included all flat (one through seven flats) and ghl @ree through seven
sharps) key signatures. Dimensions for correct rhythms included multiplsignaures.

Training included multiple time signatures, specifically the most comyrlaled time
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signatures (4/4, 3/4, 2/4, and 6/8) and time signatures seen less frequémd\stugents (2/2,

3/8, 9/8, and 12/8).

The principle investigator, who was also the students’ regular flute teackedra matrix
(see Appendix A) to create sight-reading stimuli to sample all of thépeo&sy signature and
time signature combinations. She created all 120 of the sight-reading, pieteding 15
training pieces and 105 baseline/follow-up pieces. All pieces were 10 measigre3 o control
for difficulty, all pieces contained the same number of each type of note (whéleuaater,
eighth, sixteenth, and thirty-second notes) for each time signature. Ter feotitrol for
difficulty, the experimenter randomized the pieces given to the studenty toypdasigning
numbers to all of the pieces and then using a computerized random number generator to
determine the order of piece presentation. The experimenter determinedi¢nifor each
participant prior to the start of the study and no pieces were repeated.

The experimenter required all students to record all of their practicérntianpractice log
and turn in the log at the beginning of their lesson each week to determinervemgthe
improvement during the study could have been due to an increase in practicgertinbageline
to treatment. She instructed the students to record the date of eademassion and time at
the start and end of each practice session. The experimenter told stuliegt®ach weekly
lesson that sight-reading is important and reminded them to practice itSight-reading is an
important skill, you should practice it regularly.”).

Baseline. During the baseline phase, the experimenter collected data on musical e
(defined previously) made by the students while playing pieces of music. Shedejudents
to play a random selection of the researcher-created sight-reading. stilmellexperimenter had

a copy of all music and marked errors on it while the student played, as desceliedsby.
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She provided general feedback within 10 seconds of completion (e.g., “Good tryylet's tr

another one.”). The students played each piece only once and none of the baselineepgeces
repeated at any point during the study. The experimenter collected dathonusacal piece
during the music lesson once a week until the data were stable. She definiy asabitteady
or upward trend in sight-reading errors for at least 3 consecutive sessions.

Treatment. During treatment, the experimenter implemented a training procedure. She
required students to play the fifteen treatment pieces in a random orderired drathese
pieces using a behavioral skills training package including, verbal instruceoibalek, and
rehearsal. For the verbal instruction, the experimenter told studentsaviedt sight-reading is
and what to look for when preparing to play a new piece of music (e.g., “Corrdetesaging
includes playing the correct notes, rhythms, articulations, and dynamicenidemto look at
the time and key signatures before playing.”). The experimenter then bek&ddent to sight-
read the piece of music. She identified errors on the music in the same waygddseline
and this rehearsal was immediately followed with feedback and piaisen the student
stopped playing, the experimenter provided feedback within 10 seconds. Feedhagdificst
telling the student what he/she did well for each of the four dependent variahig®iit errors.
For example, “You played all of the rhythms correctly and you did not hesitdté at a
Immediately upon completion of the positive statement, the experimenter stitersddent the
marked up copy of the music and pointed to the markings while telling the studentnatsat e
were made. For example, “You played a wrong note here and here, you hesitatetdliben
repeated this measure.” All feedback ended with a positive comment, sUdtatwas a good
try! Let’s try another one.” The experimenter then saved this piecepiebented at a later

time, presented the next of the fifteen pieces, and repeated thegtiioaedure. If the student
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played a piece correctly, then the experimenter did not present thisageoeand presented

the next piece. The participants moved through the pieces on a rotating badisiefiirea
continued until the student played all 15 training pieces correctly, withowdreongs.

Post-treatment. For post-treatment, the experimenter required students to play the post-
treatment sight-reading pieces until data were stable. The prodedpost-treatment was
identical to baseline. The experimenter provided general feedback hitlseconds of
completion (e.g., “Good try, you made a few mistakes, let's try another one.”pr&emted all
new pieces that the students had not seen before and the students played each pie@ only onc
She again collected data on musical errors made by the students while tllagmgieces.
Inter-observer Agreement

The experimenter videotaped all sessions and later she and an independent observer
viewed the tapes. Prior to data scoring, the experimenter and the observer cauliget pr
sessions until inter-observer agreement scores were 95% or better. Tihmexjeercalculated
inter-observer agreement by dividing the total number of agreements byaiheutaber of
agreements plus disagreements and multiplying by 100. Both had a copy ofiallamark
errors on while viewing the tapes. The experimenter defined agreement absentvers
recording the occurrence of musical errors during each piece anceéiset as one observer
recording the occurrence of a musical error and the other observer nding@or error. Inter-
observer agreement was scored for 75% of randomly selected sessioranéuraveraged
97% (range 93% to 99%), 99% (range 96% to 99%), and 99% (range 93% to 99%) for Students

