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Abstract  
 

The purpose of this study was to examine the effect of using a recording of students’ 

performance paired with specific feedback on the ability of middle school performers to 

accurately assess their own performance. Two conditions were employed: the introduction of 

specific verbal feedback while listening to a recording of the group’s performance (treatment) 

and listening to a recording of the group’s performance with no verbal feedback (control). The 

independent variable was the use of verbal feedback, and the dependent variable was the 

difference in calibration scores.  Other factors examined for possible effects on the dependent 

variable include event, loci of focus (group versus self) and performance level (low-level versus 

high-level).  Three research questions guided this study: (1) To what extent does specific 

feedback, combined with self-evaluation using a recording, promote self-calibration accuracy 

among middle school performers in instrumental music environments? (2) To what extent does 

the specific feedback impact the bands’ performance improvement, thus reflecting a group 

increased awareness over repeated events? (3) To what extent are middle school students able to 

differentiate their individual performance from the performance of the group in instrumental 

music environments? The band in the treatment condition started off worse, but improved more 

than the control group band. Students in the treatment group became better at differentiating their 

performance from the performance of the group than did the students in the control band.  

Differences noted for increases in awareness in the group environment did not transfer to 

calibration improvements in the solo performances. Entry level performance skills did not impact 

calibration awareness results. Verbal feedback worked for all students across the group. 

 

 



iv 
 

Acknowledgments 
 
The completion of this dissertation would not have been possible without assistance from several 

people:  

My husband, Seth, and my three children: Joel, Hannah, and Isaac. Without your love, 

support, encouragement, sacrifice, and patience this journey would not have been 

possible. 

My research advisor, Dr. Christopher Johnson, who invested hours reviewing my work 

from the brainstorming stage until the final draft. Thank you for listening, 

encouraging, inspiring, and challenging me.  

My research committee: Dr. Hanson-Abromeit, Dr. Dakon, Dr. Daugherty, and Dr. 

Patterson, who reviewed my work and provided significant perspective. 

My friend, Lindsey Williams, who brought his rich experience throughout this process; 

without whom, I would not have been able to complete this project. 

My friend, Dr. Becky Eason, who reviewed my work and offered immeasurable 

guidance. 

The adjudicators and clinician for lending their expertise.  

The participating students and faculty at North Kansas City School district. Thank you 

for giving your time and energy rehearsing music and completing self-

evaluations.  

Words cannot convey my heartfelt gratitude and appreciation to the individuals and groups listed 

above. For the influence you have had on my life and for your dedication to music education, 

Thank you. 

  



v 
  
 

Table of Contents  
Abstract .......................................................................................................................................... iii	

Acknowledgments .......................................................................................................................... iv	

Table of Contents ............................................................................................................................ v	

List of Figures ................................................................................................................................ ix	

List of Tables .................................................................................................................................. x	

Chapter 1 INTRODUCTION .......................................................................................................... 1	

Need for Study ............................................................................................................................ 5	

Purpose ........................................................................................................................................ 6	

Limitations and Delimitations ..................................................................................................... 6	

Chapter 2 REVIEW OF LITERATURE ......................................................................................... 9	

Introduction ................................................................................................................................. 9	

Learning through Observation .................................................................................................. 11	

Applied Metacognition ............................................................................................................. 14	

Awareness ................................................................................................................................. 17	

Liminal Space ........................................................................................................................... 17	

Recursiveness/Excursiveness .................................................................................................... 20	

Independence/Dependence ....................................................................................................... 22	

Self-Regulation ......................................................................................................................... 23	

Processing Performance Feedback ........................................................................................... 28	

Calibration ................................................................................................................................. 36	

Self-Evaluation in Music Environments ................................................................................... 41	

Summary ................................................................................................................................... 49	



vi 
 
Chapter 3 METHOD ..................................................................................................................... 54	

Participants ................................................................................................................................ 54	

Design ....................................................................................................................................... 55	

Materials ................................................................................................................................... 57	

Equipment ................................................................................................................................. 60	

Procedures ................................................................................................................................. 62	

Phase 1 - Pretest .................................................................................................................... 62	
 
Phase 2 - Project .................................................................................................................... 62	
 
Experimental Group .............................................................................................................. 62	
 
Control Group ....................................................................................................................... 65	
 
Phase 3 - Posttest .................................................................................................................. 66	

Chapter 4 RESULTS ..................................................................................................................... 67	

