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I. Practice 
 

Byo, James L. “Teaching Problem Solving in Practice,” Music Educators Journal, Vol. 
91, No. 2 (Nov. 2004): 35-39. 
http://www.jstor.org/stable/3400047 
 
This article is addresses one of the most pertinent and essential questions a teacher can 
ask him or herself; how to teach a student how to practice. The author examines a step-
by-step protocol by which teachers can teach students what it means to isolate, slow 
down, and problem-solve. Since much of practice time is spent alone and unsupervised, it 
is important that the individual student have a clear plan and the author gives a “Work 
Place Practice Protocol” which is a nine-step structural practice plan that includes 
identifying and isolating an error or ‘work place’, solving the issue, inching forward 
towards a faster tempo and then putting the piece back together. He also suggests 
documenting final tempi in order to have a good starting point for the next practice 
session. This methodical approach to teaching students how to practice seemed excellent 
for younger students in particular, but also can be used for older students and ensembles. 
He also suggests having individuals in an ensemble tape their particular part in a practice 
room for more direct assessment by the instructor. The whole point of the article was for 
teachers to give students ways to tangibly record and assess their progress and help give 
them a sense of accomplishment. 
 
 
Kostka, Marilyn J. “Practice Expectations and Attitudes: A Survey of College-Level 
Music Teachers and Students,” Journal of Research in Music Education, Vol. 50 No. 2 
(Summer, 2002):145-154. 
http://www.jstor.org/stable/3345818 
 
In this study the subjects were 127 college-level music teachers and 134 college music 
students. They were all given a written survey to complete which addressed four main 
areas; 1) attitudes about specific music skills, 2) expectations concerning use of practice 
time, 3) expectations for routines and strategies for practicing, and $) attitudes towards 
practice in general. The results showed that teachers expected more practice than the 
students reported, that most teachers expected students to follow a specific practice 
routine even though students indicated that they did not do so, and that even though a 
majority of teachers reported discussing specific practice routines with their students, the 
majority of students reported that practice strategies were never discussed in studio 
lessons.  The introduction discusses different methods of practicing including aural 
imaging or mental practicing, physical practice, and knowledge of results (aural model) 
and discusses previous studies that when considered together suggest that practicing is 
most effective when there is a combination of physical and mental practicing and when 
the student has a specific task or focus of attention other than the amount of time spent 
practicing. In the study the average number of years the music students had studied their 
instrument was 8.14 years and the average number of years the teachers had taught was 
22. 67. They were all asked to rank the following music skills in order of importance: 
technique, musicality, sight-reading, tone quality, and memorization skills. Both groups 
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considered musicality as most important and memorization as least important with 
variations in ranking for the remaining skills. Teachers expected on average 14.5 hours of 
practice a week from their students while students reported an estimated 9.93 hours. 94% 
of teachers reported suggesting a “regular practice routine” for their students while only 
45% of students said they used a regular routine. The main point of this study raises the 
issue that not only do many teachers and students not discuss the establishment of a 
practice routine or strategy, but evaluation of that plan and follow up are also missing, 
hence recognizing whether that plan is working for the student. It is important to note 
however that students and teachers were not matched in this study. 

 
 

 

II. Rehearsals and Teacher Behavior 
 

Bergee, Martin J. “A Scale Assessing Music Student Teachers’ Rehearsal Effectiveness.” 
Journal of Research in Music Education, Vol. 40, No. 1 (Spring 1992): 5-13.  
http://www.jstor.org/stable/3345770 
 
Since effectiveness assessment of teachers rely on a set of rational-intuitive criteria, the 
author of this article had as his aim to construct, via factor analysis, a scale assessing the 
rehearsal of a set of student music teachers in secondary schools whose skills are often 
assessed with a generic evaluation instrument. The first several pages of the article 
discuss numerous previous studies that created a list of criteria by which teacher 
effectiveness could be evaluated, but which together demonstrate a great diversity of 
opinions. This study’s goals were to 1) determine evaluative criteria, 2) define factors 
central to student teachers’ rehearsal effectiveness, and then 3) determine inter-judge 
reliability and criterion-related validity of the resultant rating scale. Using previous 
studies, text books, teacher and student suggestions of desired competencies, the criteria 
he came up with 54 items and paired them with a Likert-type scale (strongly agree, agree, 
neutral, disagree, strongly disagree). This list was sent to 615 secondary school music 
teachers, college music and music education teachers, and graduate students in music 
education and each person was asked to indicate the extent to which each item portrayed 
good rehearsal technique for music student teachers. 251 responses came back. He 
analyzed the data and came up with a Student Teachers’ Rehearsal Effectiveness Rating 
Scale (STRERS) which he then asked a panel of 5 experienced music educators to use 
this scale to evaluate student teachers videotaped rehearsals. He then compared these 
results with the overseeing college of education supervisors’ final evaluations for these 
eight student teachers. His results showed that because of the growing prevalence of 
performance based teacher assessment; rating devices need to be vigorously examined for 
acceptable reliability and validity. His STRERS items were grouped under three factors: 
Conducting Technique, Teacher-Student Rapport, and Instructional Skills, and he found 
that the scale demonstrated good internal consistency for subscale and overall scores. 
 