1, 2, and 3 respectively.
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Treatment Integrity

An independent observer also viewed the video tapes to score treatment integrity.
Treatment integrity was scored for four randomly selected sessiophgme. For these
sessions, the observer scored the teacher’s implementation of the beh&illsraksing
package. The observer marked off teacher behavior on checklists fonbdseé Appendix B),
treatment (see Appendix C), and post-training (see Appendix B). The observdresutretem
as either correct or incorrect, by placing a check mark next to each stepdbapleted
correctly by the researcher. The observer calculated treatmemitynbggdividing the number
of teacher errors by the total number of correct plus incorrect items ohetidist and
multiplying by 100%. Treatment integrity was 100% for all randomly sedesgesions in each
phase.

Social Validity

The experimenter assessed social validity with a survey presented tatitipgrds at
the end of the study. The experimenter developed the survey and included questions on their
opinion of the importance of various sight-reading skills and their perceived impgntem
sight-reading, etc. (see Appendix D). Furthermore, 10 music teachers who davesegular
contact with the subjects were asked to observe a tape of each studemaslgty-during three
baseline and three post-treatment sessions. The experimenter did not tethteestedich
sessions were which. She gave them a copy of each piece of music and askedtoeen t
whether the students performed the piece correctly (see Appendix E). Aftevimipsed
scoring all video clips, each music teacher scored the importance of nginsicesiding for

musicians on a scale of 1 to 10, with 10 being the highest.
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Results

As shown in Figure 1, there was a systematic decrease in the percemtatgeasfors as
treatment was implemented across students. For student 1, the averagageafemite errors
during baseline was 11% (range 0% to 40%). The average percentage of nstdeeneased to
1% (range 0% to 3%) during post-treatment. For student 2, the average percentagesnbrs
decreased from 24% (range 4% to 63%) during baseline to 6% (range 1% to 20%jpdsiring
treatment. For Student 3, the average percentage of note errors durimgheasl5% (range
0% to 19%). During post-treatment, the average percentage of note errorsatktweko

(range 0% to 6%).
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Figure 1 Percentage of Note Errors Played During Sght-Reading Across Sessions
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Figure 2 shows a systematic decrease in the percentage of rhyttorsmegide during

sight-reading as treatment was implemented across students. For stulde@iverage

percentage of rhythm errors during baseline was 42% (range 2% to 93%). Tdgeaver
percentage of rhythm errors decreased to 3% (range 0% to 9%) duringeptsetit. For

student 2, the average percentage of rhythm errors decreased from 59% (range 27% to 87%)
during baseline to 7% (range 0% to 25%) during post-treatment. For Student 3, the average
percentage of rhythm errors during baseline was 39% (range 1% to 83%). Duting pos

treatment, the average percentage of rhythm errors decreased to 4% (rand®)%
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Figure 2 Percentage of Rhythm Errors Played During Sght-Reading Across Sessions
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Figure 3 demonstrates a systematic decrease in the frequencytitibrepas

treatment was implemented across subjects. For student 1, the average yretjusmetitions
during baseline was 18 (range 1 to 45). The average frequency of repetiti@asddauring
post-treatment to 1 (range 0 to 11). For student 2, the average frequency obnspsts 4
(range 0 to 21) during baseline and decreased to O (range 0 to 1) during posrire&ior
Student 3, the average frequency of repetitions during baseline was 6 (rangj®.0The

average frequency of repetitions decreased to 2 (range 0 to 7) during postiitea



Figure 3 Freguency of Repetitions Played During Sght-Reading Across Sessions
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As shown in Figure 4, there was a systematic decrease in the frequetatyonssas

treatment was implemented across subjects. For student 1, the average yrefjbesitations
was 2 (range 0 to 5) during baseline and decreased to 1 (range 0 to 2) during {posire@or
student 2, the average frequency of hesitations during baseline was 2 (range 0 to 5) and
decreased to O for all post-treatment sessions. For Student 3, the average frefquency
hesitations during baseline was 3 (range 0 to 12). The average frequendiatibhes

decreased to O (range 0 to 2) during post-treatment.
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Figure 4 Frequency of Hesitations Played During Sght-Reading Across Sessions
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Throughout all phases of the study, the students recorded the amount of time they

spent practicing their instrument at home in a practice log. The minutes tiégtane
recorded in the logs did not increase with the presentation of treatmenipfseedix F). In
fact, all three students recorded at least 2 weeks of little or no practice tleatment.
Fluctuations in practice time remained somewhat consistent throughout the shedgforie, the
decrease in all dependent variables was not due to an increase in student prectice ti

