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ABSTRACT 
 

 This study was designed with three main purposes; to compare (a) the effects of 

two listening conditions on error detection accuracy, (b) error detection responses for 

rhythm errors and note errors, and (c) the influences of texture on error detection 

accuracy. Undergraduate music education students (n = 18) listened to purposefully 

incorrect performances of band literature in two formats, on recordings and while 

conducting a live ensemble. Note and rhythm errors were inserted into the musical 

excerpts to investigate responses to different types of errors. Half of the excerpts were 

played by the full ensemble and half by a single section. Participants served as their own 

controls by completing the error detection tasks under all conditions. 

 Results indicated that participants were significantly more successful in 

identifying errors in the recording condition than in the conducting condition. A 

significant interaction existed between the error type (note or rhythm) and the ensemble 

texture (single section or full ensemble). Participants more accurately identified rhythm 

errors in the single section texture, and diagnosed note errors more successfully in the full 

ensemble excerpts. 
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CHAPTER ONE 

INTRODUCTION 

 The perception, diagnosis, and remediation of playing errors are primary 

responsibilities of conductors. Erich Leinsdorf, world-renowned conductor, described the 

conductor’s responsibility in rehearsal as “knowing exactly what should be heard and 

diagnosing the problem if it is not heard…The conductor should be able, through prior 

knowledge of the right sounds, to point to the error as precisely as possible” (1981). In a 

survey of active public school music educators, aural skills used for detection of errors 

was ranked highest in a list of teacher competencies (Taebel, 1980). Department chairs of 

music schools affiliated with the National Association of Schools of Music (NASM) cited 

identification of incorrect pitches or rhythms in large instrumental ensembles as the most 

important skill for undergraduate music education majors to learn (Stegall, Blackburn, & 

Coop, 1978). These students must draw upon their training in conducting, applied 

lessons, music theory, music history, and music education courses to develop the skills 

necessary for becoming successful teachers and conductors.  

 The requisite ensemble teaching skills can be developed through application of 

concepts taught in the undergraduate music education curriculum. Technical conducting 

skills, such as executing patterns, cuing players, and expressing style, are presented in 

conducting classes. Developing an understanding of musical styles should be an outcome 

for students enrolled in music history classes. Theory and aural skills courses offer 

students the opportunity to develop audiation and analysis skills, which are vital 

components of error detection ability. Techniques for diagnosing and correcting errors 

can be modeled by instructors in applied lessons and ensemble rehearsals, and explored 
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in music education classes. Synthesizing the conducting, aural, analytical, and 

interpretative skills learned during their extensive pre-service coursework is imperative 

for the successful music educator.  

 Students often develop these skills in conducting and rehearsal techniques classes. 

Conducting an ensemble of their peers is an excellent way for undergraduates to begin to 

assimilate the wide variety of skills necessary for conducting an efficient rehearsal. 

Providing opportunities for student conductors to begin using and developing their error 

detection skills while conducting is an essential part of the preparation of undergraduates 

for teaching their own musical groups in the future. 

 Undergraduates who understand the extent to which conducting a live ensemble 

may affect their ability to detect errors can prepare for this potential challenge in their 

future careers. Professors can use the same information about error detection skills to 

create curricula that help prepare the next generation of band directors. 

Background of the Study 

 The report of the Contemporary Music Project (Dello Joio, Mailman, Halgedahl, 

Fletcher, Beglarian, & Wersen, 1968) pointed out that the undergraduate coursework of 

future music educators did not appear to emphasize adequately the development of the 

error detection skills required for music educators to teach an ensemble effectively. 

Subsequently, researchers have focused on finding predictors of error detection abilities, 

on determining factors that influence the difficulty of error detection, and on creating 

methods of teaching error detection skills to undergraduate music education majors. 

 Several researchers have tried to determine predictor variables for error detection 

skills, including teaching tenure, grades, and previous musical experiences. 
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Understanding the skills or experiences that predict ability to detect musical errors can 

help educators create curricula and learning experiences that are helpful for 

undergraduates. Researchers examining the usefulness of the undergraduate music theory 

grade as an indicator of error detection skill have found conflicting results. While Gonzo 

(1970, 1971) found a positive relationship between music theory grades and error 

detection abilities, Brand and Burnsed (1981) did not. While there is no doubt that 

courses in music theory are an integral component of the music education curriculum, the 

information learned in those courses does not appear to transfer to the ability to diagnose 

errors in playing. Variables such as students’ ensemble experience, number of 

instruments played, sightsinging skills, and number of years of private study also were 

not found to be good predictors of error detection skills (Burnsed & Brand). 

Unfortunately for the undergraduate student, the existing literature seems to indicate that 

conducting experience may be the only reliable predictor of error detection accuracy 

(Doerksen, 1999; Gonzo, 1970, 1971; Goolsby, 1996, 1997, 1999; Standley & Madsen, 

1991). Because experience appears to be the most effective method of developing error 

detection skills, providing undergraduate students with error detection opportunities, in a 

setting similar to a school band rehearsal, seems very important. It is likely that the more 

error detection experiences a student has, the better prepared he or she will be for leading 

efficient and effective rehearsals. 

 There is a wealth of information available in the current literature that can be used 

by conductors to develop an effective repertoire of rehearsal techniques and error 

detection methods. Inexperienced conductors who understand factors that may create 

error detection challenges from the podium, may become more effective in the 
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perception, diagnosis, and remediation of players’ mistakes. The effects of texture (Byo, 

1993; Crowe, 1996; Hayslett, 1991; Huron, 1989), rhythmic complexity (Byo, 1997; 

Sheldon, 1998), volume (Geringer, 1991; Haack, 1975), tempo (Duke, 1987; Geringer, 

Madsen, MacLeod, & Droe, 2006; Kuhn, 1974; Madsen, 1979; Madsen, Duke, & 

Geringer, 1984; Sheldon & Gregory, 1997; Wang, 1983; Wang & Salzberg, 1984), 

intonation/tone color (Geringer & Madsen, 1989; Madsen & Geringer, 1976, 1981; 

Wapnick & Freeman, 1980), singing (Byo & Sheldon, 2000), multiple listenings 

(Sheldon, 2004), and conducting recorded music (Doane, 1989; Forsythe & Woods, 

1983) on error detection skills have been studied. Knowledge of the results of these 

studies can increase a conductor’s awareness of musical factors that commonly lead to a 

misdiagnosis of errors. For example, faulty intonation is often incorrectly assessed as 

poor tone quality (Madsen & Geringer, 1976, 1981). Ensemble leaders armed with that 

knowledge may be able to avoid the misdiagnosis and remediate the problem correctly. 

The research also revealed that error detection accuracy in one-part music was more 

consistent than in more complex excerpts (Byo, 1997). Until the error detection skills of 

the novice conductor are developed to a high level, an effective rehearsal strategy may be 

listening to one section of the ensemble at a time, thereby creating a less dense texture 

and greater probability of successfully diagnosing problems. 

 Educators and researchers have developed and investigated methods for teaching 

error detection skills to music education students. One of the most successful methods of 

developing error detection abilities is programmed instruction. This self-teaching 

approach, through the use of specialized sets of musical excerpts, has been proven 

effective in a variety of permutations. In general, these instructional materials use 
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recordings of purposefully misplayed music. Students listen to these recordings while 

reading a correct version of the musical score on which they indicate perceived errors 

(Costanza, 1971; Doane, 1989; Dolbeer, 1969; Ramsey, 1979; Sidnell, 1971). The source 

materials of published methodologies range from duets to full band literature, with both 

concert-pitch and transposed scores.  

 DeCarbo (1982, 1984) found that error detection skills can be taught effectively to 

undergraduates in conjunction with conducting a live ensemble. His investigation showed 

that error detection skills can be developed equally in either the traditional format, which 

required students to listen to a recording and then indicate the errors in writing, or in a 

rehearsal format, which required students to conduct a small ensemble and then verbally 

indicate the errors. Although programmed instructional materials have proven effective in 

developing error detection skills both in recorded and live situations, the extent to which 

the physical act of conducting affects error detection accuracy is still largely unknown. 

Need for the Study 

 Error detection skills are vitally important for conductors. Not only does the 

preponderance of literature in this area indicate that these skills are necessary, but 

practicing educators indicate that the ability to detect errors is the most important musical 

competency a conductor can have (Taebel, 1980). Detecting errors is an important 

component of rehearsing a band effectively and efficiently, and conductors must be able 

to perceive errors while engaged in the act of conducting. However, within the existing 

body of literature, there is little research on the impact that conducting might have on 

students’ abilities to detect errors made by performers. Information regarding factors that 
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affect the error detection success of music education students could have important 

implications for the design of curricula for undergraduate music education courses. 

Statement of Purpose 

 The main purpose of this study was to compare the pitch and rhythm error 

detection skills of undergraduate instrumental music education majors in two settings:  

while they conducted an ensemble and while they listened to a recording. An additional 

purpose was to compare the students’ accuracy of identifying note and rhythm errors 

when single instrument sections were playing as compared with the full band texture. 

Research Questions 

 The following primary research questions were considered in this study: 

1.   Does accuracy in the identification of note and rhythm errors differ when 

undergraduate instrumental music education majors conduct a live ensemble 

versus respond to recordings? 

2.   Does accuracy in the identification of errors differ when undergraduate 

instrumental music education majors encounter errors of note versus errors of 

rhythm? 

 3.  Does accuracy in the identification of note and rhythm errors differ when 

undergraduate instrumental music education majors respond to music of a 

single section texture versus music of a full ensemble texture? 

 Additional aspects of the data gathered also were of interest. Responses were 

examined to determine whether participants identified any errors that did not actually 

exist, and if so, whether there were any patterns evident related to the type of error. 
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Methods of preparation were investigated for connections to the error detection accuracy 

of the participants.  

Definitions and Assumptions 

 Following are definitions and assumptions that will be used in this study: 

1.  The terms conductor, director, and ensemble leader will be used interchangeably to 

refer to the leader of an instrumental ensemble. 

2.  There will be no differentiation between bands and wind ensembles. 

3.   The term note error will be used to refer to incorrect pitch classes, but not to 

problems of intonation. 

4.  Texture refers to the number of parts being performed simultaneously. When referring 

to texture as a variable in this study, the term will denote either a full ensemble or a 

single section. 

5.  A nonexistent error is an error that was identified by the participant, but which, in 

fact, did not occur. 

6.  A transposed score is a musical score in which the parts are printed with the 

transposition the player reads. 
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CHAPTER TWO 
 

RELATED LITERATURE 
 

  This study was designed with three main purposes; to compare (a) the effects of 

two listening conditions on error detection accuracy, (b) error detection ability for rhythm 

errors and note errors, and (c) the influences of texture on error detection accuracy of 

undergraduate instrumental music education majors. Participants listened to purposefully 

incorrect performances of band literature in two formats, recordings and while 

conducting a live ensemble. Both note and rhythm errors were inserted into the musical 

excerpts to facilitate the investigation of differences students may experience when 

detecting errors of different types. To study the impact of texture on error detection skills, 

half of the excerpts were for the full ensemble texture and half used a single section 

texture. 

 This review of literature is organized into four areas, (a) predictor variables of 

error detection skills, (b) musical factors affecting error detection skills, (c) activities 

affecting error detection skills, and (d) methods of developing error detection skills. 

Research studies examining predictor variables include publications related to 

measurable factors, such as theory grades and years of teaching experience, and whether 

those factors correlate with error detection ability. Literature focusing on musical factors 

affecting error detection included studies investigating a variety of aspects, for example, 

musical texture and intonation, and their influence on error detection accuracy. Articles 

describing activities and procedures, such as singing and conducting, and their influence 

on error detection skills are reviewed in the third section. Several methods of developing 
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error detection skills have been investigated and also are reviewed in the last section of 

this chapter.  

Predictor Variables of Error Detection Skills 

 For music conductors, the ability to identify and diagnose errors is of paramount 

importance. Researchers have sought to determine if there are characteristics of students 

or curricula that can be used to predict strong error detection skills. “If the ability to 

detect music errors can be linked to specific experiences and abilities, the development of 

skill in music error detection may be facilitated by emphasizing these skills in curricular 

requirements for instrumental directors” (Brand & Burnsed, 1981). 

Music Theory and Sightsinging Instruction 

 Music theory courses are an integral part of any music education program. 

Research investigating a link between success in music theory classes and accuracy in 

error detection reveal varied results. Undergraduate music education majors earning an A 

in music theory scored significantly higher than those earning a C in the same course 

when given an error detection test (Gonzo, 1970, 1971), indicating that success in music 

theory may forecast competence in error detection. However, Shaw (1971) and Brand and 

Burnsed (1981) found the opposite; there was no relationship between music theory 

grades and error detection skills.  

 In addition to examining relationships between theory grades and error detection 

competency, Brand and Burnsed (1981) also examined the number of instruments played 

proficiently, number of college ensembles in which the student performed, skills in 

sightsinging and ear training, and years of private music instruction before college with 

respect to error detection. None of these areas proved to be reliable predictors of error 
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detection skills. The authors suggested that curriculum may need to be modified, because 

the traditional methods of teaching these courses seemed to have been inadequate for 

developing error detection skills.  

 The correlation between error detection ability and dictation accuracy was found 

to be higher than that of error detection and sightsinging ability, lending support to the 

idea that ear training curricula emphasizing dictation may be more beneficial to 

developing error detection skills than courses focusing on developing sightsinging skills 

(Larson, 1977). Larson observed that college ear training courses often focus on dictation 

and sightsinging, tending to overlook development of error detection abilities. For his 

study, participants completed three tasks: melodic error detection, melodic dictation, and 

melodic sightsinging. In the error detection treatment, participants listened to recordings 

of melodies while marking errors on the musical notation. Recordings of melodies were 

played for the dictation treatment, and participants wrote the melodies they heard. When 

sightsinging, participants performed melodies at sight, without hearing a recording.  

 Based on her research, Killian (1991) surmised that sightsinging ability and error 

detection skills developed differently, and that the former was not a strong predictor of 

the latter. The data indicated that junior high school singers of low sightsinging ability 

scored higher on error-detection tasks than on sightsinging tasks; high-ability sightsingers 

scored equally well on the error detection and sightsinging tests. There was a significant 

difference between the sightsinging and error detection of the low ability students, but the 

same is not true for the high ability students. Killian suggested that teaching error 

detection skills might be a method of developing sightsinging skills. Often the reverse 
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strategy seems to be employed in secondary and post-secondary institutions; sightsinging 

is taught with the hope that error detection skills develop simultaneously. 

Primary Instrument 

 The primary instrument played by a conductor was not a predictor of the musical 

timbre in which the conductor achieved greater error detection accuracy (Sheldon, 2004). 

Woodwind players were not significantly different from brass players in error detection 

accuracy of woodwind mistakes in a full band setting. Nor were brass players different 

from their woodwind counterparts in identifying mistakes in brass parts. Similarly, both 

DeCarbo (1984) and Swinehart (1994) found that the instruments played by a participant 

did not have a significant influence on error detection abilities. However, in a study that 

used brass trio excerpts as the stimulus for error detection, brass players scored higher 

than non-brass players (Blocher, 1986). 

Experience and Expertise 

 Experience seems to play a role in the level of error detection skills a musician 

exhibits. Choral teachers with 6-10 years of experience, labeled “experts,” performed 

significantly better than undergraduate music education majors when asked to indicate 

errors on the musical score while listening to recorded examples (Gonzo, 1970, 1971). 

Likewise, instrumental conductors with 11 or more years of teaching experience were 

significantly more accurate than those with less experience when detecting errors for 

DeCarbo’s (1984) study. Asked to identify mistakes in recorded musical excerpts, 

instrumental teachers with varying amounts of experience responded by identifying the 

measure in which the error occurred, the type of error (rhythm, note, dynamic, ensemble, 

intonation), the part in which the error occurred, and the exact error. The results of these 
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studies indicated that teaching experience, in either the choral or instrumental field, 

appeared to be a predictor of increased error detection accuracy. 

 In two, separate studies, Byo (1993, 1997) found conflicting results on the impact 

of experience on error detection skills. In the earlier study, graduate students did not 

perform better than undergraduates on a test of error detection skills. However, the later 

article yielded different results; the graduate students scored significantly higher than the 

undergraduates on the error detection task. Similar to Byo (1997), Blocher (1986) found 

that upper-level undergraduate and graduate students scored higher than lower-level 

undergraduates on an error detection test. These results are not necessarily contradictory 

to the findings in Gonzo (1970, 1971) or DeCarbo (1984), because the amount of 

teaching experience for the graduate students was not revealed in the Byo (1993) 

publication. It is plausible that the graduate students would not have qualified as 

“experts” in Gonzo’s research. Further, different types of errors were used in the 

detection task of the two Byo studies, so the test scores in his studies may not be 

comparable to each other. 

 Standley and Madsen (1991) asked 150 participants to respond to videotaped 

excerpts of music rehearsals or performances. After scoring the written comments of the 

participants, the authors found that the teachers with over 10 years of experience were 

evaluated significantly higher than college freshmen or juniors, novice (pre-intern) 

teachers, and teachers with 1 to 10 years of service. The written responses of the expert 

teachers included both factual and inferential statements, in contrast to their less 

experienced colleagues. The participants in the experienced group were most able to 

assess the learning environment and performances in the videos. While error detection is 
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not specifically discussed in this study, it is clear that expert teachers are better able to 

describe and diagnose what they see and hear in musical situations, which is essential to 

accurately detecting errors. 