Analysis of the Data .................................................................................................................. 67	

Chapter 5 DISCUSSION .............................................................................................................. 77	

Limitations ............................................................................................................................ 81	
 
Summary and Implications for Future Research .................................................................. 82	

References ..................................................................................................................................... 85	

APPENDICES .............................................................................................................................. 99	

Appendix A ................................................................................................................................. 100	

Adapted Woodwind Brass Self Evaluation Form (WBSEF) .................................................. 100	

Appendix B ................................................................................................................................. 103	

Adapted Missouri Instrumental Large Group Evaluation Form (ILG) ................................... 103	

Appendix C ................................................................................................................................. 105	



vii 
 

Task Analysis Pretest .............................................................................................................. 105	

Appendix D ................................................................................................................................. 107	

Task Analysis Experimental Group ........................................................................................ 107	

Appendix E ................................................................................................................................. 110	

Task Analysis Control Group ................................................................................................. 110	

Appendix F.................................................................................................................................. 112	

Task Analysis Posttest ............................................................................................................ 112	

Appendix G ................................................................................................................................. 114	

Instrumental Performance Piece Pre/Post Test ....................................................................... 114	

Appendix H ................................................................................................................................. 121	

List of Evaluation Forms and Labels ...................................................................................... 121	

Appendix I .................................................................................................................................. 123	

Prepared Directions for Pretest ............................................................................................... 123	

Appendix J .................................................................................................................................. 125	

Prepared Directions for Experimental Group ......................................................................... 125	

Appendix K ................................................................................................................................. 128	

Prepared Directions for Control Group ................................................................................... 128	

Appendix L ................................................................................................................................. 131	

Prepared Directions for Posttest .............................................................................................. 131	

Appendix M ................................................................................................................................ 133	

Transcription of Clinician Feedback ....................................................................................... 133	



viii 
 
Appendix N ................................................................................................................................. 143	

IRB Approval for Continued Study ........................................................................................ 143	

Appendix O ................................................................................................................................. 145	

North Kansas City Parent Consent Form ................................................................................ 145	

Appendix P.................................................................................................................................. 148	

Raw Data ................................................................................................................................. 148	

 
  



ix 
 

List of Figures  
 
Figure 1: Triadic Reciprocal Causation according to Social Cognitive Theory (Bandura, 1986; 

Wood & Bandura, 1989) .......................................................... Error! Bookmark not defined.	

Figure 2: The importance of applied metacognition in the Self-Regulatory Process during the 

performance of a task .............................................................................................................. 16	

Figure 3 Perception formula for High-Level Performers ............................................................. 34	

Figure 4 Perception formula for Low-Level PerformersFormula for Low-level Performers ....... 34	

Figure 5 Evaluator Assessments of Band A and Band B Performances ....................................... 71	

 

  



x 
  
  List of Tables 
 
Table 1 Means and Standard Deviations for Pretest and Posttest Calibration Scores .................. 69	

Table 2 Univariate ANCOVA Examining Calibration Scores of Students in Band A and  

Band B .................................................................................................................................... 70	

Table 3 Means and Standard Deviations for First and Final Trial Differences between Band and 

Self Evaluations ...................................................................................................................... 72	

Table 4 General Linear Model Repeated Measures ANOVA Examining Post Evaluation Scores 

of Students in Band A and Band B form the First Rehearsal to the Last Rehearsal ............... 73	

Table 5 Means and Standard Deviations for Pretest and Posttest Calibration Scores Split Into 

Upper and Lower Quartiles from each Group ........................................................................ 74	

Table 6 Univariate ANOVA Examining Calibration Scores of Students in Band A and Band 

B by Quartiles ............................................................................................................................... 75	

Table 7 Means and Standard Deviations for First and Final Trial Differences between Band 

and Self Evaluations Split Into Upper and Lower Quartiles form Each Group ............................ 76	



1 
 

    Chapter 1 INTRODUCTION 

INTRODUCTION 

Musicians use a variety of strategies to improve performance. One of the tools successful 

musicians consistently use is self-evaluation. During the self-evaluation process, musicians 

attempt to accurately assess performance and make changes in order to fix mistakes or enhance 

future performances. If a person’s perception of their performance conflicts with actual 

performance behaviors he or she could choose incorrect strategies for improvement, or may not 

choose any strategies at all. Because musicians must use self-evaluation in order to make 

judgments about modifying practice strategies, investigating the process musicians employ while 

making judgments during performance could aid in creating more effective pedagogical 

approaches to teach self-evaluation strategies to novice performers.  