 
Duke, Robert A. and Jacqueline C. Henninger. “Teachers’ Verbal Corrections and 
Observers’ Perceptions of Teaching and Learning,” Journal of Research in Music 
Education, Vol. 50, Number 1, (2002):75-87. 
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This study tested whether observers’ (51 undergraduate students enrolled in teacher 
preparation programs in the Schools of Music at the Ohio State University, Columbus 
and the University of Texas at Austin) perceptions of videotaped individual private 
lessons were affected by the types of verbal feedback students received from their 
teachers during the lesson. The types of statements that were compared were directive 
statements (how to change something) and verbal corrections expressed as negative 
feedback (negative evaluations subsequent to a performance trial). Observers watched 
two videotaped lessons, the first of which consisted of a teacher only giving directive 
feedback, and the second in which the teacher gave only negative feedback followed by a 
direction to repeat the performance. Observers were then asked to fill out a questionnaire 
with ten statements about the teacher and student from each lesson. The researchers 
found that there were no meaningful differences in the observers’ perception of the 
different kinds of feedback, and both lessons were rated highly positively. The article 
discusses in the introduction the difference between frequency, rate and type of feedback 
given by expert teachers vs. that given by non-expert teachers. The results were 
surprising to the researchers since nearly all published research about the discipline of 
teaching differentiates between negative feedback and directive statements. It has been 
shown that expert teachers give negative feedback statements as often as or more than 
directive statements. There is additional research that shows that there is little evidence 
that negative feedback (specifically in the context of successful lessons) has any affect on 
student attitude or levels of achievement nor does it have any impact on evaluations of 
teaching by third-party observers. With numerous opportunities to repeat performance 
trials, students have more opportunities for feedback, and the progress is more rapid. 
Finally the point is made that skilled teachers create positive learning environments but 
use their teaching to efficiently structure challenges of the lesson, give necessary 
feedback and monitor students’ progress closely and effectively. 
 
 
Yarbrough, Cornelia and Harry E. Price. “Prediction of Performer Attentiveness Based 
on Rehearsal Activity and Teacher Behavior” Journal of Research in Music Education, 
Vol. 29, No. 3 (Autumn, 1982):209-217. 
http://www.jstor.org/stable/3344994 
 
This study looked at videotaped high school ensemble rehearsals and examined teacher 
and performer behavior in order to determine the predictability of frequency of off-task 
behavior by these carrier variables: performance time, nonperformance time, frequency 
of social and academic approvals and disapprovals, stops, complete and incomplete 
teaching units, and teacher eye contact. Subjects were six high school ensemble teachers 
and randomly selected students from two mixed choruses, three bands, and one orchestra. 
The subjects were recorded and analyzed multiple times for on vs. off-task behavior and 
the above mentioned behaviors of the teacher. In the discussion, the authors caution 
against generalizing the results of this study since the variability among teachers was 
great and the low number of rehearsals. However, several points can be made from this 
study. As might be expected, more on-task behavior occurred during performance time 
than non-performance time. The dependent variable for social task reinforcement might 
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be attentiveness, and the dependent variable for academic task reinforcement might be 
performance. Surprisingly, incomplete teaching units and reinforcement errors involving 
sequence mistakes only contributed minimally to off-task behavior. The authors suggest 
further research focusing on the relationship of the teaching unit sequence and 
completeness of teaching units and how they may affect academic and musical learning. 
Eye contact suggests a strong relation to attentiveness on the part of the student. 
Promising independent carrier variables from this study are activity (performance and 
non-performance) and eye contact.  

 
 

III. Concert Programming 
 

Gilmore, Samuel. “Tradition and Novelty in Concert Programming: Bringing the Artist 
Back into Cultural Analysis,” Sociological Forum, Vol. 8, No. 2 (Jun., 1993):221-242. 
http://www.jstor.org/stable/684636 
 