 Preservice and expert band directors were found to have different abilities in 

aurally diagnosing and addressing mistakes in an ensemble (Doerksen, 1999). Doerksen’s 

observations appear to reinforce the theory that more experienced music educators are 

able to discern more sophisticated musical elements more accurately than their younger 

counterparts. Participants in both treatment groups evaluated recordings of ensembles on 

intonation, blend/balance, rhythm/precision, tone quality, musical interpretation, 

technical facility, articulation, phrasing, and dynamics. Preservice teachers consistently 

focused on less complex musical factors, such as intonation, while experienced teachers 

were most critical of more sophisticated items, such as blend/balance and musical 

interpretation.  

Summary 

 The existing literature seems to indicate that experience may be the only reliable 

predictor of error detection abilities (Doerksen, 1999; Blocher, 1987; Byo, 1993, 1997; 

DeCarbo, 1994; Gonzo, 1970, 1971). The usefulness of the undergraduate music theory 

grade as a predictor had mixed results. Although Gonzo (1970, 1971) found a positive 

relationship, Brand and Burnsed (1981) did not. Participant variables such as ensemble 

experience, number of instruments played, sightsinging skills, and number of years of 

private study were not found to be good predictors of error detection skills (Burnsed & 

Brand, 1981). 
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Musical Factors Affecting Error Detection 

 There is a body of literature addressing the effects of various musical factors on a 

musician’s ability to assess errors. Researchers have examined how characteristics of a 

piece of music, such as the tempo, volume, and tone quality, may or may not influence 

accurate perception of a musical performance.  

Timbre, Rhythmic Complexity, Volume 

 Error detection in musical examples played with multiple synthesized timbres was 

found to be more difficult than detection of errors in the same music played with a single 

timbre (Byo, 1993). Participants listened to musical excerpts that had been recorded on a 

synthesizer, once with the piano sound, and once with a multi-timbral sound. Participants 

circled perceived errors in the musical score while listening to the recordings. In addition 

to concluding that error detection in single timbre excerpts was easier, Byo also found 

that errors in rhythm were easier to detect than pitch deviations. 

 Textural complexity in music appears to create challenges in correctly assessing 

the stimulus. For example, determining the number of voices singing concurrently proved 

to be difficult for participants when the music was more complex than a three-voice 

texture (Huron, 1989). In addition to identifying the number of voices performing at a 

given moment, participants were asked to note when voice parts entered and exited from 

the music. Entries of outer voices were correctly identified more often than entries of 

inside voices, and entrances in any voice were more accurately observed than were exits. 

While generalizability of the results must be done with caution because of the small 

sample size, it is interesting to note that the five trained musicians performed far better 

than the one nonmusician participant. This may suggest that this particular detection skill 
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may be developed with musical training. Although this study focused on vocal repertoire, 

transfers may be made to the band setting. For example, in research on the effectiveness 

of various instrumental score study methods, Crowe (1996) found that error detection 

was easier when the music had fewer parts. 

 Similarly, Mount (1982) found that error detection in less dense textures was 

more accurate as compared with thicker textures in choral music excerpts. The author 

studied detection of both pitch and rhythm errors in a variety of textures, and found that 

graduate choral conductors were most accurate when identifying errors if fewer parts 

were being sung. Further, he advocated the use of sectional rehearsals for choirs and 

offered suggestions for scheduling rehearsals to include full ensemble and sectional 

rehearsal time. 

 Also investigating how the complexity of music affects error detection, Byo 

(1997) found that undergraduate and graduate students were more successful in 

perceiving errors in homorhythmic excerpts than in polyrhythmic settings. Participants 

listened to an audiotape of 12 excerpts of music with one to three parts in both homo- and 

polyrhythmic settings. Similarly, results of Sheldon’s (1998) research indicated that the 

errors in the simpler music were recognized more often than errors in more complex 

music. For her study, undergraduates were most successful in identifying errors in the 

single-part musical example. Errors in the two- and three-part examples were found less 

frequently. In addition to these findings, the data from both studies (Byo; Sheldon) 

affirmed that rhythmic errors were easier to identify than pitch errors. 

 When conductors are focused on a particular musical line in a multitextural 

composition, their accuracy in detecting errors in other lines may be reduced. After 
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familiarizing participants with the music, Hayslett (1991) directed the undergraduate 

instrumental music majors to focus their listening on a specific line. Mistakes were 

inserted in the designated line to keep the listeners’ attention focused on that part. The 

students were less able to detect mistakes in the peripheral lines under this condition. 

Additionally, Hayslett found that mistakes in the melody were assessed most accurately, 

while mistakes in the bass line were detected second most often. Hayslett’s dissertation 

brings to the fore, the complexity of assessing mistakes in a large ensemble setting.  

 The volume at which a piece of music is played can impact a musician’s 

assessment of the performance of a composition. Using a portion of Measures of Musical 

Talent (Seashore, Lewis, & Saetveit, 1960) as source material, Haack (1975) presented 

test items at soft, moderate, or loud levels. Pitch discrimination responses were not 

significantly affected by volume, but participants’ identification of dynamic variations 

was more accurate when examples where at a loud level. Softer dynamics were more 

conducive to the identification of rhythmic patterns and assessment of timbres. Soft and 

moderate levels were superior to loud levels for duration determination. This information 

is useful to directors, who may choose to alter the dynamic of a composition during 

rehearsal, so that various types of errors are easier to perceive. 

  Musicians and nonmusicans scored equally well on an assessment evaluating 

perception abilities when detecting modulated intensity (Geringer, 1991). Participants 

were asked to listen to excerpts of music or computer-generated tones with a constant or 

modulating volume, and to indicate their assessment of intensity. Geringer also was 

interested in the amount of time it took for each participant to make a determination, so 

he displayed random numbers, which changed every second, on a video screen. When 
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students made a determination of intensity modulation, they looked at the screen and 

recorded the number. Results indicated that modulations were correctly identified 94% of 

the time. Labeling a non-changing example incorrectly was the most common error. 

Responding to intensity changes in recordings of music took participants significantly 

longer than responding to changes in a computer-generated tone, and response times for 

modulation decreases were slower than for modulation increases. This is another example 

of the effects of complexity on the speed and accuracy of individuals’ error assessments. 

Articulation, Tempo 

 Articulation is a musical element that may affect perception of tempo (Geringer, 

Madsen, MacLeod, & Droe, 2006). This is relevant to an understanding of error detection 

skills because articulation could trigger an identification of a non-existent tempo error. 

Staccato music was perceived as having greater tempo modulations than legato excerpts 

with the same tempo changes. Also, staccato passages with unchanging tempo were often 

perceived as accelerating. The participants also indicated a preference for staccato 

passages that maintained tempo over passages with changing tempo. Legato passages 

with steady or increasing tempo were preferred over legato, slowing excerpts. Awareness 

of these potential biases may help the conductor avoid being influenced by these factors. 

 When comparing music of identical tempos, non-music majors tended to 

misidentify excerpts with faster melodic rhythm as having a faster overall speed (Duke, 

1987). Participants listened to several pairs of melodies and indicated whether the second 

was faster, slower, or the same as the first. Some of the pairs used the same excerpt at 

different tempos, and others used different excerpts at the same tempo but with different 

melodic rhythm. Students were successful in determining which of two examples was 
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faster or slower if the same music was used, so it appears that the increased rhythmic 

activity gave students a false impression of increased tempo.  

 Assessing tempo modulations correctly appears to be a challenging task for some 

people. Two studies used metronomes as the stimulus for participants to identify tempo 

changes (Kuhn, 1974; Madsen, 1979). Decreases in tempo were identified more quickly 

than tempo increases, and both increases and decreases were correctly perceived more 

often than tempos that did not change. Professional musicians listened to 12 examples of 

metronome beats at various tempos (Kuhn). After beginning at 60, 90, 120, or 150 beats 

per minute, the tempo of the metronome was either modulated or maintained a steady 

pace. Participants listened to the recordings of the beats. When participants determined if 

the tempo had changed, and in which direction, they turned off the sound, then recorded 

their answers. A timer was connected to the on/off switch to record the amount of time 

each participant used in assessing the example.  

 Determining the abilities of music majors and non-majors to discriminate 

modulated tempos was the goal of Madsen’s (1979) study. Similar to Kuhn (1974), 

Madsen’s stimulus was recordings of metronomes with modulating beats. Madsen used 

beginning tempos of 40, 60, 80, 100, 120, 140, 160, 180, and 200 beats per minute and 

modulated at a pace of one beat per minute each second. Participants also were asked to 

estimate the final tempo. Both musicians and nonmusicans were significantly more 

accurate in identifying decreased tempos. Overall, tempo estimations were lower than the 

actual speed, for both musicians and nonmusicans. Accurate tempo perception, especially 

if the tempo is changing, appears to be a difficult skill to master. 
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 Wang (1983) used both gradual and sudden tempo changes in four melodies to 

assess the detection abilities of undergraduate and graduate music students. The 

participants listened to eight variations of each of the four melodies. Students were not 

asked to identify the direction of the tempo change, only the existence or omission of 

one. Increased tempos were more accurately assessed than decreased tempos, and sudden 

changes were easier to perceive than gradual changes. Not surprisingly, larger tempo 

modulations were easier to identify than smaller ones. Responses to excerpts with tempos 

that changed in only one direction were more often correct than responses to excerpts 

with tempos that changed in one direction and then returned to the original tempo. A 

conductor’s awareness of the intricacies of tempo perception may be a helpful aid in 

developing stronger perceptual skills. Like rhythmic, textural, and timbral complexity, 

simpler tempo variations appear to be easier to assess accurately than more complex 

presentations. 

 In a separate study, Wang and Salzberg (1984) investigated the tempo perception 

abilities of string students ranging in age from 7 to 18. These students listened to 

manipulated excerpts of three compositions. Each example was recorded at a normal 

tempo, a slower tempo, and a faster tempo. Some of the excerpts started at one tempo; 

then were modulated up or down. The results indicated a significant relationship between 

modulation perception and age, and between perception and years of musical training. 

Similar to earlier research (Wang, 1983; Kuhn, 1974; Madsen, 1979), decreases in tempo 

were more accurately detected than increases, and slow speeds were identified more 

accurately than fast speeds. The researchers pointed out that tempo perception is a very 

complex issue, and there were many aspects of the issue still to be explored. 
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 The use of a Continuous Response Digital Interface (CRDI) to indicate perception 

of tempo modulation within musical excerpts revealed that participant responses varied 

according to the direction of tempo change (Sheldon & Gregory, 1997). While listening 

to recordings of the same excerpt recorded at several tempos with modulations, music 

and non-music students turned the dial to indicate their perception of the rate and 

duration of change. Interactions existed between education level and tempo change 

(increasing or decreasing). The data were consistent with previous findings (Kuhn, 1974; 

Madsen, 1979; Wang, 1983; Wang & Salzberg, 1984), in that decreases in tempo were 

more accurately perceived than increases in tempo. 

 Madsen, Duke, and Geringer (1984) tested the pitch and tempo discrimination 

skills of students ranging from junior high through graduate school. These students 

listened to recordings of 10 pairs of band music excerpts, in which the same 30-second 

excerpt was presented; usually the second example had a pitch and/or tempo alteration. 

Students were asked to identify if the overall pitch or tempo had changed. Examples with 

pitch increases were identified correctly the same number of times as those with pitch 

decreases. Contrary to previous research (Kuhn, 1974; Madsen, 1979; Wang, 1983; 

Wang & Salzberg, 1984), tempo increases were correctly assessed more often than tempo 

decreases. Similar results appeared in a nearly identical study using orchestral excerpts 

(Geringer & Madsen, 1984). 

 Tempo can be difficult to assess. Articulation and melodic rhythm often cause 

musicians to misperceive tempo changes (Duke, 1987; Geringer, Madsen, MacLeod, & 

Droe, 2006). Correctly identifying tempo changes of a metronome beat was a challenge 

for participants, and tempo decreases were usually more accurately identified than tempo 
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increases (Kuhn, 1974; Madsen, 1979; Sheldon & Gregory, 1997; Wang, 1983; Wang & 

Salzberg, 1984). However, two studies presented data suggesting that tempo increases in 

band and orchestral excerpts were identified correctly more often than decreases. 

Nonetheless, the results of all of these studies support the assertion that accurately 

perceiving a musical stimulus is a complex and challenging task.  

Intonation, Tone Quality 

 Several authors have investigated the relationships between intonation and tone 

quality. It appears to be difficult for university musicians to accurately differentiate 

between errors in intonation and errors in tone quality (Madsen & Geringer, 1976). Prior 

to taking a listening test, Madsen and Geringer assessed participants’ ability to 

distinguish between good and bad unaccompanied trumpet tone quality. All 50 graduate 

and undergraduate students were able to make the distinction correctly. Next, recordings 

of the same trumpeter were played with accompaniment by a Johnson Intonation Trainer 

(E.F. Johnson Company, Waseca, Minnesota). The Trainer can be adjusted to play at 

various frequencies. Some of the examples were played in tune, but others were 

mismatched by as much as 50 cents. The researchers were surprised to find that 

participants did not accurately discriminate between good and bad tone quality when the 

accompaniment was included, even though they all were successful in identifying those 

characteristics in an unaccompanied setting. When intonation was altered, subjects tended 

to respond that tone quality had changed; an indication that the two elements are related, 

and difficult to distinguish accurately.  

 Similar results were found in a study using unaccompanied flute/oboe duets 

which were recorded using various combinations of good and bad intonation and tone 
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quality (Madsen & Geringer, 1981). Results suggested that accurately diagnosing errors 

in tone and intonation can be difficult, because the two elements seem to have an 

influence on the perception of the listener. Both music and non-music majors participated 

in this study, which used several contrived recordings of four duets. Participants 

perceived more flat performance errors than sharp. Both groups faulted the flute with 

poor tone quality more often than the oboe, although music majors made this distinction 

more accurately than non-majors. The authors found that intonation deviations up to 50 

cents were misinterpreted as problems with tone quality.  

 Investigating the perception of intonation and tone quality further, Geringer and 

Madsen (1989) found that alterations in intonation appeared to be easier for participants 

to identify than changes in tone quality. Participants were asked to listen to two 

recordings of the same phrase, one altered, one not, and identify whether the second 

phrase had a change in intonation or tone quality. They indicated whether the excerpt was 

sharper, flatter, or the same and/or brighter, darker, or the same. Music majors were more 

successful than non-majors in identifying changes in pitch. Both groups were more 

accurate when the pitch increased and the tone brightened, or when the pitch decreased 

and the tone darkened. Most mistakes in identification were made when the stimuli were 

changed in opposite directions (decrease/brighter or increase/darker). Error detection 

skills may improve if conductors have an awareness of how timbre can affect intonation 

perception. 

 The interplay of tone quality and intonation was the focus of Wapnick and 

Freeman’s (1980) study, as well. After electronically sampling a professional clarinet 

tone, the authors manipulated the equalization of the tone to create brighter and darker 
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tone qualities. They also adjusted the intonation of some tones by 12 cents in either 

direction. Participants were asked to compare 48 pairs of tones and evaluate whether the 

second tone was sharp, flat, or the same when compared to the first. Consistent with other 

research (Geringer and Madsen, 1989; Madsen & Geringer, 1976; Madsen & Geringer, 

1981), results indicated that darker timbres were perceived as flat, and brighter timbres 

were perceived as sharp. The authors suggested that an awareness of these results was 

especially relevant to teachers who must give feedback to students about intonation 

issues.  

 Directors must be aware of the timbral influences on intonation perception so they 

can avoid misdiagnosing variations in tone quality by confusing them with variations in 

intonation. Because the methods of correcting problems in intonation are different from 

correcting problems in tone quality, it is important to correctly identify the source of a 

perceived error.  

Summary 

 A variety of musical elements have been found to influence error detection skills. 

Students more accurately identified errors in single- vs. multi-timbral excerpts, and 

mistakes in homorhythmic music were found more often than in polyrhythmic examples. 

Authors of the studies reviewed above found that rhythmic errors were identified more 

accurately than pitch errors. Intonation errors were identified correctly more frequently 

than tone quality changes, but tone quality sometimes affected judgments of intonation. 

Activities Affecting Error Detection 

 Researchers have explored the influences of physical activities and procedures on 

perception of errors. Investigators have examined the impact of listening to excerpts 
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multiple times while determining errors, singing while listening for mistakes, and 

conducting while assessing playing accuracy. Each of these areas has been studied in an 

effort to discover methods which may help improve error detection skills.  

Multiple Listenings 

 Listening to musical excerpts multiple times does not appear to improve 

individuals’ error detection accuracy. Sheldon (2004) used music notation software and 

synthesized sounds to create recordings of band music excerpts with errors in 

articulation, dynamics/balance, intonation, pitch, rhythm, and tempo. Participants listened 

to these recordings three times each, marking errors in the musical score during each 

listening. In addition to suggesting that multiple listenings are not beneficial in error 

detection, Sheldon also concluded that mistakes in upper voices were correctly identified 

more often than errors in the lower voices. These findings are similar to those of Hayslett 

(1991) and Huron (1989).  