 This introduction will provide a framework of the research investigating the process of 

self-evaluation related to calibration. First, Bandura’s framework is presented, in which he 

postulates that personal experiences are the most influential in the process of self-correction. 

While several studies focus on vicarious learning as theorized by Bandura’s Reciprocal 

Causation Model, the focus of this study is on the self-observation component of his theory 

related to the process of self-evaluation. Next, an examination regarding the influences of 

cognitive development on the self-evaluation process will lead to a discussion concerning 

metacognition and the ways in which learners monitor their learning in order to evaluate the 

effect of their behaviors. A discussion of perceptual judgments of learning, called measures of 

calibration, will lead to related studies in music education. The chapter will end with the purpose 

of this study. 

 Researchers interested in self-evaluation have found that the process by which one 
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monitors behavior and uses performance feedback to alter subsequent performances can be 

influenced by the individual’s level of self-efficacy. Bandura (1977) presented a Social 

Cognitive Theory whereby observational learning emphasizes the influence of behavior, 

environment, and personal self-efficacy on behavioral change. Self-efficacy is the degree to 

which one believes his or her behavior will cause changes in performance. This theoretical 

framework of self-efficacy places personal experiences as the influential focus of cognitive 

processes. He postulated that the cognitive processes used to understand one’s own behavior are 

important in the retention and acquisition of new behavioral patterns. Self-evaluation, in this 

context, occurs concurrently with experience. The individual self-observes during the execution 

of a task, then uses the response information to make predictive assumptions about behavior to 

guide future behavior.  

 The cognitive role in altering behavior is central to the formation of predictions, self-

monitoring, and reflecting on the performance. Experiences of past performances are used to 

cognitively evaluate the consequences of choosing a strategy and the result of that choice on 

performance behavior. Performance outcomes are then used to predict future consequences of 

choice-making. The ability to predict behavioral changes involves creating standards of behavior 

that the individual uses to compare past and future behavior (Bandura, 1977).  These standards 

are called goals. Through this framework, preplanning through goal setting, self-monitoring in 

some evaluative form, and reflecting on behavior are important phases in motivating an 

individual to persist and expertly master a task.   

 In this paradigm, a learner’s cognitive development may also influence self-evaluations. 

Bouffard, Markovits, Vezeau, Boisvert, and Dumas (1998) investigated the differences between 

children at higher and lower cognitive levels within the same age group in order to examine their 
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accuracy of self-perceptions. Results indicated that children at a higher level of cognitive 

development were more accurate in their self-perceptions than children at a lower cognitive 

level.  Further, learners at a lower cognitive level did not seem to understand the value of 

assessment measures in relation to the self-evaluation process.  Because of this misperception, 

learners at a lower cognitive level seemed to perceive the information received from assessments 

as a personal judgment rather than statements that were intended for skill improvement 

(Bouffard, Markovits, Vezeau, Boisvert, & Dumas, 1998).  

 The process of self-evaluation uses higher order thinking skills that are part of a 

theoretical framework called metacognition. Metacognition involves engaging strategies that are 

often hard to observe due to the cognitive processes involved (Aktruk & Sahin, 2011; Cubukcu, 

2009; Omrod, 2012). In order to evaluate the level of strategy use and the effect of strategy 

choice on performance outcome, researchers have investigated what has been termed Applied 

Metacognition. Applied Metacognition refers to blending cognitive strategies with behaviors. 

Monitoring (cognitions) and control (behaviors) are discussed concurrently because monitoring 

allows the individual to evaluate an effect of the behavior on a goal (Osman, 2012). Learners 

more advanced in applied metacognitive abilities are said to have concomitantly more awareness 

of their strengths and weaknesses as learners (Akturk & Sahin, 2011). Control processing 

enables the individual to make predictions based on previous knowledge and monitor progress 

during the execution of a task (Osman, 2012).  

  Zimmerman (2005) proposed a social cognitive model by which cognitive and 

metacognitive information are processed in a performance feedback loop. He described this self-

regulatory process as using social, environmental, and self-observation information to self-

regulate behavior in order to influence future behavior. Three phases are important to regulate 
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behavior: Forethought, Volition Control during performance, and Self-Reflection. During the 

Forethought phase, learners set goals and preplan a sequence of behaviors to meet that goal. 