 This article examines rationality which is often related to participation in cultural 
activities such as art or science that emphasizes an elite creating a recurring pattern of 
activity, and innovation which is often introduced by members of these same 
communities by promoting new works. The author’s argument is that these two elements 
converge in concert music programming and by documenting concert programs in the 
U.S. over a season, the author illustrates how the aesthetic interests of concert artists, and 
the rationalized aesthetic of recruiting an audience and pleasing administration combine 
to determine programming decisions. He attributes some of the conservative repertoire 
(which he calls repertory) focus to virtuosity (the dominant aesthetic of the 20th century), 
and suggests that the neglect of attention that the avant-garde in the performing arts has 
received in comparison to other arts is due to the conservativism of consumer tastes and 
administrative rationality. He also suggests that concert audiences resist innovation and if 
they do not like to listen to new music, repertory programming becomes the norm and 
new music is marginalized. He suggests that administrative choices for programming 
consider the efficiency of rehearsal and production costs, and since older repertory is 
known and therefore easier to put together, it is less risky to program conventional 
repertory than new pieces. The main point of this article, however, is to shift the primary 
locus of control to the artist, who ultimately determines cultural outcomes, and suggests 
that artists aesthetics are just as responsible as arts audiences and arts administrators in 
determining and influencing programming and suggests that these three forces are in 
alignment. He suggests that the repetition of a stable canon of repertoire serves the 
performer since it helps conventionalize concert activities and establishes aesthetic values 
for the concert world. The introduction of new music, on the other hand, serves the 
composer and supports risk-taking in aesthetic expression and helps sustain artistic 
legitimacy and new growth and development in the concert world. Through analysis of 
the above mentioned dichotomy, the author explains why current programming is a mix 
of new music and old music where repertory is dominant. (This is a fascinating study!) 
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IV. Improvisation 
 

Foss, Lukas. “Improvisation versus Composition,” The Musical Times, Vol. 103, No. 
1436 (Oct., 1962): 684-685. 
http://www.jstor.org/stable/948499 
 
In 1957 composer Lukas Foss founded his Improvisation Chamber Ensemble and gave 
several concerts in programs which included improvised works as well as composed 
works. In this article he discusses the difference between the two, and emphasizes how 
they are different both in their conception and in their performance. The juxtaposition of 
elements such as fate or inevitability (composition) and hazard or chance within 
boundaries (improvisation) is revealing. He mentions a conversation with Stockhausen 
who urged him not to underestimate chance, but Foss believes that chance is only 
interesting when it “rubs up against the will” and when musical selectivity plays a role in 
“correcting the chance formations.” He continues to describe the musical “blueprint” 
which is the basis for his ensemble’s improvisation and where system and chance act as 
partners. He argues that free aleatory not only is naïve and far too easily executed, but 
also interests virtuosi very little since a talented musician wishes to be more “than a mere 
instrument in the hand of chance.” He likens the improvisation of his quartet to the 
collective planning and experimentation of a jazz ensemble. He emphasizes critical 
listening skills and suggests that there is a “correct note, phrasing, dynamics and register” 
which should be found at a moment’s notice. He mentions that they record their 
performances and rehearsals and make decisions about their ‘musical blueprint’ based on 
the results and suggests improvisation as a type of marital therapy for the long conflict 
between composer and performer, and says that electronic music is a certain divorce. 

 
 

Riviere, Janine. “Using Improvisation as a Teaching Strategy,” Music Educators Journal, 
Vol. 93. No. 3 (Jan., 2006):40-45. 
http://www.jstor.org/stable/3401139 
 
In trying to implement the National Standards for Music Education, this teacher decided 
that using improvisation in the classroom as a teaching tool had its benefits not only to 
address Standard 3 (improvising melodies, variations, and accompaniments), but also to 
enable students to explore different ways of manipulating musical material which causes 
the brain to process information differently and therefore use more of the cortex, and 
hence strengthen the student’s ability to learn. She describes specific exercises to do with 
beginning strings groups, bands, and even advanced choral groups, all of which 
encourage creativity, reinforce performance skills, and emphasize concepts of harmonic 
progression and form. She suggests an outline of a course meeting with a specific order 
and time allotment for each activity including a period for improvisation. She also gives 
some suggestions for improvisatory repertoire and composers who incorporate some 
improvisation in their pieces. One of the most important elements in encouraging 
students to improvise is alleviating fear of performance and helping reduce anxiety 
related with playing alone or something different than everyone else. She suggests 
emphasizing the “game” element of improvisation and that it is fun and allows the 
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students to “play” in nonthreatening ways. This of course means reinforcement and 
encouragement, and a good model, as well as keeping the classroom a safe environment 
for experimentation to occur (e.g. no laughing or grimacing). She suggests that placing 
the improvisation portion of a class period at different places within the lesson can 
change the level of energy in the classroom, and if effectively placed in the high-energy 
part of the profile can achieve a maximum benefit. Finally, the author restates the idea of 
learning through play which is a target of childhood education, and emphasizes that this 
skill not only helps students learn to improvise, but also increases critical listening skills 
which can transfer to other situations. 