Singing  

 Singing, while at the same time listening for errors, appeared to have a negative 

effect on the ability of undergraduates to detect pitch and rhythm errors (Byo & Sheldon, 

2000). Following a pretest, participants in the treatment group were instructed to learn to 

sing each part in one-, two-, and three-part musical excerpts. Then, participants were 

asked to sing a designated part while determining the placement of errors in the music. 

Singing had little effect on the identification of pitch and rhythm errors in one-part music, 

but had a significantly detrimental effect in music with more complex texture. The 

authors concluded that singing while listening for errors inhibited the accurate assessment 

of the performance. 



 

25 

 

Conducting 

 Error detection accuracy was negatively affected when participants had to conduct 

to a recording while attempting to identify errors (Forsythe & Woods, 1983). Participants 

listened to recorded instrumental music excerpts and assessed tempo, balance, 

articulation, and intonation as acceptable, unacceptable, or questionable. Students were 

instructed to conduct along with some of the recordings, and to determine the errors 

while conducting. Graduate students’ responses were affected less than undergraduates’, 

but not significantly. Error detection abilities were lower for both groups when they 

added the conducting component to the listening task. 

 Conversely, Doane (1989) found that conducting did not adversely affect error 

detection skills. Doane’s musical materials consisted of band scores adapted for flexible 

instrumentation of 4 to 6 parts. Some of the musical examples were audiotaped and 

others were videotaped. Students were instructed to conduct when using the videotaped 

examples. The results indicated that the physical act of conducting did not have a 

significant impact on the accuracy of errors identified in the examples. In both studies 

(Doane; Forsythe & Woods, 1983), participants were conducting to a recording, not a live 

ensemble. 

 To determine the impact of conducting on error detection skills, Blocher (1986) 

asked one group of participants to conduct to a recording while assessing errors. A 

different group listened to the recordings and documented perceived errors, but did not 

conduct as a part of the process. No significant difference between the error detection 

scores of the conductors and non-conductors were found. However, in reviewing the 

videotaped documentation of the conducting participants, Blocher noticed that some 
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participants did not seem to focus on conducting accurately. The author suggested that it 

is possible that because the students were conducting to a recording in a large group, 

some participants may not have been conducting in an authentic manner. 

Summary 

 Multiple listenings to recordings did not lead to greater accuracy in identification 

of errors. Using singing as a tool to help improve detection skills has proven ineffective. 

Whether conducting may have an affect on individuals’ error detection skills needs to be 

researched further, because the results of previous research have been inconclusive. 

Methods of Developing Error Detection Skills 

 Two broad categories of publications are discussed in this section about teaching 

error detection skills. One category is research studies in which researchers investigated 

the usefulness of programmed instructional materials for teaching error detection skills to 

undergraduate music education majors. Studies about non-programmed teaching methods 

are presented in a second category.  

Programmed Instructional Materials 

 Because error detection skills are integral to successful instrumental music 

teaching, numerous researchers have developed programmed instruction materials to 

assist in building those skills. Programmed instruction is a self-teaching method 

incorporating a textbook or workbook that presents material in an increasingly difficult 

manner. This allows a student to practice and master material at one level, then move on 

to more difficult material, at his or her own pace.  

 Participants in Dolbeer’s (1969) research agreed that programmed instruction in 

error detection, as developed by the author, helped improve musical score reading and 
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error detection skills. In his method, Dolbeer used full band recordings with 1 to 11 

“typical errors” per excerpt. The author determined typical errors by listening to a high 

school band sightread the music used for the excerpts, and then had players perform 

similar mistakes during the process of recording the musical stimulus for the treatment. 

Participants were asked to find errors in recordings while they followed concert-pitch, 

condensed scores. Although Dolbeer included no statistical analysis of the data, results 

seemed to suggest that students’ error detection skills improved as a result of the 

instruction. 

 Recordings of small instrumental ensembles using planned pitch and rhythm 

errors were the stimulus for another programmed set of self-instructional materials 

(Sidnell, 1971). Like Dolbeer (1969), Sidnell listened to the sightreading of several high 

school bands, and then determined which rhythm and pitch errors were most common. 

He selected literature with three to five parts, inserted errors that were found to be typical 

of high school players, and then recorded the examples with university-level musicians 

playing the music accurately, except for the inclusion of planned mistakes. 

Undergraduates listened to a 4-bar phrase, and then identified the measure containing the 

error. Excerpts were printed as concert-pitch, 4-line scores. Shorter portions of the 

excerpt were repeated until the student identified (a) whether the error was in pitch or 

rhythm, (b) the instrument playing the mistake, and finally, (c) the specific deviation 

from the musical score. 

 Costanza (1971) developed 320 printed and recorded examples for students to use 

to practice error detection skills. Undergraduate music education majors listened to the 

recordings, many of which contained purposeful errors, while reading musical scores. 
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They were allowed to listen multiple times, if desired, before marking the errors. Musical 

scores and recordings were of either a brass quartet (2 trumpets, 2 trombones) or a 

clarinet quartet (SSAB). Participants participated in sixteen sessions between pretest and 

posttest. This method of instruction proved beneficial to the students, and the author 

suggested that it may be a useful addition to ear training curricula. As with Sidnell’s 

(1971) procedures, the treatment had a positive effect on the students’ ability to discern 

inaccurate playing; however, both researchers employed the use of concert-pitch, 

condensed, or four-line scores, not typical of full band literature. 

 One of the earliest programmed instruction sets to use transposed scores was 

prepared by Collings (1973). The materials used five- and six-line scores of brass quintets 

and sextets from several style periods. Only errors in pitch and rhythm were used. 

Participants’ error detection abilities improved after completing the program, but seemed 

to have greater difficulty as the number of errors per excerpt increased.  

 Labeled as “instruction to develop score reading skills,” Boyer’s (1974) 

programmed materials ranged from one to eight parts per excerpt, in concert pitch. Each 

excerpt contained one error in pitch, rhythm, or articulation. Both the control and 

experimental groups took pre- and post-tests, which required them to identify the errors 

in several excerpts. The experimental group improved a significant amount between the 

pre- and post-tests. 

 As part of his research on the effectiveness of various musical score study 

methods, Grunow (1980) created materials to develop visual-aural discrimination (error 

detection). He selected musical excerpts that represented a variety of historical styles in 

both wind and string ensembles. Excerpts had musical scores with two to five lines and a 
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variety of difficulty levels. Errors in tempo, balance, articulation, tone quality, intonation, 

rhythm, note, phrasing, ornamentation, dynamics, and ensemble were included in the 

excerpts. He found that using the training program was effective in developing 

undergraduate and graduate conductors’ visual-aural discrimination skills. 

 Using full-band literature in programmed error detection instruction was 

important to Ramsey’s (1978, 1979) research. His approach to creating the materials was 

similar to Sidnell’s (1971); however, he used full band recordings and full, transposed 

scores. Ramsey investigated whether the amount of material covered in the programmed 

instruction had an influence on the amount of improvement in error detection skills, by 

having four treatments groups that completed programmed instructional materials of 

differing lengths. Results indicated that the more practice the students had with the 

program, the more their error detection skills improved. 

 Deal (1983, 1985) Built on Ramsey’s (1979) research, by developing the 

Computer-Assisted Program in Error Detection (CA-PED) for the Apple II+ 

microcomputer. Although students’ error detection skills improved through used of the 

CA-PED, there was no significant difference between the error detection scores of 

students using the traditional, paper and pencil format, and the students using the 

computer assisted method. His self-reported improvements on Ramsey’s method included 

requiring students to complete each example correctly before moving to the next one, 

allowing students multiple attempts to find the error, reducing the cost of reproducing 

written materials, eliminating the time and inconvenience of rewinding a cassette tape, 

and removing the variations in tone, articulation, and intonation that occur when 

recording a live ensemble, by using computer-generated sounds. Musical scores appeared 
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on the computer screen in a two-staff format. A list of errors and their difficulty 

coefficients, as determined by students’ ability to identify each error, was listed in an 

appendix (Deal, 1983). 

 A computer-assisted Error Detection Practice System (EDPS) was created by 

Jones (1990). The most important difference between his software and Deal’s (1983, 

1985) was the incorporation of recordings of a live ensemble—no computer generated 

sounds were used. Additionally, Jones used full, transposed scores and condensed, 

concert-pitch scores, both of which are typical of band music. The computer was 

programmed to manage data on the number of attempts students made in identifying each 

error and the number of seconds required to make an error identification. Use of the 

EDPS proved effective in developing error detection skills. Participants’ articulation and 

ensemble error detection skills improved more for other musical factors between pre- and 

post-test. 

 DeCarbo (1982) designed two related methods of teaching error detection skills. 

One method incorporated conducting experiences. The other followed the more 

traditional format using recordings as the stimulus. Two-, three-, or four-part scores were 

arranged by the researcher. In the conducting format, each excerpt was conducted by the 

student and performed by brass players (2 trumpets, horn, and trombone). The musical 

scores were prepared in concert key, so the conductor was not required to transpose. 

Errors in dynamics, ensemble precision, intonation, note accuracy, rhythm accuracy, and 

style were used in the manipulated materials. The second instructional method used the 

same music and scores, but used recordings and did not require students to conduct. 

Participants were randomly assigned to one of the two methods. After a semester of 
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instruction, the students were given two error detection tests. The first was a written test 

in which students were asked to indicate in which measure the error occurred, as well as 

the part, type of error, and specific error. The second test used equivalent musical 

excerpts played by live musicians. The students conducted the musicians as the music, in 

which errors had been inserted, was performed. When an error was detected, the student-

conductor responded verbally to the same prompts as in the written test. There was no 

significant difference between the treatment groups on the written test, but the conducting 

group scored significantly higher on the portion of the test that required students to 

identify errors while conducting.   It was not surprising that students benefited from the 

programmed error detection material. Although the students who had learned through 

conducting scored as well on the written test as those who had learned using the written 

format, learning error detection skills through programmed instruction did not appear to 

transfer to the conducting situation. Performing error detection while conducting seems to 

require a specific set of skills that must be taught. The unique aspect of this study was the 

incorporation of conducting, which created a more realistic setting, than using recordings. 

However, condensed, concert pitch scores were used and only four players were in the 

ensemble, rather than transposed scores and a full ensemble. 

 The MLR Instrumental Score Reading Program (Froseth & Grunow, 1979) is a 

commercially-available programmed method of developing error detection skills, which 

uses a sequenced set of excerpts. The excerpts are formatted as two- to five-line, concert-

pitch scores. Students listened to recordings and identified errors in tempo, balance, 

articulation, tone quality, intonation, rhythm, note, phrasing, ornamentation, dynamics, 

and ensemble. Behmer (1985) developed the Visual-Aural Discrimination Skills (VADS) 
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Test to determine the amount of improvement in undergraduate music students’ error 

detection skills after using the MLR (1979). He found that completing the MLR increased 

students’ scores on the VADS.  

 Doane (1989) compared the MLR Program to his own curriculum for error 

detection. He arranged band literature excerpts, ranging from eight to thirty-seven 

measures, using four to six parts. Pitch, rhythm, articulation, dynamic, and ensemble 

precision errors were created for insertion into the parts. Part of the method used audio 

recordings and part used video recordings. When participants used the videotape 

component of the method, they were instructed to conduct while listening for errors. 

Ultimately, both treatment groups (MLR and Doane) improved significantly in their 

ability to detect errors. No significant differences in error detection skills existed between 

the non-conducting and conducting samples. It should be noted that the students were 

conducting while watching a videotape, not conducting a live ensemble. 

 Instruction designed to develop the error detection skills of choral music 

education majors has been a topic of research, as well. Increasing rhythmic error 

detection skills was the goal of Shaw’s (1971) study, which included programmed 

instruction. Michels (1972) and Malone (1985) focused on improving pitch-error 

detection through their own supplemental instructional methods. All three methods were 

found to be successful in increasing the error detection abilities of choral conductors.  

Non-programmed Instructional Materials  

 Videotaped recordings of school orchestras were used in the curriculum 

developed by Stuart (1977, 1979). Stuart used videotapes, slides, written material, and 

class discussion to enhance the skills of undergraduates. The treatment group spent 20-25 
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minutes per class developing error detection skills, while the rest of the period was used 

for conducting an ensemble. The control group participated in a more typical, 

conducting-playing instruction format. The posttest revealed that both groups improved 

in error detection and conducting skills, but the treatment group improved significantly 

more. Stuart (1977), like DeCarbo (1982) suggested it was effective to use the dual 

conducting and error detection approach to prepare students to become music educators. 

 Using band music as the source material, Sheldon (1998) devised a sightsinging 

and ear training class for undergraduate conducting students. The program was 

incorporated into the instrumental methods coursework for undergraduate instrumental 

music education majors. Following the 11-week treatment, which included a total of 50 

minutes of sight-singing/aural training skills, participants in the experimental group were 

better able than those in the control group to detect errors in recorded examples.  

 Delzell (1989) designed a study to train fifth-grade beginning band students using 

her Exercises in Musical Discrimination (EMD) program. Using tape-recorded examples 

with correct and purposefully incorrect excerpts, the researcher taught students to identify 

mistakes in the recordings. Three excerpts of the same material were played for the 

student; the first and last were accurate and matched. The students were asked to identify 

if the second excerpt was the same as the first and last examples or if it was different. 

Results indicated that the fifth-graders could increase their error detection abilities 

through the EMD.  

Musical Score Study 

 Determining the impact of various methods of musical score study on error 

detection accuracy was the goal of a study by Hopkins (1991). Using a Latin square 
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design, 16 participants learned each of four motets using four different methods of score 

study. The researcher found that when participants used a recording for 50 minutes, while 

studying the musical score they achieved significantly higher error detection accuracy 

than did students who studied with the piano for the same length of time. The other 

methods of musical score preparation investigated in this study involved (a) singing the 

individual parts without piano, and (b) score study without piano, recordings, or singing. 

Participants’ exhibited better error detection accuracy when using these methods than 

when studying with a piano, but the difference was not statistically significant. 

 Musical score study with the aid of an accurate recording proved to be the most 

effective method of student preparation when compared to three other methods:  score 

study with score alone, score study with keyboard, and no score study (Crowe, 1994, 

1996). Crowe created condensed scores for the musical examples Ramsey (1979) used in 

his study. Using a Latin square design, the researcher had beginning conducting students 

prepare musical scores using each of four methods. Participants using the keyboard as 

part of the musical score study spent the greatest amount of time in preparation, but did 

not score significantly differently from students using the other methods. Similarly, 

Stwolinski, Faulconer, & Schwarzkopf (1988) found that error detection in piano music 

was more accurate when participants first listened to accurate recorded examples of piano 

works. The listening method appeared to be a more effective preparation for error 

detection than sightreading the examples at the keyboard. 

 The results found by Van Oyen & Nierman (1998) differed from those of the 

Crowe (1994, 1996) study. When comparing score study with score only to score study 

with recording, the authors found no significant differences in error detection accuracy. 
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The contradictory results may be the product of the short score study time allowed in the 

Van Oyen & Nierman study. In the posttest, students were limited to two minutes of 

score study time. Those in the recording group heard the recording three times during the 

two minute time limit. Although convenient for data collection, these methods of musical 

score study are somewhat unrealistic, and the authors suggested that further study should 

be conducted under more realistic conditions. 

Summary 

 Studies have revealed copious amounts of information regarding methods of 

improving error detection skills. Programmed instructional guides provide 

undergraduates with the materials to develop their error detection accuracy outside of 

regular classroom time. Innovative researchers/educators have created non-programmed 

materials that have proven helpful, as well. Musical score study research indicates that 

any type of score study is beneficial and suggests that an accurate recording is a helpful 

aid in the process. 

Chapter Summary 

 Instrumental ensemble directors need to be able to detect errors made by their 

performers to successfully navigate the rehearsal process. The existing research on error 

detection is abundant. These investigations have broadened the knowledge of predictor 

variables for error detection skills, musical and kinesthetic factors affecting error 

detection ability, and methods of teaching error detection skills. Results of the published 

literature lead me to conclude that students would be more successful when assessing 

errors when a single section was playing than when listening for errors in the full 

ensemble texture. Researchers have examined the impact of conducting on students’ error 
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detection accuracy with varying results. Some of these studies used computer generated 

tones, recordings, or chamber ensembles as the musical stimulus. To add to the body of 

research, the current study attempted to ascertain the impact of conducting in a rehearsal 

setting with a live, full ensemble on undergraduate students’ error detection responses.   
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CHAPTER THREE 

METHODOLOGY 

 This study was designed to investigate aspects of the error detection skills of 

undergraduate instrumental music education majors.  Previous research in this field is 

abundant and explored many facets of error detection. The current research was intended 

to expand that knowledge base by investigating error detection skills in a setting similar 

to that in which undergraduates will soon be using those skills: while teaching their own 

band. 

 The purpose of this study was to compare the effects of listening condition, error 

type, and ensemble texture on the error detection abilities of undergraduate instrumental 

music education majors. The research questions were: 

1.  Does accuracy in the identification of note and rhythm errors differ when 

undergraduate instrumental music education majors conduct a live ensemble 

versus respond recordings? 

2.  Does accuracy in the identification of errors differ when undergraduate 

instrumental music education majors encounter errors of note versus errors of 

rhythm? 

 3.  Does accuracy in the identification of note and rhythm errors differ when 

undergraduate instrumental music education majors respond to music of a 

single section texture versus music of a full ensemble texture? 