Student responses to the questionnaires about their opinion of the importance of various
sight-reading skills demonstrated that the students believed the dependsbiesavere
important skills for musicians. Student responses were “Agree” or “Stréwagge” for all
guestions about the importance of each skill to musicians, as well as for the quzslitihe
effectiveness of the method used and the question about whether the improvement ghtheir si
reading was a worthwhile change. Furthermore, some students wrote commehtiea study
(i.e., “I believe the study was helpful.”; “I was able to correct my mistakel learn an easier
way to play through sight-reading.”; and “It helped with NYSSMA very mychTeacher
responses demonstrated a clear difference between baseline and postitreagsions, with
post-treatment sessions scored higher for all students. Questions askedirigrat reow well
the student played for each of the dependent variables and a general question akdoey how t
sight-read overall. The average percentage of responses for baseline sess®h%w
“Disagree” or “Strongly Disagree” and 39% “Agree” or “Stronglgrae.” For post-treatment
sessions, the average percentage of responses was 16% “DisagreedrmiyRisagree” and
84% “Agree” or “Strongly Agree” (see Table 1). The experimenterasdked all of the teachers

how important sight-reading is to musicians on a scale of 1 to 10. All of the tepetmyaded
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between 8 and 10 for their perceived importance of sight-reading for musiciaeg Thr

teachers responded “8”, two responded “9”, and five responded “10.”

Table 1

Means of Teacher Responses to Videos of Sudents Sght-Reading

Student 1 Student 2 Student 3
Post- Post- Post-
Baseline Treatment Baseline Treatment Baseline Treatment
Question
1 1.1 2.3 1.3 2.6 1.1 2.1
2 0.6 1.8 1.5 2.3 0.9 1.4
3 0.8 2.4 1.8 2.7 1.4 2.4
4 0.6 2.1 1.7 2.4 1.1 2.0




31
Discussion

This study demonstrated the usefulness of a treatment package that incledakqee
training, instructions, feedback, and rehearsal in improving sight-reading abditivanced
flute students. Because there was a systematic decrease in studenttisgghteeading as the
treatment was implemented across subjects, it can be concluded that the tombina
behavioral-skills training and general-case training caused the changempitusement of all
three students’ performance was not simply due to improvement with practiceroeAll
students recorded practice time throughout the study. The practice logslshatygractice
time did not increase throughout the study for any of the students. Furthermore, i@ne of t
students met criteria for completing a piece until after the experimeriemented treatment.
Student 3 remained in baseline for the greatest number of sessions and althotggthethis s
demonstrated some improvement during the extended baseline, the changeasiitentrwas
much more dramatic. Furthermore, all of these students previously took privateslass
participated in NYSSMA for at least five years. All students had the savagepiiute teacher,
the experimenter, who trained them on sight-reading using typical teaching meftvetswith
years of previous training, the training procedure greatly improved thenstusight-reading.
This suggests that the strategies used for the selection of traininglasemay be the key
aspect of the treatment package that made a difference compared to ighufaading
practice.

The results of the current study are an important contribution to the literatangsbec
they impact two bodies of research, that of behavioral-skills training and geaseafraining.
The results of this study are consistent with the findings of previous studies tinetteais a

reliable demonstration of the usefulness of a behavioral skills training packagaching
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music-related behavior. More specifically, the current findings demom st effectiveness

of behavioral skills training for teaching music behavior (Dib & Sturmey, 20@énE&iein,
1976; Salzberg & Salzberg, 1981). There are some differences between previous ahd curre
studies. The current study is the only behavioral study on music behavior whichyeeeksti
sight-reading skills. Therefore, the current study is important becals@dnstrates a novel
use for two training procedures, general-case training and behavidisatrakmning. This study
also adds to and expands upon the body of research investigating generalriageadraie
promotion of response generalization (Ducharme & Feldman, Ha®Ber & McDonald, 1982
Hupp & Mervis, 1981Neef, et al., 1990 prague & Horner, 1984Although music sight-
reading is a skill of generalization from learned music to new music, nodgleseafar has
investigated the use of general-case training for music education. Only Dikuame\s(2007)
addressed stimulus generalization and no studies addressed response gemeralizat
Another contribution of the current study was the creation of a novel 2-dimentior matri
to sample the “instructional universe” for music key and time signatutes prbcedure used to
identify baseline, treatment, and post-treatment stimuli (music pieceshdeated the
systematic creation of stimuli described in the general-casengjaiesearch. Previous
generalization research attempted to make a distinction between mexgogslar training and
general-case training. In reviewing the literature, this authormdieted that the difference
between the two was in the way training stimuli were created and/or chBenprocedures
utilize the presentation of more than one exemplar. Therefore, both are exaniplekiple-
exemplar” training. It seems that rather than being a completedyatitftechnique, general-
case training may actually be a more specified and systematiofigalecting training stimuli