 
 

V. Child Development 
 

Jetter, June Thomson. “A Systematic Approach to Aural-Visual Identification in Music 
for Young Children,” Journal of Research in Music Education, Vol. 25, No. 1 (Spring, 
1977):21-31. 
http://www.jstor.org/stable/3344842 
 
This study’s aim was to observe the effectiveness of a functional model for teaching 
musical concepts to young children using an aural-visual identification instruction 
(AVII). The subjects were 203 2nd graders from fourteen intact classes in eight public 
elementary schools in the Kansas City area. The purpose of the study was to compare the 
achievement gain of these students of high, middle, or low musical aptitude on three tasks 
in the area of timbre concept development and three tasks in the area of pitch concept 
development; these were respectively, aural identification of trombone timbre, aural 
identification of clarinet timbre, and aural identification of cello timbre, and aural 
identification of a semitone, aural identification of a whole tone, and visual identification 
of a semitone interval on a keyboard. The achievements measure consisted of thirty-six 
items. Teachers were in four categories, experienced music specialists, first-year music 
specialists, student teacher music specialists, and experienced classroom teachers, all 
using the AVII model materials. Clearly the independent variables were teacher training 
and experience, student musical aptitude (measured bye a PLMAP test), and the type of 
musical task. Students were tested before instruction and after instruction. The AVII 
model was designed for discriminated recall tasks, and involved categorizing objects 
according to their membership in a set of other instances with similar characteristics. 
Hence, teachers showed students positive examples of instances so students could 
recognize similar traits, and negative instances so they could see how they were different. 
Ultimately the results for this study showed that the AVII model did cause achievement 
gain in all levels of students, but they found that first-year teachers’ students showed the 
least amount. In future tests the authors determined it would be best to craft a specific 
script for the teachers to use that would help the study measure the capacity of the 
children to develop musical concepts rather than the quality of the instruction they 
received. 
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Paul, Phyllis M. “Elementary-Aged Children’s Aesthetic Experiences with Music,” The 
Journal of Music Therapy, Vol. 45 No. 2 (Summer 2008): 135-146. 
From Wilson Web (Accession Number 200819702234004) 
 
This study observed 60 fourth graders (9 year olds) from 3 intact public schools that 
included gifted and special needs children. The subjects listened to Rhapsody on a Theme 
of Paganini, op. 43, Variation 18 by Rachmaninoff and registered their response by 
manipulating a Continuous Response Digital Interface (CRDI) dial. One week later the 
same participants repeated the listening activity under identical experimental conditions. 
Aggregated graphic analyses showed that many of the children’s highest and lowest 
reactions clustered at the same places in both test and retest indicating a high positive 
correspondence between the two listening sessions. In Music Therapy aesthetic 
responsiveness can be an important part of treatment protocol, so determining emotional 
responses to music and recognizing affective qualities in music can be useful in 
establishing treatment. The fact remains that data collection of aesthetic responses to 
music with younger children or children who cannot express their feelings verbally or 
with writing skills is challenging. Hence the use of the CDRI which is a potentiometer 
interfaced with a computer that allows the measurement of a response simultaneously 
with stimulus presentation. This tool has successfully been used with everyone from 
preschoolers with and without disabilities through adults The choice of piece came from 
a study done by Payne in 1980 that suggested that listeners may experience a more 
immediate enjoyment of, and appreciation for, music of the romantic period. An 
interesting point is made that it would be useful to investigate whether people of all ages 
and with differing abilities from the western cultural tradition respond to music in a 
similar manner. If reactions to western art music seem to cross boundaries of musical 
training and age then perhaps this music can be used for music therapy purposes with 
people for whom this music is unfamiliar. The author suggests further studies comparing 
aesthetic musical “footprints” of children with those of adults.  The results showed that 
responses between students categorized in each of three groups (Normally developing 
(ND), Students with special needs (SN), and Gifted (G)) were varied. Correlations were 
as follows: r = 0.90 for ND and G, r = 0.76 for ND and SN, and r = 0.46 for SN and G. 
This was unexpected. It was concluded that it is impossible to determine whether or not 
these students had aesthetic experiences, but it is clear that they did respond to the music 
and could successfully use the CRDI dial to indicate their reactions. 
 
 

VI. Musical Creativity 
 

Root-Bernstein, Robert S. “Music, Creativity and Scientific Thinking,” Leonardo, Vol. 
34, No. 1 (2001): 63-68. 
http://www.jstor.org/stable/1576986 
 
In this article the author looks at scientists who have been musicians and ways they have 
used their music to inform their scientific work, and examines ways in which music and 
science share a common set of “tools for thinking” that unifies all disciplines. The author 
suggests that creative individuals are usually people who think in trans-disciplinary ways 
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and focuses the article on individuals exhibiting this type of thinking. For example, 
Berlioz was a practicing physician, Borodin was a professor of Chemistry, Ansermet and 
Xenakis trained as mathematicians, the latter also an architect, Elgar had a private 
chemistry lab and even filed for a patent for a process for producing hydrogen sulfide. 
Not to mention Tom Lehrer (a Harvard trained mathematician) and his song “The 
Elements”. He mentions that enough scientists have designed or built musical instruments 
that one could perform an entire concert on those instruments alone. He argues against 
Howard Gardner’s theory of multiple intelligences which argues for domain-specific 
ideation linked to disciplinary specialization since the author believes that creative 
thinking is trans-disciplinary and transferable from one field to another. He also believes 
that musical and scientific abilities are “correlative talents,” or skills in different areas 
which can be integrated to yield surprising and effective results. These skills, like pattern-
forming and pattern recognition, kinesthetic ability, imaging, aesthetic sensibility, 
analogizing and analysis can transfer to the realm of science. The article discusses this 
correlation at great length and with many supporting examples from quantum physics to 
synaesthesia. 
 