Participants 

 A primary goal of this research was to determine the effect of listening condition 

on the error detection skills of undergraduate instrumental music education majors. 
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Because the students’ error detection skills were going to be evaluated while conducting, 

it was necessary to select participants with some conducting experience. Therefore, 

undergraduates who had completed a basic conducting course and were enrolled in, or 

had completed, a more advanced conducting course were selected to be participants. 

 Students from the University of Missouri (MU) and Central Methodist University 

(CMU) were selected because of the proximity of the institutions to one another. Also, 

because a portion of the treatment involved conducting a live ensemble, MU and CMU 

were chosen because the Directors of Bands at both universities were willing to give 

rehearsal time for the conducting portion of the experiment. The participants were 

selected because of their major, coursework, and willingness to participate in the study. 

 With the assistance of the instructors of the advanced conducting courses, I 

identified all suitable candidates. Students who had already completed these courses were 

contacted via e-mail. I met with these students at their convenience to discuss the purpose 

of the experiment and the tasks the participants would be asked to undertake. A letter 

explaining the voluntary nature of their participation was distributed to all possible 

participants.  

 The University of Missouri is a large, public, liberal arts institution located in 

Columbia, Missouri. Twelve students were identified as suitable for participation in the 

research. Of these, 10 agreed to be involved in the research.  The two students who 

declined to participate were enrolled in a course that presented a scheduling conflict with 

the meeting time of the band that was being used for the conducting component of this 

study. 
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 All of the participants from MU (n = 10) had completed a course in basic 

conducting. Of those students, six were enrolled in the second semester of a rehearsal 

techniques course sequence, described in the course catalog as emphasizing development 

of “musical and interpersonal skills requisite for successful rehearsal leadership, 

emphasizing strategies effective for rehearsal of wind and percussion ensembles.” The 

other four students had completed the two-semester course sequence. 

 Nine students from CMU, a small, private liberal arts university located in 

Fayette, Missouri, were eligible to participate.  Eight volunteered to be involved in the 

treatment.  The student who chose not to participate did not disclose reasons for the 

decision. 

 The participants from CMU (n=8) had completed a course in basic conducting. 

Five participants were enrolled in an advanced conducting course described in the course 

catalog as “a study of conducting opportunities unique to instrumental ensembles; 

historical style and performance practice; band and orchestral organization, rehearsal 

procedures, and programming; major works analysis; and coordination of choral and 

instrumental performing forces.”  Three participants had completed this course the 

previous year.  

 On a student information sheet (Appendix B), each participant reported his or her 

age, conducting experience, major instrument, secondary instrument, and previous 

knowledge of any of the musical excerpts. The average age was 21.44 years. Seven of the 

participants reported a woodwind primary instrument, while 10 reported brass, and 1 

reported percussion. Fourteen of the 18 participants indicated their ability to play a 

secondary instrument at a high school level. Of these, six played piano, five played a 
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woodwind instrument, three played a brass instrument, one played percussion, and one 

played electric bass. One student reported voice as a secondary performance area, as well.  

Independent Variables 

 Three independent variables were the focus of this study.  Of primary interest was 

the condition under which the participants listened to the purposefully incorrect musical 

excerpts, either listening to a recording or while conducting an ensemble. 

Simultaneously, the accuracy of error detection with respect to error type, rhythm or note, 

was investigated. Also of interest was the participant’s ability to detect errors in music 

with different textures, either full ensemble or single section. Participants served as their 

own controls by participating in both the recording and conducting conditions. 

Listening Condition 

 The primary goal of this research was to determine the effect of listening 

condition on the error detection skills of undergraduate instrumental music education 

majors. Therefore, it was necessary to create two distinct conditions for listening to music 

with purposeful mistakes:  listening while conducting and listening to a recording.   

 In the conducting condition, participants conducted six musical excerpts played 

by a live band from their university.  The ensembles played the excerpts with planned 

mistakes which were notated in the individual parts, but not in the musical scores used by 

the conductors.  The participants could conduct and listen to each excerpt three times.  

When an error was perceived, the student conductor marked the error on the musical 

score. 

 In the recording condition, all participants listened to a recording of the MU 

Symphonic Wind Ensemble playing six purposefully incorrect excerpts.  Each excerpt 
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recording was played three times for the participants.  Similar to the conducting 

condition, participants marked any perceived errors on the musical score provided. 

Error Type 

 The existing literature suggested that rhythm errors were detected more accurately 

than note errors (Byo, 1993, 1997).  However, both of these studies used recorded music 

as the stimulus.  To add to the body of research, this study focused on rhythm and note 

errors in both recorded and live settings.  Previously, researchers have investigated 

musicians’ ability to detect errors in tempo, tone quality, ornamentation, balance, 

articulation, dynamics, intonation, phrasing, ensemble precision, and style (Blocher, 

1986; Boyer, 1974; DeCarbo, 1984; Doane, 1989; Gonzo, 1970; Grunow, 1980; Ramsey, 

1978) using recordings, or live instrumental trios or quartets. Unlike the previously 

published research, this study used a large, live ensemble, so controlling errors of 

multiple types seemed improbable.  Rhythm and note errors were rehearsed with both the 

CMU Band and the MU Symphonic Wind Ensemble at a rehearsal prior to the beginning 

of the experimental procedures so that the players would perform the errors consistently. 

Texture 

 The impact of texture on error detection skills has been of great interest to 

scholars.  Consistently, researchers have determined that errors are detected more 

accurately in music with simple texture than in music of a more complex setting (Byo, 

1997; Crowe, 1996; Huron, 1989; Mount, 1982; Sheldon, 1998). As a band director, I 

often used the rehearsal technique of listening to one instrument section play alone so that 

I could more easily diagnose errors in the simpler texture.  Based on my personal 

experience and the existing literature, I decided to test the effect of texture on error 
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detection accuracy.  For the current research, this was done by including excerpts in 

which the full band played and excerpts in which only one section played.  

Dependent Variables 

 The dependent variables in the current research included numerical scores for 

error detection and for participants’ identification of nonexistent errors.  The error 

detection score reflected the accuracy of each participant to identify note and rhythm 

errors in both full ensemble and single section textures in the recording and conducting 

conditions.  The nonexistent error score was a tally of errors perceived by participants 

that were not played by the performers. An item analysis of the planned mistakes was 

completed following the treatments. 

Error Detection Score 

 The error detection score was calculated by awarding points for accurate 

diagnosis of mistakes performed. In an actual rehearsal setting, accurate assessment of 

mistakes leads to the most efficient rehearsals. However, conductors who can hear errors, 

but can not define them precisely, may be still able to rehearse effectively. Therefore, a 

scoring guide allowing for varying levels of error detection specificity was created. Table 

1 represents the scoring guide used by the judges. 
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Table 1 
Error Detection Scoring Guide 
 
5 points  

 
error circled in correct part and mistake written correctly in score 

 
4 points  

 
error circled in correct part and identified correctly as R (rhythm) or N 
(note) 
 
error circled in correct part within 2 beats of actual error; or,   
 
error circled and identified correctly as R or N in wrong part on correct 
beat; or, 
 
error circled in several parts that are playing the same material on the 
correct beat and identified correctly as R or N; or, 

 
3 points 

 
error circled in correct part but incorrectly identified as R or  N 

 
2 points  

 
error circled in one or several parts that are playing the same material 
within two beats of actual error 

 
1 point  

 
many parts circled in correct measure 

  

 Following computation of the error detection total score, subscores were 

calculated for both types of errors within both listening conditions and textures. Thus, 

each participant had an overall error detection score, a recording-note score, a 

conducting-note score, a recording-rhythm score, a conducting-rhythm score, a full 

ensemble-note score, a single section-note score, a full ensemble-rhythm score, and a 

single section-rhythm score. Because the number of errors in each category was not 

equal, all totals were converted to percentages for statistical analysis. 

Nonexistent Error Score 

 In his research, Byo (1993) found that students perceived errors that did not exist.  

This suggested a need to determine the perception of nonexistent errors in the current 

study. The nonexistent error score was determined by counting any errors marked in the 
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score by the student conductor that were not played by the musicians.  Subscores by error 

type (rhythm/note) were created, as well. 

Item Analysis 

 In creating the test error items, I developed mistakes of varying difficulty.  This 

seemed prudent because participants would enter the treatment with differing skill levels.  

Errors that could be perceived by conductors with weaker error detection abilities were 

included, as were errors that would challenge the students with stronger error detection 

skills. I based these assumptions of difficulty level on my personal experience.  To verify 

that the items covered a range of difficulty levels, each planned error was evaluated ex 

post facto for index of difficulty. Item difficulty was determined by calculating the 

percentage of correct responses for each planned error. A response was considered 

correct if it was assessed as either four or five points in the initial grading.  This level was 

selected because it represented accurate identification of an error.  Responses earning 

three or fewer points indicated diagnoses that were near to the correct answer, but not 

completely accurate.  

Preparation Logs 

 A preparation log was given to each participant to track the amount of time spent 

in score study and to document the methods of score study used. A copy of the 

preparation log form is provided in Appendix B. The participants were instructed to 

prepare as they thought appropriate.  Because teachers prepare in different ways and use 

different amounts of time before rehearsing with their bands, it seemed reasonable and 

realistic to allow for this variation with this treatment. 
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Student Reflections 

 Following completion of the treatments, an e-mail was sent to each participant 

asking them to reflect on the study.  In particular, the students were asked to comment on 

whether they found one of the listening conditions to be more difficult than the other, if 

they felt nervous, or if there were any particular preparation strategies that they felt were 

helpful. The participants’ responses were helpful in the interpretation of the data, and 

while not analyzed as data points, are discussed further in chapter five. 

Materials 

 The goal of the treatment for the current research was to determine the error 

detection skills of undergraduate instrumental music education majors.  Three aspects of 

these skills were studied, 1) the effect of listening condition (recording vs. conducting) on 

error detection skills, 2) the effect of error type (rhythm vs. note) on error detection skills, 

and, 3) the effect of texture (single section vs. full ensemble) on error detection skills. 

The participants served as their own controls, therefore, it was necessary to create two 

equivalent sets of musical excerpts; one for each listening condition. To evaluate the 

effect of error type on error detection ability, music with opportune places for inserting 

the targeted types of errors was selected.  Investigating the effect of texture on error 

detection skills necessitated selecting excerpts in which both the full ensemble and single 

sections played. 

Music Selection 

 Only compositions with full, transposed musical scores were used, because these 

are most likely the type of musical scores the participants will encounter when they begin 

teaching band. Many error detection studies have used musical scores that were either 
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condensed, concert pitch, or with minimal parts, with the goal of simplifying the musical 

scores and eliminating transposition skills as a variable when studying error detection 

abilities (Boyer, 1974; Costanza, 1971; DeCarbo, 1982; Dolbeer, 1969; Grunow, 1980; 

Sidnell, 1971). However, it was a goal of this research to create as authentic a conducting 

situation as possible. Because most music is published with transposed scores, only 

scores of that type were used for this research. 

 Music of a grade three, or medium, difficulty level was selected for three reasons; 

1) to limit the need for advanced conducting skills, 2) to minimize participant anxiety, 

and 3) to minimize the amount of rehearsal time necessary for ensemble preparation. 

Because the goal of this study was to assess the error detection skills of undergraduate 

instrumental music education majors, limiting the influence of variables such as 

participant conducting skill and nervousness was necessary.  While it is difficult to 

remove the effects of conducting skill and nervousness completely, selecting music that 

did not require advanced conducting technique seemed necessary. The treatments for the 

research were done during the regular rehearsal times of each university’s ensemble. 

Therefore, it was necessary to select music that could be mastered by the players with 

minimal rehearsal time. 

Excerpt Selection 

 Balancing the need for using minimal class time and the need to collect enough 

data for analysis, I decided to use six excerpts in each set. The excerpts were four to eight 

measures in length.  I estimated that conducting each excerpt three times, with time for 

each participant to mark perceived errors, would take approximately eight minutes per 

participant, which was a time frame both ensemble directors were willing to allow. One, 
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two, or three errors were placed in each excerpt, with no more than one error per 

measure. Because participants were limited to listening to the excerpts three times, 

detection of simultaneous errors seemed unnecessarily difficult and beyond the scope of 

this study. 

 I began initial excerpt selection for this research by consulting the Teaching 

Music through Performance series (Miles, 1996-2008). The list of possible compositions 

was limited to music owned by MU or CMU. I further limited music selections to 

literature with which I was familiar, because I had rehearsed and conducted it. Because of 

my experience with the selected music, I was aware of errors that would typically occur 

in the early stages of the ensemble participants’ learning/rehearsing process. 

 Minimizing the conducting requirements of the music was a primary concern in 

excerpt selection. Excerpts requiring only perfunctory conducting skills were chosen. 

Passages were in simple meter, did not change tempo, and began on the first beat of the 

measure. Participants were not assessed on their ability to cue entrances, conduct 

appropriate style, or perform other conducting skills. These qualifications were imposed 

so that the conducting ability of the participants could be controlled as a factor in the 

study, and to minimize nervousness that may arise if undergraduates attempted advanced 

conducting skills that may be unfamiliar to the novice conductor. 

 Excerpts were selected that could be played by the ensembles with minimal 

rehearsal, and with few or no unintentional mistakes. Predetermined note and rhythm 

errors were inserted into the instrumentalists’ parts, but not the conductors’ musical 

scores. The purposeful mistakes were marked with a star so performers knew they were 
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playing the mistake, and would not be tempted to correct the error based on their own 

musical knowledge or aural skills.  

Incorporating Two Texture Types 

 Because investigating the impact of texture on error detection skills was also a 

goal of this study, I decided that half of the excerpts should be for full band and half for a 

single section alone.  When selecting the single section excerpts, I decided to choose an 

instrumental part that carried melodic material with a clear sense of tonality. Also, one 

excerpt in each set was played by an instrument from the ensemble’s high range, one 

excerpt was selected for an instrument in the middle range, and one from the low range of 

the band. 

 Three of the excerpts in each set included the full ensemble playing, and the other 

three used only a single section texture. They were organized in an alternating pattern:  

full ensemble, section only, etc.  This pattern was selected because I anticipated that 

determining errors in the full ensemble sections would be more difficult, so interspersing 

them with the single section settings might alleviate anxiety that may have developed 

from assessing several difficult excerpts successively. 

Error Selection 

 I determined errors based on both the research of Ramsey (1978), who surveyed 

band directors to find the errors most typical of middle and high school band students, 

and my personal experience with the music and as a school band director. Representative 

errors were selected to increase the generalizability of the research findings. The error 

types for the current research are summarized in Table 2. Excerpts, with errors indicated, 
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may be found in Appendix D. Errors are identified with a set number and an error 

number. Numbers are consecutive by set. 

Table 2 
Error Types and Excerpt Placement 

 
Note Errors 

 
Error  

(set-error number) 

 
Rhythm Errors 

 
Error  

(set-error number) 

 
Failure to carry an 
accidental through a 
measure 

 
1-2 

 
Miscounting rests or 
syncopation (avoiding 
playing on the upbeat) 

 
1-1, 1-11,  

2-1, 2-3, 2-12 
 

 
Play one accidental more 
than indicated in the key 
signature (i.e., play E-flat in 
the key of F major) 

 
1-4, 1-9,  
2-2, 2-6 

 
Not holding tied or  
dotted notes full value 

 
1-3, 1-8,  
1-10, 2-8 

 
Play one accidental fewer 
than indicated in the key 
signature (i.e., play A-
natural in the key of E-flat 
major) 

 
1-5, 1-6, 1-
12, 2-4, 2-5, 
2-10, 2-13 

 
Continuing to play a 
repeated rhythmic pattern 
that had changed 
 

 
1-7, 2-7 

 

  
Augmenting rhythms in 
cut time 

 
1-13, 2-11 

 
  

Misplaying a rhythm to 
match what another 
section is playing 

 
2-9 

  

 I decided to have everyone playing a particular part make the predetermined 

mistake, even though it is not typical of high school bands that every person in a section 

would make the same mistake at the same time.  This decision was made to maintain as 

much control as possible over the consistent execution and audibility of mistakes.  

 The dissonance that is created by a wrong note being played against the correct 

note can be a strong indicator that a pitch mistake is being made, especially when the 

dissonance is a half-step, so errors were planted in parts where other sections were 
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playing the same musical part in unison or octaves. For example, one or the note errors 

that was inserted into an excerpt required the tubist to fail to observe the G-flat in the key 

signature. The bassoonist was playing in unison with the tubas, but successfully observed 

the G-flat, so the dissonance was still audible.  

 The first excerpt in both sets was taken from Toccata for Band (Erickson, 1957). 

Error 1-1 was a rhythm error performed by the first cornets.  Rather than playing the 

rhythm as written, these players miscounted an eighth rest, and played their rhythm on 

the beat, instead of on the upbeat. The error was assigned to the first cornets so that the 

mistake would be audible above the dense instrumentation of the music. Similarly, error 

2-1, also a rhythm error, was played by the first trombone who failed to play on the 

upbeat in the accompanying rhythmic figure. This rhythmic figure was not written for 

any instruments in the high register, so the mistake was assigned to the first trombone 

because the first trombonists in both bands were capable of projecting the sound so that 

the mistake could be heard. 