During the Performance phase, two processes are utilized: self-observation and self-control. The 

individual learns how to control their behaviors (volition control) in order to execute a task to the 

intended level of proficiency. Self-Reflection, the third phase, occurs after the performance of a 

task and includes two types of assessments: self-judgment and self-reaction perceptions 

(Zimmerman, 2005).  

 Calibration is the link between applied metacognition and self-regulation in that they 

share components, such as self-observation, self-evaluation, and self-reflection (Chen & Rossi, 

2013).  Calibration is the degree of agreement between a student’s perception of performance 

and demonstrated performance. Two measurements of calibration are typically calculated: 

absolute accuracy and relative accuracy. Absolute calibration compares an individual’s 

perception of a performance to the demonstrated performance. Relative calibration compares an 

individual’s perception of a performance before and after a treatment or intervention. Calibration 

measurements show the extent to which an individual’s assessment of their performance 

corresponds with the actual demonstrated performance (Chen & Rossi, 2013, Shaw, 2009).  A 

person is well calibrated when the distance between perceived ability and demonstrated 

performance is narrow. A person is said to be poorly calibrated when that distance is wide (Bol, 

Hacker, Walck, & Nunnery, 2012; Chen & Rossi, 2013). 

Research investigating the effects of repetition on calibration suggest prompting learners 

to think about their performance (monitoring) over repeated events is not likely to increase 

accuracy in calibration (Niefeld, Cao, & Osborne, 2005). However, several studies indicate that 

specific feedback paired with monitoring during the performance phase of the self-regulatory 
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process can promote calibration accuracy (Huff & Niefteld, 2009; Nietfeld, Cao & Osborne, 

2005).  

Need for Study 

Research investigating Applied Metacognition suggests that differences in the way 

various learners process performance feedback could ultimately influence performance 

outcomes. At times, the results of these studies seem contradictory. For instance, research in 

music environments suggests that some learners might have a difficult time making use of 

instructor feedback to improve performance and training in the use of self-observation may be 

beneficial in learning how to use feedback effectively (Napoles & Bowers, 2010). Younger 

learners may be able to effectively evaluate content knowledge, however self-evaluation of 

performance criteria may render self-observation less reliable (Darrow, Johnson, Meeker Miller, 

& Williamson, 2002). The use of a model could assist junior high and high school learners 

during the self-evaluation process when the learner is playing in an ensemble versus as a soloist 

(Morrison, Montemayor, & Wilshire, 2004). In slight contrast, adding a self-evaluation 

component when using a model could also assist junior high students calibrate performance 

(Hewitt, 2001).   

Although the results of these studies may seem to conflict, they also support previous 

research that indicates that monitoring alone may not necessarily promote increases in calibration 

accuracy (Huff & Niefteld, 2009; Kelley & Jacoby, 1996; Koriat, 2012; Nietfeld, Cao, & 

Osborne, 2005; Wheeler, 2015). Adding some sort of training through the use of specific 

feedback could promote calibration accuracy among various learners at different developmental 

levels. However, questions still remain as to the relationship between calibration accuracy, the 

use of recordings, specific feedback, and self-awareness in group evaluations. 
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Purpose 

 This study was designed to examine the effect of using a recording of students’ 

performance paired with specific feedback on the ability of middle school performers to 

accurately assess their own performance. Two conditions were employed: the introduction of 

specific verbal feedback while listening to a recording of the group’s performance (treatment) 

and listening to a recording of the group’s performance with no verbal feedback (control). The 

independent variable was the use of verbal feedback, and the dependent variable was 

performance evaluation scores.  Other factors examined for possible effects on the dependent 

variable included event, loci of focus (group versus self) and performer level (low-level versus 

high-level).  Three research questions guided this study:  

Research questions: 

1) To what extent does specific feedback, combined with self-evaluation using a 

recording, promote self-calibration accuracy among middle school performers in 

instrumental music environments? 

2) To what extent does the specific feedback impact the bands’ performance 

improvement, thus reflecting a group increased awareness over repeated events? 

3) To what extent are middle school students able to differentiate their individual 

performance from the performance of the group in instrumental music 

environments? 