 

VII. Musical Memory 
 

Rubin-Rabson, Grace. “The Psychology of Memorizing,” Music Educators Journal, Vol. 
36, No. 3 (Jan., 1950): 22-23+45. 
http://www.jstor.org/stable/3388606 
 
This article written in 1950 addresses the fact that audiences today (and then) expect 
music to be memorized, not only by pianists and singers, but by conductors as well. As a 
psychologist, Dr Rubin-Rabson shakes her head at the countless fruitless hours music 
students spend ‘practicing’ with the aim of memorizing since their teachers don’t know 
how to teach them to go about the process in a meaningful and efficient manner. She 
says, “It is impossible to imagine a student in any other field of human endeavor 
cheerfully investing so much time and cheerfully accepting such insignificant results.” 
She raises the following questions: Is memorization such an elaborate and intricate 
combination of processes that it yields only to the unusually gifted, or at a price of 
overwhelmingly hard work? Or, is the learning itself blind and groping and without plan? 
What musical capacities must the student possess, and to what extent must he possess 
them in order to memorize with reasonable proficiency? Is a high degree of intelligence 
necessary? What follows is a discussion of the various parameters of music 
memorization; kinesthetic, visual, auditory, and conceptual, and a discussion of muscle 
memory without any cognitive memory to fall back on, and hence the appalling number 
of disasters in performance. The main point she makes is that intense study of the piece 
(“looking” rather than “playing”) before practicing is the first step in effective 
preparation for memorization. She then lists several points (“from the laboratory”) that 
are important considerations about the cognitive and psychological approach to 
memorization, suggesting that it is possible to formulate a “method” of memorizing that 
takes into account the multiple factors of music learning and performance.  
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VIII. Performance Anxiety and Pressure 
 
Ely, Mark C. “Stop Performance Anxiety!” Music Educators Journal, Vol. 78, No. 2 
(Oct., 1991):35-39. 
http://www.jstor.org/stable/3398258 
  
This article is basically a simple overview of the causes, symptoms, and possible 
solutions for performance anxiety. The introduction states that performance anxiety has 
four components; physiological, cognitive, behavioral and psychological, and that 
because these are not mutually exclusive and they are interrelated, finding solutions for 
stage fright is not an easy task. The author discusses the physiological effects and 
symptoms of anxiety and describes anxiety disorders as social phobias. He emphasizes 
the fact that anxiety comes from a perceived threat and that this fear can be avoided by 
properly preparing for a performance and recognizing that worries about who is judging 
us are often unfounded. Performance anxiety can be a learned reaction since children 
usually have little fear performing in front of other people. Several solutions including 
beta-blockers, Alexander technique, verbal psychotherapy, biofeedback, positive 
cognitive statements, systematic desensitization, autogenic therapy and meditation are 
discussed at length. The point is also made that perhaps the best way to eliminate 
detrimental performance anxiety is to be well-prepared and distribute deliberate 
practicing over a period of time rather than cramming things at the last minute. The 
author also recommends practicing performing, and doing it regularly in order to get 
more used to the idea of performing in front of others. 
 
 
LeBlanc, Albert, Young Chang Jin, Mary Obert, and Carolyn Siivola. “Effect of 
Audience on Music Performance Anxiety,” Journal of Research in Music Education, 
Vol. 45, No. 3 (Autumn, 1997):480-496. 
http://www.jstor.org/stable/3345541 
  
This study is a follow up study to one done by LeBlanc in 1994 which theorized that 
presence and behavior of audience, authorities, educators, family, media and peer group 
were variables that can influence performance anxiety. This study examined the effect of 
audience on high school band members playing solos in three different settings; alone in 
a practice room, in a practice room with one researcher present, and in the rehearsal room 
with all researchers, a peer group, and a tape recording being made. These situations were 
designed to follow what the authors thought to be increasingly intense audience 
experiences and were spaced two weeks apart. The secondary objective of the study was 
to explore possible gender differences in the response to the above situations.  They used 
a representative selection of 27 male and female high school (9-12 grade) band members 
as their subjects (intentionally not just choosing the highly motivated students that had 
volunteered to enter solo festival) and the dependent measures were 1) perceived anxiety 
(on a “thermometer” scale from 0 to 10), 2) measured heart rate during performance, 3) 
judges rating of final performance, and 4) an exit interview. Results showed that self-
reported anxiety rose with each successive performance situation and each increase was 
significant. Heart rate was steady for the first two performance situations, but rose for the 
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third. They found that females presented better performances (according to the judges) 
and reported higher anxiety than the males in the third performance situation. They also 
had higher heart-rates in the first and third situations than did the males. In this sense 
gender arose as a significant predictor of heart rate during performance. The article also 
mentions a number of previous studies on audience effect on performance anxiety, but 
with different variables. One interesting thing they discovered was that subjects from 
higher grades (and therefore most likely more experienced) reported and showed lower 
anxiety levels in general. 
 