 Also appearing in excerpt 1was a note error (1-2) played by the flutes.  In this 

instance, the players failed to carry the accidental through the measure, a common 

mistake for young musicians.  This creates dissonance with the oboe, first clarinet, and 

first cornet parts whose players successfully play the accidental in its second appearance. 

In error 2-2, the corresponding note error is also in the flute part.  The musicians played a 

B-flat, which is not indicated in the key signature, rather than the B-natural that is 

printed.  In band literature of this grade level, playing B-flat is far more common than 

playing B-natural. 



 

51 

 

 In both sets, the second excerpt was for a single instrument texture.  In Set 1, the 

tubas played a phrase from In the Forest of the King (LaPlante, 2005).  This accented 

excerpt required the tubist to fail to hold a tied note full value (error 1-3). In Set 2, the 

baritone saxophone misplayed a syncopated figure in another energetic excerpt (error 2-

3). Both of these types of errors are included in Ramsey’s (1979) list of typical mistakes.  

 Within these excerpts were note mistakes as well.  In set 1, the tubist added a flat 

to the key signature which does not exist (error 1-4). The baritone saxophonist omitted 

the sharp in the key signature in the Set 2 excerpt (error 2-4). These instruments were 

selected for comparable Set 1 and Set 2 items, because they play in the same register, and 

the style and melodic rhythm was similar in each excerpt. 

 On a Hymnsong of Philip Bliss (Holsinger, 1989) was the source music for the 

third excerpts in each set.  Both sets contained only one error, a note error, in a low voice.  

Error 1-5, performed by the tuba, prevailed upon the player to ignore the last flat in the 

key signature, a concert G-flat. The corresponding error in Set 2 was error 2-5.  This 

mistake, created by the baritone saxophone also involved missing a concert G-flat (or 

transposed E-flat), again the last flat in the key signature.   

 The fourth excerpts were drawn from James Barnes’ Yorkshire Ballad (1985). For 

both excerpt sets, the euphonium section provided the single texture musical stimulus. 

The players inserted one note and one rhythm mistake into each melody. Both note 

mistakes, errors 1-6 and 2-6, were failures to execute the key signature correctly.  In the 

former, the last accidental was omitted, and in the latter, an extra accidental was added.  

The rhythm mistakes, errors 1-7 and 2-7, were both created by missing a change in a 

rhythmic pattern that repeated. In my experience as a band director, I found that 
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inexperienced players often continued to play patterns that had changed, and the 

repetition in this excerpt provided an ideal place to insert this type of mistake. 

 Excerpt 5 was for the full band texture. Portions of Flourish for Wind Band 

(Vaughan Williams, 1973) were the source of the musical materials. Error 1-8 and error 

2-8 were both failures to hold long notes full value. These errors were inserted into 

middle range instruments, alto saxophone and horn, respectively. As mentioned earlier, it 

is common for young players to play long or tied notes for fewer than the appropriate 

number of counts. Error 1-10 was the same type of error, but placed in a higher 

instrument, the flute. In set 2, the final rhythmic error, number 2-11, required the first 

cornets to play a rhythm incorrectly.  The players imitated the rhythm played by the horns 

and alto saxophones, which was similar to, but not the same as, the rhythm printed in 

their part. 

 There also were note errors in the Vaughan Williams’ (1973) excerpt which 

required the players to misplay the key signature.  In error 1-9, the trumpets played a 

written B-flat instead of a B-natural.  The alto saxophones omitted an accidental from the 

key signature in error 2-10, playing a C-natural rather than observing the C-sharp. 

 The final excerpts in each set were taken from John Paynter’s arrangement of 

Karl King’s Hosts of Freedom (1984).  These excerpts provide single section textures for 

the treatment.  Both sets call for performers to misplay of an offbeat in a rhythm (errors 

1-11 and 2-12), ignore the last flat in the key signature (errors 1-12 and 2-13), and hold a 

note too long in cut time (errors 1-13 and 2-11). In Set 1 the flutes provided the musical 

stimulus, and in Set 2 the clarinets played. The augmentation of cut time rhythms was the 
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only mistake unique to excerpt six. This particular error was created because of my 

personal experience with young players who tend to miscount cut time rhythms. 

Pilot Study 

 To be sure that the planned errors were audible and of reasonable difficulty, ten of 

the excerpts, with the errors included, were recorded by a local high school band. The 

recordings, and all subsequent recordings in this research, were made with a Superscope 

PSC340 CD Recording Device with an Audio-Technica AT822 microphone. Three 

instrumental music student teachers from MU, who were not participating in the study, 

listened to the recordings to determine if the inserted errors were audible and of 

appropriate difficulty. After assessing their responses, one error was modified, but all 

others were deemed appropriate. Error 1-2 was changed from the first clarinets to the 

flutes because both of the live ensembles had more flutes than first clarinets, making the 

error easier to hear. 

 While the excerpts were repeated for the participants in the pilot study, I observed 

the amount of time they needed to think about what had just been played for them, and to 

write in the score.  Twenty seconds appeared to be a reasonable amount of time for the 

participants to complete the tasks, and still keep the total time necessary for completing 

the treatment to a minimum. 

 After the pilot participants completed the exercise, they offered suggestions about 

the treatment. They were asked to reflect on whether or not there should be excerpts with 

no mistakes. After lengthy discussion, they suggested that knowing that the excerpt could 

be performed accurately seemed like a “trick question,” and might add to the nervousness 

of the student conductors. In an effort to remove nervousness as much as possible as a 



 

54 

 

factor in the study, I decided that there would be no excerpts that were free of error. The 

pilot participants also suggested that participants in the final study be allowed to conduct 

and listen to recordings of the excerpts three times. This was also to help diminish the 

effects that nervousness might have on the participants.  

Design and Procedures 

 The participants in this experiment served as their own controls.  Therefore, each 

participant had to be assigned an excerpt set for each condition.  Half of the student-

conductors listened to recordings of Set 1 and conducted Set 2, while the other half did 

the opposite.  Scheduling the participants’ recording and conducting experiences began 

with asking participants if they had any schedule conflicts with the ensemble rehearsal 

times. Two of the participants had conflicts and could only participate on specific days. 

All other students were assigned randomly to participation dates. After the conducting 

condition schedule was completed, the listening schedule was created. In an attempt to 

control for a learning effect between conditions, half of the participants listened to the 

recording first, and the other half conducted the ensemble first. The listening schedule 

was created to accomplish this planned order of conditions. The excerpt sets were 

assigned by date of participation so that the band only performed one excerpt set per day. 

It seemed likely that the ensembles would play more accurately and consistently by 

focusing on one excerpt set at a time. 

Error Detection Conditions 

 Participants were provided with recordings of the musical selections along with 

musical score excerpts, one to two weeks before their scheduled rehearsal so they could 

prepare if they so chose. These recordings were from the CD sets that accompany the 
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Teaching Music through Performance series (Miles, 1996-2008). Full musical scores 

were available in the band library or music office of each institution if participants were 

interested in studying them. 

 Conducting condition. Participants conducted a live ensemble in one set of six 

excerpts. Each excerpt could be conducted up to three times at the participant’s 

discretion. Immediately following any of the three performances of an excerpt, the 

conductor circled the error and designated it with an ‘N’ or an ‘R’ to signify whether they 

perceived a note or rhythm error, respectively. Participants were instructed to write the 

note or rhythm errors in the musical score if they were able to do so. For example, if the 

participant recognized that the tuba was playing a G-natural instead of the written G-flat, 

he or she would write ‘G-natural’ or draw the appropriate symbol next to that note in the 

musical score.  

 The ensemble playing the musical excerpts was asked to smile and be friendly 

toward the conductor to help each participant feel at ease during the treatment.  The 

players were also reminded to be certain that their body language did not give any clues 

as to the source of the mistakes. 

 Before participants entered the rehearsal room an introductory script was read to 

them. The script follows:  

 You are going to conduct the excerpts in Set [1 or 2]. You may 
conduct each excerpt up to three times. Please mark the errors before 
moving on to the next excerpt.  There will be one, two, or three errors in 
each excerpt. 
 When marking the perceived errors in the musical score, be as 
specific as possible. All errors will be either note or rhythm mistakes. 
Circle the note or rhythm that is incorrect and write either an ‘N’ for note 
or an ‘R’ for rhythm, whichever is appropriate. If you can indicate the 
error that was performed please write it into the musical score. For 
example, if you hear a note error in the oboes, circle the incorrect note and 
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write an ‘N’. If you can tell that they played an F-sharp instead of an F-
natural, write that near the circled note. Likewise, if you hear the tuba play 
an incorrect rhythm, circle the rhythm and write an ‘R’. If you can write 
the incorrect rhythm, do so near the circled area.  
 Do not worry if you are not certain what or where the errors are. 
Indicating the measure or part, even if you can’t be exact, will help us 
learn about how student-conductors perceive errors. 
 Are you ready to begin? 
 

At this point, questions regarding procedure were answered, reiterating information from 

the script as closely as possible. 

 When a participant was in the rehearsal room the following script and procedures 

were used: 

Researcher:  “Our guest conductor is going to conduct excerpt number [1, 
2, 3, 4, 5, or 6] from Set [1 or 2].”   
Following the performance of the excerpt, the researcher said, “Would you 
like to conduct that again?”   
If the participant answered positively, the researcher said, “Let’s play 
Excerpt 1 again.”  If the participant answered negatively, the researcher 
said, “Please indicate the errors on the script, and indicate whether it was 
an error of note or rhythm. If you can write the specific mistake that was 
played please indicate that on the score.”   
 

 The same script was used for excerpts 2 – 6. Excerpts 2, 4, and 6 were performed 

by single sections.  Prior to conducting these excerpts, the conductors were informed 

which section would be playing. Following the final excerpt, participants were thanked 

for their help with the research. 

 Some participants spoke to the ensemble directly regarding the repetition of 

excerpts or moving on to other excerpts. If the student conductor was comfortable doing 

this, the researcher did not interfere.  

 Recording conditions. Separate from the conducting experience, participants 

listened to recordings of the alternate set of excerpts. Recordings of both excerpt sets had 

been made by the MU Symphonic Wind Ensemble. A listening condition administrator 
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(LCA) instructed participants according to the Listening Condition Script (see below), 

then played each excerpt three times. While listening to the recordings the participants 

marked the perceived errors in the same manner as under the conducting condition. They 

were not required to wait for the end of the excerpt before responding. 

 The listening portion of the experiment took place in rooms equipped with a CD 

players and speakers near the rehearsal rooms at each university. One LCA was recruited 

at each university. Both were trained in the method for conducting the listening 

component of the research. 

 The listening condition procedure was similar to that used during the conducting 

condition. Before participants began the listening section a script was read to them by the 

LCA. With the exception of informing participants that there would be a 20-second pause 

between, this script was identical to the conducting condition script.  

Scoring 

 After participants had completed both the recording and conducting portions of 

the study, excerpt packets were collected. Responses were evaluated per the scoring 

guide described above (see Table 1). Twenty percent of the packets also were graded by a 

second evaluator, a music education doctoral student. Interjudge reliability, based on 

exact agreement of scoring for each error item, was 0.90. This value was determined by 

dividing the number of items graded the same by the two judges by the total number of 

responses. All discrepancies between judges were within one rating scale point. 

 To ascertain the reliability of the treatment implementation, which included 

verifying the accurate playing of all planned errors, and determining whether there were 

any unplanned errors in the live performances, I reviewed recordings of all of the 
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conducting sessions.  Inaudible planned errors and audible unplanned errors were 

documented. Twenty percent of the recordings also were assessed by a second evaluator, 

a graduate student in wind conducting at MU. This evaluator conducted the MU 

Symphonic Wind Ensemble on numerous occasions and demonstrated well-developed 

error detection skills. Planned errors were evaluated as identifiable in the intended part, 

identifiable but extremely difficult to identify part, or not audible. Unplanned errors were 

identified when they occurred. Interjudge reliability, based on exact agreement of error 

audibility was 0.90.  Both evaluators listened for and documented the existence of 

unplanned errors, as well.  

Institutional Review Board Approval 

 Before recruiting any participants, I obtained permission to conduct human 

subjects research from the Institutional Review Board of the University of Missouri. 

Informed consent letters were signed by all participants. As required, permissions were 

obtained from the appropriate administrators and the instructors of the rehearsal clinic 

and advanced conducting courses. All consent/permission letters are included in 

Appendix A. 
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CHAPTER FOUR 

RESULTS 

 The purpose of this study was to compare the error detection skills of 

undergraduate instrumental music education majors (N = 18) in two settings:  while 

conducting an ensemble and while listening to a recording. An additional purpose was to 

compare participants’ ability to diagnose note and rhythm errors in full band and single 

section textures; therefore, both types of errors and both types of texture were 

incorporated into the excerpts sets. All students participated in both conditions, serving as 

their own controls. 

Comparisons among Universities, Condition Order, and Listening Conditions 

 When participants listened to musical excerpts in both the conducting and 

recording conditions, their task was to identify, as specifically as possible, the location of 

the note and rhythm errors and to notate the exact error if possible. The responses were 

scored on a scale from one to five, with five points being awarded for identifying the 

error correctly and notating the mistake. Four points were earned for circling the exact 

error and indicating whether it was a note or rhythm mistake. Three points were given for 

identifying errors within two beats of the actual error, or circling the error in the wrong 

part but on the correct beat. An error circled in several parts that played material similar 

to that of the instrument that played the error, and within two beats of the actual error, 

earned two points, while one point was given for circling several parts in the correct 

measure. The complete scoring guide is printed in Table 1 of Chapter 3. Raw scores for 
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each participant are presented in Appendix C. Given that there were different numbers of 

items in each category of errors, all raw scores were converted to percentages for all 

analyses.   

  Because the participants attended two different universities, it was necessary to 

establish whether they could be considered to represent the same population. It also was 

necessary to determine whether the two different treatment orders for completing the 

experimental activities served, as intended, to control for possible order effects. 

Therefore, a three-way repeated measures analysis of variance (ANOVA) was used to 

compare error detection scores, with university affiliation and treatment order as 

between-subjects variables, and the primary variable of interest to this study, listening 

condition (conducting/recording), as the within-subjects variable. 

 The results of the ANOVA revealed that there was no significant main effect for 

university affiliation, F (1, 14) = 0.005, p > 0.05, or for condition order, F (1, 14) = 2.69, 

p > 0.05. However, a significant main effect for listening condition was apparent, F (1, 

14) = 7.78, p < 0.05 (see Tables 3 and4), indicating that participants received higher 

scores for the recording condition as compared with conducting condition. There were no 

significant interactions (p < 0.05). 

 Based on these results, participants from the two universities were considered to 

represent one homogenous group, and their responses were pooled for future analyses. 

Because there were no significant differences for treatment order, this factor also was not 

considered in subsequent analyses. 
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Table 3 
Means and Standard Deviations of Error Detection Scores by Listening Conditions, 
Universities, Orders 
 

  N M% SD 
 
Listening conditions 

   

     Recording 18 42.71 10.00 
     Conducting 18 34.86 10.12 
Universities   
     CMU 8 34.97 9.33 
     MU 10 41.65 9.80 
Orders   
     Recording first 9 37.43 10.64 
     Conducting first 9 40.49 9.46 

 
 
Table 4 
ANOVA Summary Table Comparing Listening Conditions, Universities, Orders 
 
Source 

 
     df 

 
               F 

 
         η2 

 
    p 

 
Within Subjects 

Listening Condition  1 8.50 0.38 0.01 * 
Listening Condition x University 1 0.02 0.00 0.88 
Listening Condition x Order  1 0.66 0.05 0.43 
     Error  14 (50.01)   

 
Between Subjects 

University 1 3.10 0.18 0.10     
Order 1 0.91 0.06 0.36 
University x Order 1 0.01 0.00 0.93 
     Error  14 (132.19)   

Note. Values enclosed in parentheses represent mean square errors. 
* significant at p < 0.05 
 

 
Equality of Excerpt Sets 

 It also was necessary to test the assumption that the two sets of excerpts were 

equivalent, as they were designed to be. The results of a paired-samples T-test comparing 

participants’ error detection scores for each set indicated there was not a significant 
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difference, t (17) = 1.93, p > 0.05 (Set 1, M = 29.06%, SD = 7.03; Set 2, M = 25.33%, SD 

= 6.61). 