Limitations and Delimitations 

 One limitation of this study was the self-evaluation tools used (the Instrumental Large 

Group Assessment form and the Woodwind Brass Solo Evaluation Form). These tools are 5-

point Likert-type scales. Students completed self-evaluations once each week and no extra 
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attempt to ask further questions was permitted. Interviews or other on-site data gathering 

methods were not used in order to limit the researcher’s obtrusiveness to the learning 

environment. This approach to collect information was chosen because the evaluation tools could 

be compared in multi-trial applications and the middle school students were able to complete the 

self-evaluations independently. Another limitation of this study was the assumption that students 

in middle school are able to switch perceptions between group and self-evaluation. Adolescents 

experience dramatic changes in their ability to assess their own current abilities as well as 

previously learned skills (Stand & Story, 2005). The three stages of psychosocial and cognitive 

development in adolescence, early (11-14), middle (15-17), and late adolescence (18-21), outline 

the transition from dualistic, black-and-white thinkers to individuals who are able to think in 

subtle nuances. In relation to cognitive development, the ability of early stage adolescents to 

engage in abstract reasoning is beginning to emerge. Typically, early stage adolescents have not 

mastered the problem solving skills needed to overcome barriers to behavior change as well as 

the ability to realize the effect of current behaviors on future behavior (Stang & Story, 2005). An 

emergence of abstract reasoning develops during middle adolescence. However, when put in 

stressful situations or emotions overwhelm the individual, regression to more concrete thinking 

can occur. The development of abstract thinking persists through the late adolescent stage of 

development as teens develop a strong sense of personal identity (Stang & Story, 2005).  The 

ability to analyze cause and effect, practice problem solving through the use of hypothetical 

situations, distinguish self from social group identities, and engage in deeper self-reflection than 

in previous developmental stages allow instructors to guide adolescents to discover new 

perspectives. A greater sense of self-perception is one indicator of the passage through 

adolescence into adulthood. However, each person develops at a different pace. To that end, 



8 
 
questions still remain as to the extent to which individuals in the early stage of adolescent growth 

and development in instrumental music environments can distinguish a difference between their 

individual performance (self) and the entire group performance (group identity) when part of a 

large ensemble.  

The scope of this study was investigated through the lens of self-awareness. While there 

are several categories of Applied Metacognition (Awareness, Liminality, 

Recursiveness/Excursiveness, and Independence/Dependence), the researcher chose to 

investigate self-evaluation pertaining to the level of Awareness, because it was hypothesized that 

the ability to self-evaluate is contingent upon the degree to which an individual is self-aware. 

The level of self-awareness can influence the individual’s ability to plan, evaluate, and prepare 

for future performances. However, other influences on self-evaluation, such as the process of 

shifting perceptions of a concept, the repetition and digression of previously learned skills, as 

well as the transfer of responsibility for choosing learning strategies from the teacher to the 

student also exist. Examining these other influences on self-evaluation are beyond the scope of 

this investigation.  
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      Chapter 2 REVIEW OF LITERATURE 

REVIEW OF LITERATURE 

Introduction 

People can use various means to improve performance, to include observing others 

perform a task or by observing themselves while they perform a task. Vicarious learning refers to 

observing models perform a task. Self-observation refers to observing our own behaviors and 

monitoring our behavior while performing a task. Sometimes this is called self-evaluation. When 

people self-observe, or monitor behavior during a performance, they are developing awareness 

about their own thinking. Several types of knowledge enable an individual to monitor thinking, 

set goals in order to modify behavior, and adapt to various situations. Both knowledge about 

what one knows as well as knowledge about how one learns can influence self-awareness. 

Cognition is the term used to describe information and perceptions that we know about ourselves 

and the world around us. Information about how we learn, including the strategies we might use 

to learn new skills, is called metacognition. Both cognition and metacognition are components of 

awareness—awareness of our world and awareness of how we learn and adapt within the world. 

Applied Metacognition refers to both monitoring the learning process while performing a task, as 

well as evaluating the effect of past and current behaviors in order to improve a next 

performance. Applied Metacognition guides and directs our thoughts toward the consequences of 

our actions. Reflective questioning while considering the effect of an action on a behavior can 

result in adjusted future performance. 

 Thinking processes associated with applied metacognition are involved with changing 

behavior to meet a goal. Awareness of how one learns is one component of applied 

metacognition. Regulating behavior and making learning decisions based upon observable 
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performance feedback is also necessary for a deeper understanding of how one learns. Self-

regulation uses applied metacognitive strategies as well as observation learning to consciously 

improve future performances. All three phases of the self-regulatory process involve 

metacognitive strategies. During the Forethought phase, learners make predictions about how 

they will perform. Learners decide on strategies to use and put together a task analysis as to how 

they will attempt the performance task. Volition control during Performance refers to the process 

leaners employ to self-observe the task and use various control processes in order to prevent 

themselves from becoming distracted from the task. The third phase is Self-Reflection. Learners 

use specific types of reflective questions to consider whether or not the goal was attained and if 

new strategies should be used to improve the next performance.  