 
Lehrer, Paul M. “A Review of the Approaches to the Management of Tension and Stage 
Fright in Music Performance,” Journal of Research in Music Education, Vol. 35, No. 3 
(1987): 143-153. 
http://www.jstor.org/stable/3344957 
 
This author of this review states that anxiety has several different forms and each might 
best be managed in a unique way. Craske and Craig (1984) found very low correlations 
among physiological, cognitive and behavioral measures of anxiety among non-anxious 
pianists during performance, but higher correlations among anxious pianists. This study 
suggests that the different manifestations of stage fright be treated in different ways, and 
these include 1) fear of fear, 2) fear of disapproval by important others, 3) problems with 
concentration and distraction, and 4) a judgmental attitude towards problems in 
performance. He discusses physiological problems and potential treatments of muscle 
relaxation, biofeedback, self-hypnosis, beta-blockers and valium. Prosthetic hardware can 
help reduce carpal tunnel syndrome, a tension-related physical problem, among 
musicians. Feldenkrais, Alexander technique and yoga are also mentioned as potentially 
helpful for relieving performance stress. Cognitive factors that raise anxiety are one’s 
reaction to a lack of control, demands for a high level of perfection, perception that stakes 
are high and probability of success are low, and the fact that musicians can compare their 
work with recorded (and spliced) versions of the same piece. Possible solutions to these 
cognitive problems are discussion with friends, colleagues, teachers and coaches, 
counseling, psychotherapy, and other types of cognitive therapy that help people 
recognize self-defeating mental patterns. The author briefly discusses several empirical 
studies of cognitive therapies. In terms of behavioral problems such as interpersonal 
problems with teachers, friends, managers and stage hands, avoidance of practicing 
difficult passages, and avoidance of creating performance opportunities, the author 
suggests several alternative solutions; workshops on assertiveness training, systematic 
desensitization, and helping performers with anxiety recognize that experience helps 
lessen the anxiety. In conclusion, the author mentions that, although a few studies have 
been done to show the effectiveness of some of these strategies for lessening performance 
anxiety, there is much more research to be done.  
 
 
Markman, Arthur B., W. Todd Maddox, and Darrell A. Worthy. “Choking and Excelling 
Under Pressure,” Psychological Science, Vol. 17, No. 11 (2006):944-949. 
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This article does not specifically address musical issues, however it discusses decrements 
in performance on cognitive tasks resulting from pressure to perform (choking) which are 
believed to be caused by interference with the ability to use explicit strategies (the 
distraction theory) and the fact that pressure should actually improve performance on 
tasks for which explicit strategies hamper performance. Subjects were given one of two 
nearly identical learning tasks, the only difference being that one required learning a rule 
and one required holistic information-integration strategy (or procedural or similarity-
based process). Explicit rule would hurt performance in the latter. As predicted the results 
showed that pressure decreased performance on the rule-based task and enhanced 
performance on the information-integration task. The distraction hypothesis posits that 
pressure decreases the available working memory resources and therefore has a negative 
effect on cognitive performance. One might then deduce that the opposite is true: 
pressure could enhance performance on tasks for which performance is harmed by 
interference from processes that rely intensively on working memory. The subjects were 
80 University of Texas community members who were randomly assigned to one of four 
between-subjects conditions defined by the factorial combination of two levels of 
pressure (low and high) and two category types (rule based categories and information-
integration categories. Pressure level was manipulated through the task instructions. The 
low pressure group was asked to do their best while the high pressure group was told that 
they would receive a monetary bonus if both they and a (fictional) partner exceeded a 
performance criterion, and that neither would receive the bonus if either one of them 
failed to meet the criterion.  Each high-pressure subject was then informed that their 
partner (again, fictional) had already exceeded the criterion. Subjects performed eight 
blocks of 80 learning trials in each of which they were shown an item on a computer and 
asked to press a key to indicate the category in which they though it belonged. The results 
showed that as expected, subjects learning rule-based categories had higher accuracy on 
average in the low-pressure condition than in the high-pressure condition, and subjects 
learning in the information-integration categories showed the opposite; increased 
performance in the high-pressure conditions. The implications of this study support 
evidence that pressure in musical performance has a negative effect on the outcome since 
musicians rely on available cognitive memory resources for recall in memorized pieces. 
 