Comparisons among Listening Conditions, Error Types and Textures  

 The main results of interest were comparisons among listening conditions, 

textures, and types of errors. A three-way ANOVA with repeated measures was 

computed to compare error detection scores for the two listening conditions, two error 

types, and two textures, all of which were within-subject variables. Consistent with the 

previous ANOVA, the main effect for listening condition was significant (F (1, 17) = 

8.60, p < 0.05). Significant main effects for error type (F (1, 17) = 62.32, p = 0.001) and 

ensemble size (F (1, 17) = 111.24, p < 0.05) were found, but in light of the significant 

interaction between error type and ensemble size (F (1, 17) = 161.59, p = 0.001), these 

main effects should be interpreted with caution. No other two-way interactions significant 

(p > 0.05). Means and standard deviations are presented in Table 5.  Table 6 presents the 

ANOVA summary table. 
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Table 5 
Means and Standard Deviations of Error Detection Scores in Percentages, by Error 
Types and Textures (all N = 18) 

  
Recording Condition 

M = 42.71, SD = 18.15 

 
Conducting Condition 

M = 35.00 , SD = 14.02 

  
Rhythm 

M = 50.48, SD = 17.08 

 
Note 

M = 34.94, SD = 19.22 

 
Rhythm 

M = 47.00 , SD = 16.21 

 
Note 

M = 23.00 , SD = 11.83 

  
Full 

ensemble 

 
Single 
section 

 
Full 

ensemble 

 
Single 
section 

 
Full 

ensemble 

 
Single 
section 

 
Full 

ensemble 

 
Single 
section 

 
M 

 
19.28 

 
81.67 

 
44.44 

 
25.44 

 
19.56 

 
74.44 

 
31.06 

 
14.39 

SD 17.44 16.72 16.89 21.55 15.88 16.53 13.45 20.20 
 
 
Table 6 
ANOVA Summary Table Comparing Listening Conditions, Error Types, and Textures 
 
Source df                F              η2           p 
 
Listening condition (LC) 1                 8.60 0.34 0.01 *
     Error 17           (257.93) 
Error type 1              62.32 0.79 0.00 *
     Error 17           (228.84) 
Ensemble size 1            111.24 0.87 0.00 *
     Error 17           (134.72) 
Listening condition * Error type 1                2.55 0.13 0.13 
     Error 17           (270.74)  
Listening condition * Ensemble size 1                0.17 0.01 0.69   
     Error 17           (357.12) 
Error type * Ensemble size 1            161.59 0.91 0.00 *
     Error 17           (325.71) 
LC * Error type * Ensemble size 1                0.68 0.04 0.42     
     Error 17           (320.86) 
Note. Values enclosed in parentheses represent mean square errors. 
* significant at p < 0.05 
 

 A graph was created to visually represent the nature of the significant error by 

texture interaction (see Figure 1). It is evident that while rhythm errors were identified 

more successfully in the excerpts with single section textures (M = 78.055%, SD = 
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16.63) than in the excerpts with full ensemble textures (M = 19.42%, SD = 16.66), note 

errors were identified correctly more often in the full ensemble textures (M = 37.75%, SD 

= 15.17) than in the single section textures (M = 19.92%, SD = 20.875).  
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Figure 1. Mean Error Detection Scores for Rhythm and Note Errors in Full Ensemble 
and Single Section Excerpts 
 

Preparation Techniques and Error Detection Scores 

 To contextualize the test scores, data were gathered from participants about their 

preparation for the activities. Participants were asked to record the amount of time spent 

preparing for the error detection tasks and to explain briefly how the time was spent. The 

mean preparation time was 63.5 minutes (SD = 61.20), with a range of 0 to 235 minutes. 

A Pearson’s product moment correlation analysis revealed a low, non-significant 

correlation between preparation time and EDS, r (16) = 0.091, p > 0.05. 
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 Participants reported seven preparation techniques for the error detection tasks; 

score study alone, score study with recordings, score study while conducting (no 

recording), conducting while listening to recordings, singing parts, reading articles about 

the compositions, and no preparation.  The greatest number of participants prepared for 

the error detection tasks by studying the musical score excerpts while listening to the 

recordings. However, the highest mean number of minutes spent on one method was for 

singing the parts of the score (90 minutes). Three students chose not to prepare at all. 

Reading articles about the compositions was the only non-music related preparation 

technique employed. Table 7 presents the seven preparation methods, in order by the 

number of participants who used each, with the total and average time spent. 
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Table 7 
Preparation Methods—Number of Participants and Time Spent  

Preparation Method 
N 

 (using method) 
Total 

Minutes 

 
M 

 (per participant 
using method)     SD 

 
Score study while 
listening to recordings 8 375   46.88 32.79 
 
Conducting while 
listening to recordings 7 419 59.86 39.26 
 
Score study while 
conducting 6 194 32.33 41.78 
 
No preparation 3 0   0.00 0.00 
 
Singing parts 1 90 90.00 0.00 
 
Score study alone 1 45 45.00 0.00 
 
Reading articles about 
the composition 1 20 20.00 0.00 

 
 

Test Item Analysis 

 When developing the errors for the musical stimuli, I tried to create some 

mistakes that would be difficult to identify, and others that would be easier to perceive. 

Test items were analyzed to determine the difficulty of each error. Difficulty was defined 

as the percent of correct responses for an item. Therefore, a higher percentage indicates 

an error that was identified correctly by many of the participants. In this case, an error 

detection response was considered correct if it was scored as either four or five points in 

the initial grading, representing accurate and specific identification of an error. Responses 

earning three or fewer points indicated diagnoses that, while perhaps near to the correct 

answer, were not completely accurate. The results are shown in Table 8. 
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Table 8 
Test Item Index of Difficulty  

 
Item 

(set – error)  

 
Error type 

 
Texture 

 
Index of Difficulty 

(higher % = easier) 
 

1-1 
 

R 
 

Full 
 
   6% 

1-2 N Full    6% 
1-3 R Section  83% 
1-4 N Section    6% 
1-5 N Full  56% 
1-6 N Section  78% 
1-7 R Section 100% 
1-8 R Full       6% 
1-9 N Full   6% 
1-10 R Full   22% 
1-11 R Section   67% 
1-12 N Section   6% 
1-13 R Section   67% 
2-1 R Full   6% 
2-2 N Full   0% 
2-3 R Section   94% 
2-4 N Section   0% 
2-5 N Full   33% 
2-6 N Section   6% 
2-7 R Section   89% 
2-8 R Full   0% 
2-9 R Full   17% 
2-10 N Full   28% 
2-11 R Section   73% 
2-12 R Section 
2-13 N Section 

  56% 
  17% 

 

 The index of item difficulty indicated that test items were not equally difficult, as 

was the intention when creating the planned mistakes. Item difficulty ranged from 0% to 

100% accuracy, with 16 items below a 50% success rate and 10 above. Errors in the full 

ensemble texture tended to be discerned less accurately than in the single section texture. 
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Note errors in the single section texture proved to be difficult for the participants to 

assess correctly as well. 

Nonexistent Errors 

 In Byo’s (1993) research, 32% of errors identified in an error detection test were 

“phantom errors.” Given this information, it seemed necessary to evaluate whether 

participants in the present research identified nonexistent errors. A nonexistent error 

score was determined by counting errors that were marked by participants but were not 

actually played in the performances. In total, there were 64 nonexistent errors reported by 

the 18 participants; 54 note errors and 10 rhythm errors. Individual nonexistent error 

scores ranged from 0 to 8, with a mean of 3.56 perceived errors (SD = 2.20).  

 A two-way ANOVA with repeated measures was calculated comparing 

nonexistent error scores according to listening conditions and error types. No significant 

differences were attributable to the listening condition, F (1, 17) = 0.22, p > 0.62 (see 

Tables 9 and 10). A significant main effect for error type was present, F (1,17) = 22.22, p 

< 0.05, indicating that there were significantly more note errors than rhythm errors in the 

nonexistent error scores. The interaction was not significant (p > 0.05).  
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Table 9 
Means and Standard Deviations for Nonexistent  
Error Scores 
  

Note 
 

Rhythm 
 
Recording 
     M 1.50 0.39 
     SD 1.20 0.92 
Conducting   
     M 1.39 1.28 
     SD 1.04 0.46 
Total   
     M 1.45 1.34 
     SD 1.12 0.69 
 
 
Table 10  
ANOVA Summary Table for Nonexistent Error Scores Comparing Listening  
Conditions and Error Type 
 
Source  df  F  η

2        p 
 
Listening condition 

 
 1 

 
            0.27  0.02

 
 0.61              

     Error 17           (0.84) 
Error type 1           23.21 0.58 0.00 *
     Error 17           (0.96) 
Listening condition * error type 1            0.00 0.00 1.00   
     Error  17          (0.56) 
Note. Values enclosed in parentheses represent mean square errors. 
* significant at p < 0.05 

Unplanned Errors 

 As was expected, some unplanned playing errors occurred during the conducting 

condition. An unplanned error was either the addition of an error committed by a player 

that had not been prescribed, or the omission of an error by the failure of a performer to 

play the planned error as notated. None of the 11 unplanned errors that were performed 

by the players were identified by the participants.  
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Summary 

 Results of the statistical analyses indicated that participants were significantly 

more successful at diagnosing errors while listening to a recording than while conducting 

a live ensemble. A significant interaction was found between error type and ensemble 

size; rhythm errors were easier to identify in a single section texture, and note errors were 

more accurately identified in the full ensemble settings. Several preparation techniques 

were used by the participants; the largest number studied the scores while listening to 

recordings. Test items were widely varied in difficulty level, although there was a 

tendency for items to be difficult for the participants to identify accurately. The 

participants identified nonexistent errors, with nonexistent note errors identified 

significantly more often than nonexistent rhythm errors. 
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CHAPTER FIVE 

DISCUSSION 

Summary 

 The primary purpose of this study was to compare the error detection skills of 

undergraduate instrumental music education majors (N = 18) in two settings:  while 

listening to a recording and while conducting a live ensemble. An additional purpose was 

to determine differences between participants’ accuracy in assessing the two error types:  

note and rhythm. A third goal of the present research was to assess the accuracy of error 

detection responses when undergraduates identified mistakes in single instrument 

textures versus full band settings. All participants were evaluated in all conditions, 

serving as their own controls. 

 Based on my review of the literature, I sorted the existing research into four areas, 

(a) predictor variables of error detection skills, (b) musical factors affecting error 

detection, (c) activities and procedures affecting error detection, and (d) methods of 

developing error detection skills. The only predictor variable found to correlate with error 

detection skills is conducting/teaching experience. Other measurable factors, such as 

theory grades, number of instruments played, and years of private lessons, but none of 

these factors have consistently predicted error detection abilities. Research studies 

focusing on musical factors affecting error detection have investigated a variety of 

aspects, such as musical texture and intonation. Results indicate that the more complex 

the texture of the music is, the more difficult it is for undergraduates to identify mistakes. 

Authors of studies have concluded that the affect of activities, such as singing and 

conducting, often have a negative impact on error detection accuracy. Several methods of 
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developing error detection skills also have been investigated. Programmed and non-

programmed instructional materials seem to be helpful in developing the error detection 

skills of undergraduate music education majors. 

 For the current research, I asked participants to listen to two sets of musical 

excerpts, with predetermined errors inserted into the parts, in two different listening 

conditions. In both situations, listening to a recording and listening while conducting a 

band, participants were instructed to identify errors and mark them in the musical score. 

Following the treatments, I analyzed the data to determine the impact listening condition 

and ensemble texture had on the participants’ error detection skills for notes and rhythm 

mistakes. 

 Data analysis revealed significant differences between the two listening 

conditions (conducting and recording), the two error types (note and rhythm), and the two 

ensemble textures (full ensemble and single section), with a significant interaction 

between error type and ensemble texture. Participants’ error detection scores were 

significantly higher when responding to recordings than when responding while 

conducting a live ensemble. However, the significant interaction indicated that the 

accuracy of specific note and rhythm errors was affected differently by the ensemble 

texture. 

Impact of Conducting on Error Detection Scores 

 Previous researchers reported conflicting results about the impact of conducting 

on error detection abilities. Assessing error detection skills in different settings, two 

researchers found that conducting chamber ensembles (DeCarbo, 1982) and conducting 

while listening to recordings (Forsythe & Woods, 1983) resulted in lower error detection 
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accuracy of the conductors. Conversely, two studies in which participants were asked to 

conduct to a videotape or audio-recording revealed that there was no significant impact 

on error detection skills (Blocher, 1986; Doane, 1989). Blocher noted that the non-

conducting group scored higher, but not significantly so.  

 Participants in the present research scored significantly higher in the recording 

condition than in the conducting condition. Perhaps the reason the results of the current 

study were contrary to those of Blocher (1986) and Doane (1989) is because of the type 

of musical stimulus used in the error detection test; unlike Blocher and Doane, this study 

used a live ensemble. 

  It seems reasonable to assume that students who are conducting to a videotape of 

an ensemble, rather than working with the live ensemble may encounter different 

obstacles. To help alleviate potential impediments to the extent possible throughout the 

planning and implementation of the error detection treatments, I made a concerted effort 

to limit the difficulty of the conducting requirements of the musical excerpts. 

Nonetheless, the distractions and difficulty of conducting a live ensemble, and potential 

for performance anxiety, are likely to affect undergraduates’ error detection responses. 

Distraction in a Live Rehearsal 

 When conducting a live ensemble, even if only rudimentary conducting skills are 

required, there is a responsibility to lead the group. The role of leadership may create 

anxiety, and at the very least, can be a distraction from focusing on error detection. 

Because a videotape can not respond to a preparatory beat, a beat pattern, or a tempo 

indication, there is less need for accurate conducting, and therefore, fewer distractions. 
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 The current research attempted to assess undergraduates’ error detection skills in 

a setting that is more authentic than previous researchers have used. However, in actual 

teaching situations teachers will have many more distractions while they attempt to detect 

errors and rehearse their students. Dealing with classroom management, being aware of 

the amount of class time left in the period, reading the school bulletin, making 

accommodations for students with special needs, and a myriad of other tasks, can be 

constant diversions.  

Difficulty of Conducting 

 Like previous research involving conducting and error detection (Blocher, 1986; 

DeCarbo, 1982; Doane, 1989; Forsythe & Woods, 1983), the quality of conducting was 

not considered or evaluated in this study, only whether conducting was part of the 

process or not. The conducting demands of the excerpts used in the present research were 

specifically designed to be minimal.  

 Little or no research has been published in which authors investigate the impact of 

the difficulty of conducting tasks on error detection accuracy. It seems reasonable to 

assume that the more complex the conducting requirements, the less accurate the 

conductor may be in detecting errors. Hayslett (1991) found that undergraduate 

instrumental music majors had difficulty assessing errors in music when they were 

instructed to focus on a different line in the music. It seems that it is difficult for 

undergraduates to accurately detect errors when there is more than one musical line to 

assess. Perhaps that concept is true for musicians that are attempting to focus on accurate 

conducting and accurate error detection.  
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Performance Anxiety 

 In developing a measure of test anxiety, Friedman and Bendas-Jacob (1997) 

investigated three aspects of anxiety:  social derogation, cognitive obstruction, and 

tenseness. The reflections of participants on the challenges of the present research 

suggest that some, or all, of those aspects may have been factors contributing to lower 

error detection scores in the conducting condition. One participant reported being nervous 

because of a lack of confidence in her error detection abilities. Two other participants 

reported concern that their conducting may have contributed to mistakes in the 

ensemble’s performance. Specifically, one participant wrote,  

One of the things that bothered me about conducting in front of the band 
was there were several times that I thought how I was conducting was 
affecting the way the band was playing, so I could not tell if they were 
messing up on purpose, so that was frustrating to me. When I was 
listening to the recordings it was much easier since I did not have to 
concentrate on conducting at the same time. 
 

This statement suggests that the student may have been affected by performance anxiety, 

possibly all three sub-types. 

 Four of the participants specifically mentioned that they were not nervous, either 

because they had been playing in the ensemble for at least two years, or because they had 

experience conducting. But both still acknowledged that some factors of leading the 

ensemble may have had an impact on error detection abilities. One participant wrote, “I 

think the listening portion was easier than the conducting, because of the added 

leadership factor…Nervousness was not a factor. Getting up in front of a group of people 

is not hard anymore.”  
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Future Research 

 Research to investigate specific reasons why error detection is more difficult 

while conducting than while listening to a recording is warranted, including examination 

of the effects of various levels of conducting demands on error detection skills. For 

example, what influence does conducting changing meters, multiple entrances, or varying 

dynamics have on error detection skills? Because multi-tasking is required for successful 

band directing, research to connect existing multi-tasking research with error detection 

may prove informative. There also appears to be a need for more research to investigate 

the impact of performance anxiety on error detection, and to assess the effectiveness of 

strategies designed to alleviate the psychological and physiological effects of anxiety. 

Influence of Error Types and Ensemble Size on Error Detection Scores 

 Authors of previous research have suggested that rhythm errors were easier to 

diagnose than note errors, and that participants’ abilities to detect errors were greater 

when textures were simpler, as opposed to more complex (Byo, 1993; Byo, 1997; Crowe, 

1996; Mount, 1982; Sheldon, 1998). The results of the current research indicated that 

there was a significant interaction between error types (rhythm/note) and ensemble 

textures (full ensemble/single section).  

 In the single section setting, rhythm errors were easily detected by participants, 

but in the full ensemble textures the opposite was true. It is likely that this was the result 

of the added difficulty of diagnosing errors in a polyrhythmic setting, a result similar to 

that found by Byo (1997). However, participants more accurately detected note errors in 

the full ensemble texture as compared with the single section texture. This finding 

appears to be in disagreement with results of earlier research, which suggested that errors 
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were easier to diagnose in simpler textures (Byo, 1993, 1997; Crowe, 1996; Huron, 1989; 

Mount, 1982; Sheldon, 1998).  

 Although this interaction was unexpected, it is explainable. I suspect that this 

contradiction with previous research is a result of a design feature not present in the 

earlier studies. Because the stimuli in the present research were live performances and 

recordings of live performances, rather than synthesized sounds, different aural clues 

were available to participants in identifying mistakes. For example, when researchers 

used notation software to create the purposefully blemished performances of the music, 

all of the instruments playing the same musical material were condensed into one part. 