for multiple-exemplar training. General-case training may be destes general-case training
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“done well.” If this is the case, then studies comparing multiple-exenmplamyg and

general-case training are actually demonstrations of how to create aehddse training stimuli
to produce the most generalization during testing.

To create training stimuli that support the most generalization, attention shquadliie
the quality, rather than the quantity, of exemplars selected. The studies ofriduderis
(1981) and Horner and McDonald (1982) support the argument that it is not the number of
exemplars used, but rather how representative the exemplars are thpairiaminin the
programming of generalization. In fact, fewer exemplars may be rffective than many
exemplars if only “good” (representative) exemplars are used (Hupp &41é081). The
current study supports this literature in that the experimenter used only 15g@igges to
improve sight-reading for all three students. The experimenter spkgificated and chose
these training pieces to sample all of the possible time- and key-sigrthairdse students
would come into contact with.

As mentioned previously, the private teacher provided these students withesiginigr
training for at least 5 years. Typical teaching methods for promoting sigdiing for flute
students are comparable to multiple-exemplar training. Teachers chooseopseetsons of
pieces that are unfamiliar to the student and present these to the student tchplalyhaiing
practiced. Teachers present students with various musical pieces, which ahtulkl\sarious
key- and time-signatures; however, the teachers probably do not select albo$si®lities in
the “instructional universe.” For example, flute students who play in the school batehwill
flat notes before sharp notes because the majority of band music contains flatutetparts.
Furthermore, method books for flute typically begin with natural, then flat notaders may

not learn sharps for months and even after learning some flats and sharps, studentsemg
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piece with more than 3 or 4 flats or sharps until about a year after beginsogdes

Although this order of teaching musical notes to flute players may be e&@ttieaching music
reading and playing, results of the current study suggest that selgmticifjc training pieces to
sample time- and key-signatures would increase generalization to new musicayTinewhich
the experimenter selected training exemplars may be the key asgextretment package that
made a difference compared to regular sight-reading training.

A limitation to the current study is that it looks only at sight-readintgerahan a broader
range of student flute-playing behavior, such as tone, technique, and improvisatiore
research should investigate the use of general-case training and/or bels&uler@iining in
other flute-playing behavior, as well as in the teaching of other instrum@ntgher limitation
is that, although the combination of general-case and behavioral skills trairsreffective, the
current study did not allow for the separation of these two procedures in order hoirkeiér
one was more effective than the other or if one of the components would have been eifiective
its own. For example, it is unclear whether behavioral skills training would hawveclfective
without general-case training. Although research has found that behaviorataiillsy may
be a robust package to change music behavior, research has not yet identifiedtikie ef
components of this package. Research could investigate the components of the package
individually to determine if they would be as effective separately.

In summary, the current study was effective in decreasing musiced erade by
advanced flute students while sight-reading music. There was a dran@twément in all
three student’s sight-reading even though they were all previously traineghtnesiding for a
minimum of 5 years. Therefore, it can be concluded that the training proceduneone

effective than typical teaching methods. The development of the matrix enabled the
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experimenter to identify training pieces that sampled the instructional seivéhe

experimenter selected the fewest training exemplars required to salhgdléhe key- and time-
signatures. The effectiveness of the use of these 15 training pieces stigyegtaeral-case
training should be used to teach music sight-reading. Future research shouldatevettigy
teaching situations in which general-case training would be more effédwiveypical methods

for increasing generalization of responses.
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Appendix A

Sight-Reading Stimuli Matrix

Flats/Sharps in the Key Signature

Bb Bb, Eb Bb, Bb, Bb, Bb, Bb, F# F#, F#, | F#, | F#, | F#, | F#,
Eb, Eb, Eb, Eb, Eb, C# C#, | C#, | C#, | C#, | CH,