 
Steptoe, Andrew. “Performance Anxiety. Recent Developments in Its Analysis and 
Management,” The Musical Times, Vol. 123, No. 1674 (Aug., 1982): 537-541. 
http://www.jstor.org/stable/962763 
  
The focus of this article was to outline recent developments (in 1982) in our 
understanding of performance anxiety and to bring them to the attention of professional 
musicians and teachers. The author likens performance anxiety to other focal anxieties in 
that they involve the individual’s physical and mental response to the presence of a feared 
situation. He isolates performance anxiety as unique since it affects not only cognition 
and physiology but behavior as well. The article discusses excessive physiological 
arousal and maladaptive cognitive style as two separate components affecting 
performance. The author suggests that performance improves with increasing arousal up 
to a certain point at which it deteriorates rapidly once an optimum level of arousal is 
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reached. He gives the example of students learning to drive a car and the added stress of 
taking the driving test. The author confirmed this to be true as well in professional singers 
in a study he did asking them to rank the quality of their performance in 5 different 
settings: a lesson, dress rehearsal, public performance, audition and practice in private. 
They also ranked the tension they felt in these settings on a scale from 1-9 (lower 
numbers indicating more stress). As predicted the best performances occurred at levels of 
intermediate tension and the peak of performance coincided with public performance in 
his sample. He mentions the opposite of stage fright; stage boredom, where people 
actually have to deliberately increase tension in order to be able to perform well (he lists 
the tennis player, John McEnroe as an example). He discusses the difference between 
anxiety and arousal and states that similar physiological changes such as alteration in 
pulse rate, breathing, muscle tension and sweat gland activity accompany all intense 
states of emotional experience. The remainder of the article suggests possible therapies 
and solutions to minimize the detrimental effects of performance anxiety including 
positive inner speech, beta-blockers (although mentions that placebo pills were as 
effective), biofeedback, Jacobson’s muscle relaxation, systematic desensitization, 
cognitive behavior therapy, as well as other psychiatric therapies. Finally, he emphasizes 
the difference between brief psychological programs aimed at coping with specific 
difficulties and the more long-term psychotherapy recommended to performers with a 
tendency towards anxiety. He ends by expressing hope that someday the time will come 
when systematic instruction in relaxation and appropriate cognitive attitudes will be a 
core element of the music education curriculum. 
 
 

IX. The Listener/User 
 

Botstein, Leon. “The Audience,” The Musical Quarterly, Vol. 83, No. 4 (Winter, 1999): 
479-486. 
http://www.jstor.org/stable/742613 
 
This (brilliantly written) article is simultaneously a brief history of audiences from the 
times of aristocratic ballrooms and salons to the present. It is a survey of the evolution, or 
as Botstein might call it, the unfortunate decline of the audience from eager, engaged, and 
involved listeners and practitioners to passive, isolated, and snobbish spectators. The 
article is at once a history and a charge to composers, concert promoters, orchestra 
managers, and more specifically performers to shed the regalia of “high art” and it’s 
reliance on separation of listener and artist, and take on the role of moving audiences in a 
way that engenders value in live performances and revalues the experience of being out 
and watching live musicians share their musical experiences with whomever there is with 
ears to hear and eyes to see.  
 

X. Sleep-Based Consolidation 
 

Walker, Matthew P., Tiffany Brakefield, Alexandra Morgan, J. Allan Hobson, and Robert 
Stickgold. “Practice With Sleep Makes Perfect: Sleep-Dependent Motor Skill Learning,” 
Neuron, Vol. 35, (July 3, 2002): 205-211.  
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This study’s aim is to show that a night’s sleep results in 20% increase in motor speed 
without a loss of accuracy in subjects trained and subsequently retested on a finger 
tapping task. It is also shown that an equivalent period of time during wake provides no 
significant benefit. They also show a correlation between improved performance 
overnight and the amount of stage 2 NREM sleep, particularly late in the night. They 
suggest that the findings in this study have far reaching implications in the efficient 
learning of all skilled actions in humans. Research in 2001 done by Maquet, Peigneux, 
and Stickgold et al, indicated that sleep is necessary for the consolidation of procedural-
based skill memory. It has been shown that the ability of humans to perform visual 
discrimination tasks improves over a night of sleep. However most of the research done 
in the field of sleep-based consolidation has been in the visual field and not in the 
sensorimotor field. This study shows that practice is not the only element that improves 
performance, but that time is also a very important factor, and particularly time spent in 
solid states of sleep. They show that with no further training, significant gains in motor 
performance occur overnight. They show in this study that more than half the variance in 
overnight improvement is due to the time spent in stage 2 NREM sleep during the last 
quarter of the night. 62 Subjects were trained on the motor skill task over twelve 30-
second trials at either 10:00 a.m. or 10:00 p.m. Subjects trained at both times showed 
similar learning (only 2.3% difference at the end of training).Performance was defined as 
the number of repeated 5-keypress sequences completed in a 30 second trial. There were 
5 groups. Group A was “continued motor skill learning across wake” and were retested at 
4 hour intervals throughout the day. They showed a slow increase in performance but 
incremental increases were insignificant, thus the simple passage of time produced no 
significant improvement beyond that expected on the basis of continued rehearsal. Group 
B was the “continued  motor skill learning following wake and then sleep” group and 
these subjects were trained at 10:00 a.m., retested at 10:00 p.m. and then retested the 
following morning.  They showed insignificant improvements at the 10:00 p.m. retesting, 
but an 18.9% increase the next morning. Group C “Continued motor skill learning 
following wake with hand rest and then sleep” were trained at 10:00 a.m. and then wore 
mittens to prevent skilled finger movements before retesting at 10:00 p.m. Performance 
improvement at 10:00 p.m. was insignificant, but again the next morning there was a 
19.7% increase in performance. Group D “Continued motor skill learning following sleep 
and then wake” were trained at 10:00 p.m. and then retested at 10:00 a.m. the next 
morning. These subjects showed a 20.5% improvement overnight. They were then 
retested at 10:00 p.m. the same day and only showed a 2.0% improvement (with no 
additional training). Group E “correlation between continued motor skill learning and 
sleep” were trained at 10:00 p.m., spent the night in the sleep laboratory, and were 
retested at 10:00 a.m. the next morning. They showed 17.9% improvement overnight. 
When sleep stage scores were correlated with the increase in motor skill performance, a 
significant relationship was shown between the total percentage of stage 2NREM and the 
percentage of overnight improvement. No other stage of sleep displayed a significant 
correlation. Moral: sleep makes perfect.  
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Duke, Robert A. and Carla M. Davis. “Procedural Memory Consolidation in the 
Performance of Brief Keyboard Sequences,” Journal of Research in Music Education, 
Vol. 54, No. 2 (Summer, 2006): 111-124. 
http://www.jstor.org/stable/4101434 
 