Thus, when an error was planted in a part the altered note changed the harmonic 

relationships among the notes being played, but it did not necessarily create a strong 

dissonance. In this research, if an error was placed in a particular musical phrase, one 

section would play a note incorrectly, but other sections with the same musical material 

were playing that note as written. Therefore, a minor-second dissonance was created 

between the correct note and the incorrect note. Figure 2 shows a portion of the fifth 

measure of Set 2, excerpt 5. The 3rd clarinets, 1st and 3rd horns, trumpets and 3rd 

trombones all play the same musical material, concert B-flat, A, G. The predetermined 

error was planted in the trumpet part, concert A-flat, in place of the A-natural. The 

resulting dissonance may have aided conductors by signaling that an error had occurred. 
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          Figure 2. Error from Set 2, excerpt 5 

 

 In the full ensemble excerpts, the minor-second dissonance created by some of the 

musicians playing a wrong note, while others were playing the correct note, created a 

strong aural clue that a mistake had been made. However, for a participant to detect a 

note mistake in a single section excerpt, the participant had to be aware of the melodic 

material to notice that one note was played a minor second from where it was printed in 

the score; there were no other aural cues. It appears that many students were not as 

successful in diagnosing this type of mistake, which requires a more acute sense of aural 

training, or greater preparation in learning the individual parts before error detection is 

required. 

Error Detection Strategies 

 Two strategies for detecting performance errors, sound localization and tempo 

manipulation, were discussed by participants in their reflections at the end of the 



 

79 

 

treatments. These comments suggest that future research in these areas could lead to 

information that would be beneficial to band directors. Knowing the strengths and 

weaknesses of the individual players within an ensemble, and consequently, being able to 

anticipate mistakes that may be made, is a third strategy band directors may find useful 

for developing error detection accuracy.  

Sound Localization  

 When asked to reflect on their participation in the current research, four of the 

undergraduates commented that it was easier to hear mistakes in the conducting portion 

of the experiment. Those participants reported being able to hear from which location in 

the room the mistakes came, which helped in the accurate perception of the error. 

Conversely, one student reported, “I thought the recorded portion was much easier 

because you didn’t have to listen through a wall of sound from the podium.” All of these 

students scored higher in the recording condition, so the perception that it is easier to 

diagnose errors easier in a live setting is not necessarily accurate.  

 The comments from the participants suggest an avenue of further research; the use 

of sound localization as an aid in determining errors. Assessing the position of a sound-

producing object, along with determining its direction and distance from the listener, are 

all part of the sound localization process (Wightman & Kistler, 1993). Understanding 

how conductors process a sound to determine its source and locations may lead to new 

error detection strategies for band directors. 

 Tempo Manipulation 

 Two students reported that the conducting condition seemed easier than the 

recording condition because they could control the performance tempo. One of these 
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students conducted the excerpts at uncharacteristically slow tempos because he thought 

he would be more successful in identifying errors. His strategy was successful for him; of 

the five of the participants who were scored higher in the conducting condition than in 

the recording condition, he was the only participant with a greater than five percent 

difference between his error detection scores. While there is research investigating the 

ability to detect changes in tempo (Kuhn, 1974; Madsen, 1979), there is, to date, no 

published literature concerned with the manipulation of tempo to assist with accurate 

error detection. Research focusing on the influence of tempo on error detection may be 

helpful in developing new rehearsal strategies. 

Knowing players’ strengths and weaknesses 

 An important part of helping students experience success begins with the teacher 

objectively assessing the strengths and weaknesses of the individual. Band directors 

armed with this information may be able to anticipate the mistakes particular students 

may make.  Understanding the extent to which familiarity with the players’ abilities 

influences the error detection skills of conductors may bring to light the importance of 

teachers observing, assessing, and evaluating their students’ musical skills.  

Nonexistent Errors 

 Consistent with previous research (Byo, 1993), participants perceived some errors 

that did not exist. In the recording condition, 28 nonexistent note errors were identified, 

but only 6 nonexistent rhythm errors were reported. Comparable results were found in the 

conducting condition; 26 nonexistent note errors and 4 nonexistent rhythm errors were 

indicated. As suggested by Byo, identifying pitch errors appears to be more difficult for 

undergraduate music majors than identifying rhythm errors, therefore, it seems logical 
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that pitch errors would be misperceived more often than rhythm errors. If, as suggested in 

the previous section, participants used dissonance as an indication of a note error, then 

the students may have perceived note errors if there was faulty intonation or actual 

dissonance in the composition. 

 It is reasonable to assume that some participants may have identified nonexistent 

errors because they could not identify the actual errors. The participants were informed 

that there would be at least one error in each excerpt. Also, they were instructed that there 

was no penalty for an incorrect error assessment. So, it seems likely that if the student 

conductors did not hear an error, they may have guessed where an error might have 

occurred rather than leaving the excerpt without a response. 

Preparation Techniques 

 Within the existing literature are studies in which the influence of various 

methods of score study on error detection skills has been investigated (Crowe, 1994; 

Hopkins, 1991; Stwolinski, Faulconer, & Schwarzkopf, 1988; Van Oyen & Nierman, 

1998). Participants in the current research were not restricted to any single score study 

method; in fact, they were encouraged to prepare with any method they found 

appropriate. 

 Student conductors were asked to record the amount of time spent preparing for 

the error detection tasks and to explain briefly how the time was spent. The mean 

preparation time was 63.5 minutes, with a range of 0 to 235 minutes. There was no 

correlation between preparation time and error detection scores. 

 I reviewed the information provided in the Student Preparation Logs, and two 

factors surprised me. One interesting observation was that no student reported using a 
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keyboard as part of the preparation process. Several authors have investigate the 

effectiveness of musical score study with keyboard (Crowe, 1994; Hopkins, 1991; 

Stwolinski, Faulconer, & Schwarzkopf, 1988), yet none of the participants in the present 

research self-selected this method of preparation. This may be because the student 

conductors were provided with recordings of the music, so playing the score on a 

keyboard instrument was not necessary for them to have an aural example of the music. It 

would appear that this technique–studying a score at the keyboard–either had not been 

taught to these students, or it was not considered useful by them. Or, perhaps a keyboard 

was not readily accessible to the participants when they were preparing. 

 Reading articles about the composition was reported by one participant as a 

method of score study. I did not expect any students to report this method of preparation, 

although I believe that reading about the music is an effective and important part of score 

study. Because no books or articles about the music were provided to the participants, 

this participant had to make an extra effort to obtain the written literature.  

 It is interesting to note that the participant with the highest error detection scores 

under both the conducting and recording conditions in the present research spent 90 

minutes in score study. During this time, he prepared by singing all of the individual 

parts, a method not investigated in instrumental score study research. Hopkins (1991) 

assessed the effectiveness of singing the individual parts in his study on choral score 

study and error detection, but there is a gap in the literature on the influence of this 

preparation technique on error detection skills in instrumental music. This suggests that 

further study on the effectiveness of singing parts as an instrumental score study 

technique is warranted. 
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Implications for Teacher Preparation Programs 

 Score reading is a complex task that takes practice to learn and master. In Leonard 

Bernstein’s biography the difficulty of score reading is described thus, “To read an 

orchestra score is like reading at the same time fifteen lines of type, some of which are in 

different languages” (Peyser, 1987, p. 67). Within the challenge of reading a score is the 

conductor’s need to know how the printed notation should sound and to compare that to 

the sounds produced by an ensemble. Diagnosing the discrepancies between printed 

notation and the sounds produced by an ensemble is particularly challenging for the 

novice conductor.  

 Preparation to face these teaching challenges is one of the most important aspects 

of preservice music teachers’ education. Ideally, a course in score reading and error 

detection could be an effective method for developing these skills. However, this is not a 

typical requirement, and most instrumental music education degree programs already 

require more credit hours to complete than most other degree plans. Perhaps finding ways 

to include score reading and error detection skills into existing coursework is a more 

practical solution. One participant in the current research wrote that “my error detection 

in Aural Skills class…never really covered anything but solo lines…I can see that being a 

weakness that I have to compensate for fairly quickly.”  Sightsinging/aural skills classes 

using band literature as source material have proven effective in increasing 

undergraduates’ error detection skills (Sheldon, 1998). Universities offering multiple 

sections of aural training classes should consider grouping instrumental music education 

students into one section and using materials that are developed specifically to help those 

students prepare for careers as band or orchestra teachers.  
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 It seems logical that rehearsals could be more efficient if the individual players 

had more highly developed error detection skills, as well. Thornton (1998) found that 

fifth and sixth grade beginning instrumentalists were capable of identifying their own 

playing errors. If ensemble members can identify their own playing errors, they are far 

more likely to be able to correct them without the assistance of their teacher. Therefore, 

teaching undergraduates how to develop the error detection skills of their students may be 

helpful to the future music educators when they are teaching their own ensembles. Not 

only could increased error detection skills help the individual players assess and correct 

errors, but it could also increase musicianship and the level of engagement of the 

learners. 

 Because error detection appears to be easier when listening to a recording than 

from the podium, young conductors should be advised to make recordings of their 

ensembles for evaluation outside of the rehearsal. However, this does not replace learning 

and practicing immediate error detection skills both on and off the podium as part of 

teacher education programs. Numerous researchers have studied the effectiveness of 

programmed instructional materials for teaching error detection (Boyer, 1974; Collings, 

1973; Costanza, 1971; Doane, 1989; Dolbeer, 1969; Grunow, 1980; Ramsey, 1978, 1979; 

Sidnell, 1971). The results of these studies indicate consistently that error detection skills 

improve with this type of practice. DeCarbo (1982) found that teaching error detection 

skills concurrently with conducting skills can yield positive gains in both areas. Error 

detection skill development could be incorporated into conducting and rehearsal 

techniques courses.  
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Summary of Implications and Future Research Suggestions 
 
 Based on the results of the current study, I suggest the following implications for 

teacher preparation programs: 

●  Undergraduates should be shown the usefulness of recording their ensembles’ 

rehearsals for evaluation outside of class.  This could be an effective strategy 

for young conductors as they diagnose players’ mistakes and plan efficient 

rehearsals. 

●  Listening to smaller groups, perhaps instrumental sections, may help 

conductors be more successful when detecting players’ errors.  Teaching 

undergraduates this rehearsal strategy may help them be better prepared to 

lead their own band to more successful performances.  

● Error detection skill strategies and practice should be incorporated into aural 

skills and rehearsal techniques classes. 

 The following ideas generated by this study would benefit from future research, 

and may lead to further curricular implications: 

●   Singing all parts of the score as a part of preparing a musical selection may 

lead to increased error detection accuracy. 

●   Rehearsing an ensemble at very slow tempos may make error detection easier 

for the conductor. 

●   Conductors with an awareness of the most common types of errors may be 

able to anticipate and quickly diagnose playing errors. 
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●   Performance anxiety may impact error detection skills.  Studying the extent to 

which anxiety affects conductors, and developing strategies for compensating 

for its effects, may be beneficial to music educators. 

●   Determining connections between miscue analysis in reading English and 

miscues in reading music may provide valuable insights into why players and 

conductors make music reading mistakes. 

●  Directing a band requires multi-tasking. Understanding how multi-tasking 

may affect error detection skills may help conductors develop strategies for 

compensating for challenging teaching situations. 

Concluding Statement 

  An important part of preparing instrumental music education 

undergraduates for success in their future careers is developing error detection skills. A 

conductor’s ability to rehearse an ensemble efficiently by employing strong error 

detection skills has the potential to facilitate better classroom management, more accurate 

and musical performances, and ultimately, better musical experiences for middle and 

high school students.  
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Appendix A 
 

PARTICIPANT CONSENT LETTERS 
 

University of Missouri Consent Letter 
 
I am a doctoral student in music education at MU. You are being asked to participate in a 
research study for my doctoral dissertation. This research is being conducted to 
investigate error detection skills of undergraduate music majors when they conduct a full 
ensemble, conduct a single section, and listen to a recording. The results of this study 
have potential implications for conducting instruction, which may benefit future 
conducting students, including you if you continue to pursue studies in this area. You also 
should benefit from the opportunity to conduct a university ensemble, and from feedback 
you will be given about this activity at the end of the study. 
 
Participants in this research will conduct the MU Symphonic Wind Ensemble once 
during its regular rehearsal for a period of approximately 10 minutes. Immediately 
following conducting, participants will mark the ensemble’s performance errors in the 
score. At a separate and convenient time, participants will listen to a recording of the 
ensemble. While listening, participants will indicate errors on the score. This should take 
approximately 10 minutes. If you choose to participate, you may choose to spend time 
preparing for the conducting experience with materials that will be made available to you. 
This extra time is not required, however. 
 
All participants will be audiorecorded while conducting so that the performances can be 
verified by the researcher. The audiotapes will be labeled by number only, will remain 
strictly confidential, and will be destroyed upon completion of this project. There are no 
foreseeable discomforts or benefits for the participants beyond the normal classroom 
conducting experience such as you have already had in music classes. All participants 
will remain anonymous in the writing of the dissertation and their error detection skill 
scores will not be released to anyone. Participants will be identified by a number in all 
written documentation.  
 
Please note that your participation strictly is voluntary, and you may stop at any time 
without penalty. There are no repercussions for non-participation or withdrawing from 
the study. Participation is in no way attached to a grade in any course. 
 
Any questions about this research or your rights as a participant should be referred to me, 
Dori Waggoner (xxx@xxx.edu), or my doctoral advisor, Dr. Wendy Sims 
(xxx@xxx.edu).  
 
The Campus Institutional Review Board approved this research study 
(http://www.research_missouri.edu/cirb/index.htm). You may contact the Campus 
Institutional Review Board if you have questions about your rights, concerns, complaints, 
or comments as a research participant. You can contact the Campus Institutional Review 
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Board directly by telephone or email to voice any concerns, questions, input, or 
complaints about the research study, at xxx-xxx-xxxx, umcresearchcirb@missouri.edu. 
 
Thank you very much for considering this request, 
Dori Waggoner 
 
A copy of this Informed Consent form will be given to you before you participate in the 
research. 
 
I have read this consent form and my questions have been answered. My signature below 
means that I do agree to participate in the study as described. I understand I can remove 
myself from the study at any time without any penalties. 
 
       
Printed name 
 
             
Signature        Date 
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Central Methodist University Consent Letter 
 
I am a doctoral student in music education at MU.  You are being asked to participate in a 
research study for my doctoral dissertation.  This research is being conducted to 
investigate error detection skills of undergraduate music majors when they conduct a full 
ensemble, conduct a single section, and listen to a recording. The results of this study 
have potential implications for conducting instruction, which may benefit future 
conducting students, including you if you continue to pursue studies in this area. You also 
should benefit from the opportunity to conduct a university ensemble, and from feedback 
you will be given about this activity at the end of the study. 
 
Participants in this research will conduct the CMU Band once during its regular rehearsal 
for a period of approximately 10 minutes.  Immediately following conducting, 
participants will mark the ensemble’s performance errors in the score.  At a separate and 
convenient time, participants will listen to a recording of the ensemble.  While listening, 
participants will indicate errors on the score.  This should take approximately 10 minutes.  
If you choose to participate, you may choose to spend time preparing for the conducting 
experience with materials that will be made available to you.  This extra time is not 
required, however. 
 
All participants will be audiorecorded while conducting so that the performances can be 
verified by the researcher.  The audiotapes will be labeled by number only, will remain 
strictly confidential, and will be destroyed upon completion of this project.  There are no 
foreseeable discomforts or benefits for the participants beyond the normal classroom 
conducting experience such as you have already had in music classes.  All participants 
will remain anonymous in the writing of the dissertation and their error detection skill 
scores will not be released to anyone.  Participants will be identified by a number in all 
written documentation.  
 
Please note that your participation strictly is voluntary, and you may stop at any time 
without penalty. There are no repercussions for non-participation or withdrawing from 
the study. Participation is in no way attached to a grade in any course. 
 
Any questions about this research or your rights as a participant should be referred to me, 
Dori Waggoner (xxx@xxx.edu), or my doctoral advisor, Dr. Wendy Sims 
(xxx@xxx.edu). 
 
The Campus Institutional Review Board approved this research study 
(http://www.research_missouri.edu/cirb/index.htm).  You may contact the Campus 
Institutional Review Board if you have questions about your rights, concerns, complaints, 
or comments as a research participant.  You can contact the Campus Institutional Review 
Board directly by telephone or email to voice any concerns, questions, input, or 
complaints about the research study, at xxx-xxx-xxxx, umcresearchcirb@missouri.edu. 
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Thank you very much for considering this request, 
Dori Waggoner 
 
 
A copy of this Informed Consent form will be given to you before you participate in the 
research. 
 
I have read this consent form and my questions have been answered.  My signature below 
means that I do agree to participate in the study as described.  I understand I can remove 
myself from the study at any time without any penalties. 
 
         
Printed name 
 
             
Signature        Date 
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INSTITUTIONAL/FACULTY CONSENT LETTERS 
 
CMU Institutional Permission Letter 
 
 
January 20, 2009 
 
Dr. Ron Shroyer, Dean 
Swinney Conservatory of Music 
Central Methodist University 
[Street address] 
[City, State, Zip] 
 
Dear Dr. Shroyer, 
 
For my doctoral dissertation, I am investigating the effects of conducting on error 
detection skills of undergraduate instrumental music education majors.  I am hopeful that 
you can be of assistance to me in this endeavor.   
 