Ab Ab, Ab, Ab, Ab, G# | G#, | G#, | G#, | G#,

Db Db, Db, Db, D# | D#, | D#, | D#

Gb Gb, Gb, A# | A#, | AH,

Cb Ch, E# | E#,

Fb B#

None

T B/P B/P B/P B/P B/P B/P B/P B/P B/P | B/P |BIP|BP|BP| T

Time Signatures

4/4 1 8 15 22 29 36 43 50 57 64 71 | 78 | 8 | 92 | 15
B/P T B/P B/P B/P B/P B/P B/P B/P B/P | B/P |B/P|BP| T |BIP
6/8 1 2 16 23 30 37 44 51 58 65 72 | 79 | 8 | 14 | 99
B/P B/P T B/P B/P B/P B/P B/P B/P B/P | B/IP |B/P| T | BIP|BIP
2/2 2 9 3 24 31 38 45 52 59 66 73 | 80 | 13 | 93 | 100
B/P B/P B/P T B/P B/P B/P B/P B/P B/P |B/P| T |B/P|B/P|BIP
12/8 3 10 17 4 32 39 46 53 60 67 74 | 12 | 87 | 94 | 101
B/P B/P B/P B/P T B/P B/P B/P B/P B/P T | B/P | B/P| BIP | BIP
3/8 4 11 18 25 5 40 47 54 61 68 11 | 81 | 88 | 95 | 102
B/P B/P B/P B/P B/P T B/P B/P B/P T B/P | B/P | B/IP | B/IP | B/IP
2/4 5 12 19 26 33 6 48 55 62 10 75 | 82 | 89 | 96 | 103
B/P B/P B/P B/P B/P B/P T B/P T B/P | B/P | B/P | B/P | B/IP | B/IP
9/8 6 13 20 27 34 41 7 56 9 69 76 | 83 | 90 | 97 | 104
B/P B/P B/P B/P B/P B/P B/P T B/P B/P | B/P | B/IP | B/P | B/IP | B/IP
3/4 7 14 21 28 35 42 49 8 63 70 77 | 84 | 91 | 98 | 105

T = Treatment

B/P = Baseline/Post-treatment
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Appendix B

Treatment Integrity Checklist

Directions: Please mark &I on the line to the left of the statement if the researcher completed
the step correctly. Leave the line blank if the step was not completed gorrectl

Basaline/Post-Treatment

Researcher presents student with line of music to sight-read
Researcher does not provide instructions
Researcher marks errors on her copy while the student plays

____Researcher provides general feedback within 10 seconds
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Appendix C

Treatment Integrity Checklist

Directions: Please mark &T° on the line to the left of the statement if the researcher completed
the step correctly. Leave the line blank if the step was not completed gorrectl

Treatment

____Researcher presents student with line of music to sight-read
____Researcher provides instructions
____Reminds student to look at key signature
____Reminds student to look at time signature
____Reminds student to look for accidentals
____Researcher marks errors on her copy while the student plays
____Researcher provides feedback within 10 seconds
____Researcher shows student her marked up music sheet

____ Positive Feedback:

Notes Rhythms Hesitations Repetitions Frustrated Behavior
____ Corrections:
Notes Rhythms Hesitations Repetitions Frustrated Behavior

Researcher gives student new piece to play (and repeats all steps)
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Appendix D

Subject Questionnaire

Please indicate the extent to which you agree with each of the followailegneints regarding the
study on music sight-reading.

Rating Key:
SD = Strongly Disagree D = Disagree A = Agree SA = Strongly Agree

SD| D |A|SA

1. Musicians should try to reduce note erralaf{ned as playing a pitch
that is different from what is written in the music).

2. Musicians should try to reduce rhythmic erratef{ned as playing a
note or rest longer or shorter than its written value).

3. Musicians should try to reduce repetitiodefined as re-playing a part
or all of the measure instead of moving on to the next measure).

4. Musicians should try to reduce hesitatiathef(ned as any pause that
interrupts playing through the measure).

5. The method used to improve my sight-reading was a good one.

6. The improvement in my sight-reading was a worthwhile change.

Additional Comments:
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Appendix E

Music Teacher Observation Survey

Please indicate the extent to which you agree with each of the followailegneints regarding the
student you observed sight-reading in the video tape.

Rating Key:
SD = Strongly Disagree D = Disagree A = Agree SA = Strongly Agree

SD| D |A|SA

1. The student made few note erratefined as playing a pitch that is
different from what is written in the music).

2. The student made few rhythmic erradefined as playing a note or rest
longer or shorter than its written value).

=R

3. The student made few repetitiodefined as re-playing a part or all o
the measure instead of moving on to the next measure).

4. The student made few hesitatiodefined as any pause that interrupts
playing through the measure).

5. Overall, the student sight-read well.

Additional Comments:
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Appendix F

Graph of Practice Time Recorded in Student Logs
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Graphs Including Treatment Phase
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Post-Treatment
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