This study was inspired by previous studies by Rubin-Rabson (1940a) that found that 
distributed practice, spaced over 2 days, was superior to both massed practice (cramming) 
and to practice time distributed across multiple sessions within a single day. Her findings 
are consistent with more recent research and findings on human memory, in particular 
sleep-based consolidation effects. The authors emphasize the fact that memory is the 
integration of new experiences into an already existing structure in the brain, and that the 
perception and memory of new events are affected by the mental history of the learner. 
The point is also made that memory changes over time and is plastic. Physical change 
that occurs following active learning is called memory consolidation and it not only 
involves reorganization of the neuronal synapses but also relocation of memory structures 
within the brain. The article discusses the difference between wake-based consolidation 
and consolidation that occurs during sleep which can even enhance memory. Sleep-based 
memory consolidation has been shown to enhance learned procedural skills without any 
additional practice, so complex motor skills, auditory and visual discrimination skills and 
verbal skills are all aided by sleep. Consolidation-based stabilization means that 
memories are no longer susceptible to interference. This stabilization is sleep-dependent, 
and increases the stability of procedural memory as well as involves further learning. The 
goal of this study was to observe the processes of motor skill learning in the context of 
music performance, and examine consolidation effects in simple and complex motor 
skills. Subjects were 49 right-handed non-music majors enrolled in music classes at 
University of Texas at Austin. They learned either one or two finger tapping sequences 
(similar to previous studies in 2003 by Walker, Brakefield, Hobson, et al), and tapped 
them with their left hand on a Roland KR-4700 Digital Piano with no sound. They 
watched a computer screen which showed finger numbers of the target sequence and 
registered a circle that was lit every time a key was pressed. Training sessions were 
twelve 30-second blocks of practice each followed by a 30-second rest. Retest was three 
30-second blocks each separated by 30-second rests.  Subjects were tested between 9:00 
a.m. and 5:00 p.m. and individual’s retest sessions were separated by 24 hours. Subjects 
reported the number of hours slept and their alertness using the “Stanford Sleepiness 
Scale” (Hoddes et al, 1973). They recorded the number of Correct Key Presses (CKP) per 
Block (B). There were five groups with different testing and retesting procedures and 
results as follows: 
 

A)  trained on one sequence on day 1 and were retested on day 2 following a 24-hour 
 interval that included sleep. 
B) Learned 1 sequence and recalled it 2X, following intervals of 24 hour and 48 

hours after training. Sleep-dependent enhancements were observed in both retests. 
C) Trained on two sequences on Day 1 and were retested on day 2 following a 24-

hour interval that included sleep. Performance seemed to benefit from 
consolidation-based enhancements in both sequences, but the effect was greater 
for the sequence learned second. 
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D) Trained on one sequence on day one and a second sequence on day 2 and were 
retested on both sequences on day 3. Significant performance improvements for 
both sequences were observed following sleep.  

E) Learned a sequence and recalled in twice, each time after a 24-hour interval that 
included sleep. To investigate the effects of learning a competing task on the 
consolidation of a reactivated memory, the subjects in this group learned a second 
sequence on day 2 immediately after the retest of the sequence learned on day 1. 
Both sequences were tested on day 3. The authors found that by introducing the 
second sequence following the day 2 retest of the first sequence, they inhibited the 
overnight consolidation-based enhancement of the first-learned sequence.  

 
 
  
 