If you and your students agree to participate, any current or former student of Advanced 
Instrumental Conducting will be asked to conduct the CMU Band.  The band will play 
excerpts (4-16 measures) of music with predetermined errors inserted into the 
performance.  After conducting an excerpt, the student conductor will mark any 
perceived errors on the score.  Students will conduct the full ensemble in some excerpts, 
and single sections in others.  In addition to finding errors while conducting, the 
participants will listen to recordings of similar music and indicate perceived errors on the 
score. 
 
I would like to conduct the experiment in early February, if possible.  The exact dates and 
times can be scheduled at your convenience.  If you are willing to participate, I will 
contact the student conductors to ask for their consent as well.   
 
Thank you for your consideration. 
 
Sincerely, 

 
Dori Waggoner   
xxx@xxx.edu 
(xxx)xxx-xxxx 
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MU Instructor Permission Letter 
 
 
January 20, 2009 
 
Dr. Erin Wehr 
University of Missouri 
[Building address] 
[City, State, Zip] 
 
Dear Dr. Wehr, 
 
For my doctoral dissertation, I am investigating the effects of conducting on error 
detection skills of undergraduate instrumental music education majors.  I am hopeful that 
you can be of assistance to me in this endeavor.   
 
I would like to discuss the research with prospective participants during your Rehearsal 
Clinic class.  This should take about 10 minutes, and can be scheduled at your 
convenience.   
 
For your information, I will be asking the students to conduct the MU Wind Ensemble.  
The ensemble will play music excerpts (4-16 measures) with predetermined errors 
inserted into the performance.  After conducting an excerpt, the student conductor will 
mark any perceived errors on the score.  Students will conduct the full ensemble in some 
excerpts, and single sections in others.  In addition to finding errors while conducting, the 
participants will listen to recordings of similar music and indicate perceived errors on the 
score. 
 
Thank you for your consideration.   
 
Sincerely, 

 
Dori Waggoner   
xxx@xxx.edu 
(xxx)xxx-xxxx 
 
 

 



 

100 

 

CMU Instructor Permission Letter 
 
 
January 20, 2009 
 
Prof. Skip Vandelicht 
Swinney Conservatory of Music 
Central Methodist University 
[Street address] 
[City, State, Zip] 
 
Dear Prof. Vandelicht, 
 
For my doctoral dissertation, I am investigating the effects of conducting on error 
detection skills of undergraduate instrumental music education majors.  I am hopeful that 
you can be of assistance to me in this endeavor.   
 
I would like to discuss the research with prospective participants during your Advanced 
Conducting class.  This should take about 10 minutes, and can be scheduled at your 
convenience.   
 
For your information, I will be asking the students to conduct the CMU Band.  The band 
will play music excerpts (4-16 measures) with predetermined errors inserted into the 
performance.  After conducting an excerpt, the student conductor will mark any 
perceived errors on the score.  Students will conduct the full ensemble in some excerpts, 
and single sections in others.  In addition to finding errors while conducting, the 
participants will listen to recordings of similar music and indicate perceived errors on the 
score. 
 
Thank you for your consideration. 
 
Sincerely, 

 
Dori Waggoner   
xxx@xxx.edu 
(xxx)xxx-xxxx 
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Appendix B 
 

PARTICIPANT INFORMATION AND LOG 
 

Participant Information Sheet 
 
 
 
Name ___________________________________________  Age __________________   
 
University ____________________________________________  circle one:   JR  SR 
 
Conducting experience (drum major, pep band, church group, etc.)  
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________  

 
Major Instrument _____________________ 
 
Secondary Instrument(s) (at least high school quality ability) _____________________ 
 
 
Previous knowledge of music in excerpts (played/conducted in what setting – i.e. 
played in high school band for contest or conducted in Rehearsal Clinic last year): 
 
Tocatta for Band/Erickson__________________________________________________ 
   
In the Forest of the King/La Plante___________________________________________ 
 
On a Hymnsong of Phillip Bliss/Holsinger_____________________________________ 
 
Yorkshire Ballad/Barnes___________________________________________________ 
 
Flourish for Wind Band/Vaughan Williams____________________________________ 
 
Hosts of Freedom/King-Paynter_____________________________________________ 
 
 
Additional Comments ___________________________________________________ 
 
________________________________________________________________________ 
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Preparation Log  Name _________________________ 
 

Date Beginning 
Time 

Ending 
Time 

Preparation Activity  
(conducted, played parts, listened to recording, etc.) 
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Appendix C 
 

RAW ERROR DETECTION SCORES 
 
Participant  1  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 5 2-1  R 0 
1-2 N 2 2-2 N 2 
1-3 R 4 2-3 R 4 
1-4 N 0 2-4 N 0 
1-5 N 4 2-5 N 3 
1-6 N 4 2-6 N 0 
1-7 R 5 2-7 R 3 
1-8 R 0 2-8 R 0 
1-9 N 3 2-9 R 4 
1-10 R 0 2-10 N 0 
1-11 R 4 2-11 R 4 
1-12 N 3 2-12 R 0 
1-13 R 5 2-13 N 0 
Total EDS  39 Total EDS  20 
NES 1R/3N 4  NES 1R/1N 2  
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 

 
Participant  2  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 3 
1-2 N 0 2-2 N 0 
1-3 R 0 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 3 2-5 N 3 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 3 2-8 R 0 
1-9 N 0 2-9 R 4 
1-10 R 5 2-10 N 4 
1-11 R 5 2-11 R 0 
1-12 N 0 2-12 R 5 
1-13 R 4 2-13 N 5 
Total EDS  30 Total EDS  34 
NES 1R/2N 3  NES  0 
Unplanned 
Errors 

 1 Unplanned 
Errors 

 n/a 
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Participant  3  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 2 2-2 N 1 
1-3 R 0 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 4 2-5 N 4 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 3 2-8 R 0 
1-9 N 0 2-9 R 5 
1-10 R 0 2-10 N 5 
1-11 R 4 2-11 R 4 
1-12 N 0 2-12 R 4 
1-13 R 0 2-13 N 0 
Total EDS  23 Total EDS  33 
NES 3N 3 NES  0 
Unplanned 
Errors 

 1 Unplanned 
Errors 

 n/a 

 
 
 
Participant  4  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 0 2-2 N 0 
1-3 R 4 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 2 2-5 N 5 
1-6 N 4 2-6 N 2 
1-7 R 4 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 0 2-10 N 3 
1-11 R 3 2-11 R 4 
1-12 N 0 2-12 R 0 
1-13 R 3 2-13 N 0 
Total EDS  20 Total EDS  24 
NES 3N 3 NES 2N 2 
Unplanned 
Errors 

 1 Unplanned 
Errors 

 n/a 
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Participant  5  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 2 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 4 
1-4 N 0 2-4 N 0 
1-5 N 4 2-5 N 0 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 0 2-10 N 2 
1-11 R 0 2-11 R 5 
1-12 N 0 2-12 R 0 
1-13 R 0 2-13 N 0 
Total EDS  21 Total EDS  18 
NES 2R/3N 5 NES 1N/1R 2 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 1 

 
 
 
Participant  6  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 2 
1-2 N 2 2-2 N 0 
1-3 R 4 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 1 2-5 N 1 
1-6 N 5 2-6 N 0 
1-7 R 4 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 3 2-10 N 5 
1-11 R 4 2-11 R 4 
1-12 N 0 2-12 R 4 
1-13 R 4 2-13 N 0 
Total EDS  27 Total EDS  26 
NES  0 NES 2N 2 
Unplanned 
Errors 

 0 Unplanned 
Errors 

 n/a 
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Participant  7  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 0 2-2 N 3 
1-3 R 4 2-3 R 5 
1-4 N 3 2-4 N 0 
1-5 N 2 2-5 N 3 
1-6 N 0 2-6 N 0 
1-7 R 5 2-7 R 3 
1-8 R 1 2-8 R 0 
1-9 N 0 2-9 R 2 
1-10 R 0 2-10 N 0 
1-11 R 0 2-11 R 5 
1-12 N 0 2-12 R 0 
1-13 R 4 2-13 N 0 
Total EDS  19 Total EDS  21 
NES 4N 4 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 2 

 
 
 
Participant  8  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 2 
1-2 N 0 2-2 N 0 
1-3 R 4 2-3 R 2 
1-4 N 0 2-4 N 2 
1-5 N 2 2-5 N 2 
1-6 N 0 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 2 2-8 R 0 
1-9 N 0 2-9 R 1 
1-10 R 0 2-10 N 2 
1-11 R 2 2-11 R 4 
1-12 N 0 2-12 R 0 
1-13 R 3 2-13 N 0 
Total EDS  18 Total EDS  20 
NES 3N 3 NES 3N 3 
Unplanned 
Errors 

 2 Unplanned 
Errors 

 n/a 
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Participant  9  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 2 2-2 N 0 
1-3 R 0 2-3 R 5 
1-4 N 5 2-4 N 0 
1-5 N 5 2-5 N 3 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 3 
1-10 R 0 2-10 N 4 
1-11 R 5 2-11 R 3 
1-12 N 0 2-12 R 4 
1-13 R 3 2-13 N 0 
Total EDS  30 Total EDS  27 
NES 1N 1 NES 3N 3 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 1 

 
 
 
Participant  10  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 2 2-1  R 3 
1-2 N 0 2-2 N 0 
1-3 R 4 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 4 2-5 N 1 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 2 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 0 2-10 N 3 
1-11 R 4 2-11 R 0 
1-12 N 0 2-12 R 4 
1-13 R 5 2-13 N 0 
Total EDS  31 Total EDS  21 
NES 2N 2 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 1 
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Participant  11  
 
Error (set 1) Error type Score  Error (set 2) Error type Score 
1-1  R 0 2-1  R 2 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 4 
1-4 N 0 2-4 N 0 
1-5 N 5 2-5 N 2 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 4 
1-8 R 4 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 3 2-10 N 0 
1-11 R 3 2-11 R 3 
1-12 N 5 2-12 R 0 
1-13 R 0 2-13 N 0 
Total EDS  37 Total EDS  15 
NES  0 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 

 
 
 
Participant  12  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 4 2-2 N 0 
1-3 R 5 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 5 2-5 N 5 
1-6 N 5 2-6 N 5 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 4 2-9 R 3 
1-10 R 5 2-10 N 0 
1-11 R 5 2-11 R 5 
1-12 N 0 2-12 R 5 
1-13 R 5 2-13 N 5 
Total EDS  43 Total EDS  38 
NES 1N 1 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 
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Participant  13  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 1 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 3 2-5 N 3 
1-6 N 0 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 3 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 5 2-10 N 3 
1-11 R 4 2-11 R 5 
1-12 N 0 2-12 R 4 
1-13 R 5 2-13 N 5 
Total EDS  32 Total EDS  31 
NES  0 NES  0 
Unplanned 
Errors 

 0 Unplanned 
Errors 

 n/a 

 
 
 
Participant  14  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 2 2-1  R 4 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 5 2-5 N 5 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 2 2-8 R 0 
1-9 N 0 2-9 R 3 
1-10 R 0 2-10 N 0 
1-11 R 4 2-11 R 5 
1-12 N 0 2-12 R 5 
1-13 R 5 2-13 N 0 
Total EDS  35 Total EDS  32 
NES 1R/2N 3 NES 2R/3N 5 
Unplanned 
Errors 

 0 Unplanned 
Errors 

 n/a 
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Participant  15  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 2 
1-2 N 1 2-2 N 0 
1-3 R 4 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 3 2-5 N 5 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 5 2-10 N 3 
1-11 R 4 2-11 R 5 
1-12 N 0 2-12 R 5 
1-13 R 5 2-13 N 0 
Total EDS  32 Total EDS  30 
NES 1N 1 NES 2N 2 
Unplanned 
Errors 

 1 Unplanned 
Errors 

 n/a 

 
 
 
Participant  16  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 4 
1-4 N 0 2-4 N 0 
1-5 N 3 2-5 N 3 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 0 2-10 N 3 
1-11 R 4 2-11 R 3 
1-12 N 0 2-12 R 0 
1-13 R 5 2-13 N 0 
Total EDS  29 Total EDS  18 
NES 1N 1 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 
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Participant  17  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 2 2-2 N 0 
1-3 R 5 2-3 R 4 
1-4 N 0 2-4 N 0 
1-5 N 4 2-5 N 3 
1-6 N 5 2-6 N 0 
1-7 R 5 2-7 R 4 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 0 2-10 N 4 
1-11 R 5 2-11 R 5 
1-12 N 0 2-12 R 0 
1-13 R 5 2-13 N 0 
Total EDS  31 Total EDS  20 
NES 1N/1R 2 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 

 
 
 
Participant  18  
 
Error (set 1) Error type Score Error (set 2) Error type Score 
1-1  R 0 2-1  R 0 
1-2 N 3 2-2 N 0 
1-3 R 5 2-3 R 5 
1-4 N 0 2-4 N 0 
1-5 N 5 2-5 N 5 
1-6 N 0 2-6 N 0 
1-7 R 5 2-7 R 5 
1-8 R 0 2-8 R 0 
1-9 N 0 2-9 R 0 
1-10 R 3 2-10 N 3 
1-11 R 0 2-11 R 5 
1-12 N 0 2-12 R 5 
1-13 R 5 2-13 N 0 
Total EDS  26 Total EDS  28 
NES  0 NES 1N 1 
Unplanned 
Errors 

 n/a Unplanned 
Errors 

 0 
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Appendix D 
 

EXCERPT SCORES AND PURPOSEFULLY INCORRECT PARTS 
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Set 1 – Excerpt 1 
Toccata for Band, Frank Erickson 

Error 1-1 – Cornet 1, m. 171, rhythm 
Error 1-2 – Flute, m.173, note 
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Set 1 – Excerpt 2 (page 1) 
In the Forest of the King, Pierre LaPlante 
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Set 1 – Excerpt 2 (page 2) 
In the Forest of the King, Pierre LaPlante 

Error 1-3 – Tuba, m.48, rhythm 
Error 1-4 – Tuba, m.52, note 
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Set 1 – Excerpt 3 (page 1) 
On a Hymnsong of Philip Bliss, David Holsinger 

Error 1-5 – Tuba, m.11, note 
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Set 1 – Excerpt 3 (page 2) 
On a Hymnsong of Philip Bliss, David Holsinger 
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Set 1 – Excerpt 4 (page 1) 
Yorkshire Ballad, James Barnes 
Error 1-6 – Baritone, m.46, note 

Error 1-7 – Baritone, m.48, rhythm 
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Set 1 – Excerpt 4 (page 2) 
Yorkshire Ballad, James Barnes 
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Set 1 – Excerpt 5 (page 1) 
Flourish for Wind Band, Ralph Vaughan Williams 

Error 1-8 – Alto Sax 1, m.2 (after A), rhythm 
Error 1-9 – Trumpet, m.3 (after A), note 
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Set 1 – Excerpt 5 (page 2) 

Flourish for Wind Band, Ralph Vaughan Williams 
Error 1-10 – Flute, m.8 (after A), rhythm 
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Set 1 – Excerpt 6 (page 1) 

Hosts of Freedom, K.L. King/arr. John Paynter 
Error 1-11 – Flute, m.3 (of excerpt), rhythm 
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Set 1 – Excerpt 6 (page 2) 

Hosts of Freedom, K.L. King/arr. John Paynter 
Error 1-12 – Flute, m.4 (of excerpt), note 

Error 1-13 – Flute, m.5 (of excerpt), rhythm 
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Set 2 – Excerpt 1 
Toccata for Band, Frank Erickson 

Error 2-1 – Trombone, m.1, rhythm 
Error 2-2 – Flute, m.2, note 
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Set 2 – Excerpt 2 
In the Forest of the King, Pierre LaPlante 

Error 2-3 – Baritone Saxophone, m.3 (of excerpt), rhythm 
Error 2-3 – Flute, m.4 (of excerpt), note 

 

 

 



 

126 

 

 
Set 2 – Excerpt 3 (page 1) 

On a Hymnsong of Philip Bliss, David Holsinger 
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Set 2 – Excerpt 3 (page 2) 

On a Hymnsong of Philip Bliss, David Holsinger 
Error 2-5 – Baritone Saxophone, m.38, note 
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Set 2 – Excerpt 4 (page 1) 
Yorkshire Ballad, James Barnes 
Error 2-6 – Baritone, m.4, note 
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Set 2 – Excerpt 4 (page 2) 
Yorkshire Ballad, James Barnes 

Error 2-7 – Baritone, m.6, rhythm 
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Set 2 – Excerpt 5 (page 1) 
Flourish for Wind Band, Ralph Vaughan Williams 

Error 2-8 – Horn 2&4, m.2 (after B), rhythm 
 

 

 
 



 

131 

 

Set 2 – Excerpt 5 (page 2) 
Flourish for Wind Band, Ralph Vaughan Williams 

Error 2-9 – Cornet 1, m.3 (after B), rhythm 
Error 2-10 – Alto Saxophone, m.5, note 
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Set 2 – Excerpt 6 (page 1) 
Hosts of Freedom, K.L. King, arr. John Paynter 
Error 2-11 – Clarinet 2, m.1 (of trio), rhythm 
Error 2-12 – Clarinet 2, m.4 (of trio), rhythm 

Error 2-13 – Clarinet 2, m.7 (of trio), note 
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Set 2 – Excerpt 6 (page 2) 
Hosts of Freedom, K.L. King, arr. John Paynter 
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