An instructor can recognize when a learner engages in metacognitive tasks by asking the 

learner to generate and articulate strategies they used to learn new material or by testing their 

comprehension of already learned material. Calibration is the link between applied 

metacognition and self-regulation in that both processes share the same components, such as 

self-observation, self-evaluation, and self-reflection (Chen & Rossi, 2013, Hacker, Bol, & 

Keeener, 2008). Calibration can be measured in two ways: absolute calibration compares what a 

learner perceives he or she knows and can do with that person’s demonstrated behaviors, and 

relative calibration compares a person’s perceived ability before a task with their perceived 

ability after a task. Absolute calibration evaluates an individual’s accuracy while relative 

calibration evaluates a person’s perceptual consistency over time.  

Sometimes a person perceives his or her knowledge or ability differently than what they 

demonstrate through a performance task. Various learners differ in how they make decisions 

about time spent studying familiar and unfamiliar material or choosing which strategies to use 
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for improvement in the performance of a task. This difference can reflect a discrepancy in 

metacognitive awareness, which can then influence performance. Calibration in music education 

environments is important because the ability to accurately assess one’s performance can form 

the basis for future decision making.  

This chapter provides a discussion of the research literature related to general cognitive 

processing—the thinking process before, during, and after the execution of a task as well as the 

various ways in which differing learners process the performance activity. Topics examined in 

this chapter include: (a) learning through observation (b) applied metacognition; (c) self-

regulation; (d) ways in which various learners process performance feedback; (e) calibration and 

(f) self-evaluation in music environments. In conclusion, the chapter summarizes what is known 

about cognitive processing related to self-regulation and how that leads to the purpose of the 

study. 

Learning through Observation 

Researchers interested in self-evaluation have found that the process by which one 

monitors behavior and uses performance feedback to alter future performances can be influenced 

by the individual’s level of self-efficacy. Self-efficacy is the degree to which one believes his or 

her behavior will cause changes in performance. Bandura (1977) presented a Social Cognitive 

Theory whereby observational learning emphasizes the influence of behavior, environment, and 

personal self-efficacy on behavioral change (See Figure 1). Vicarious learning and self-

observation are both important components of this triadic model known as the Reciprocal 

Causation Model (Bandura, 1986). While several studies focus on vicarious learning as theorized 

by Bandura’s Reciprocal Causation Model, the focus of this study is on the self-observation 

component of his theory related to the process of self-evaluation.    
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According to this model, self-efficacy is a strong predictor of performance outcomes. People 

have influence over their lives through the environments they select and create. Judgments of 
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of those activities, and the coping skills used to persist in difficult situations (Wood & Bandura, 

1989). Internal standards are used as guides to evaluate behaviors. When an individual directs 

behaviors toward improving future performances, that person must create internal standards from 

which to compare. In Bandura’s model, these standards are referred to as goals.  

Interest in performance, motivation, and determination to persist are affected by self-

efficacy. Performance in a task provides the standard by which self-efficacy is assessed and 

altered (Chen, Greene, & Crick, 1998). Self-efficacy and performance become mutually 

reinforcing and the interaction of each component depends on which factor is strongest at any 

moment. This theoretical framework of self-efficacy asserts that cognitive processes are 
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influenced most by experience. The individual sets a goal, makes performance predications about 

the goal, and then evaluates the level of attainment of that goal.  Mastery experiences can be a 

motivating factor and encourage the individual to set higher goals (Wood & Bandura, 1989). The 

cognitive processes used to understand one’s own behavior are important in the retention and 

acquisition of new behavioral patterns. Further, processing and synthesis of performance 

feedback progresses in phases, and self-evaluation occurs concurrently with multiple experiences 

performing the task (Bandura, 1977).  The individual self-observes during the execution of a task 

and uses the response information from each interval to make predictive assumptions about 

behavior to guide future behavior.  

 In this framework, the cognitive role in altering behavior is central to making predictions 

for future behavior. Experiences of past performances are used to cognitively evaluate the 

consequence of choices. Performance outcomes are then used to predict future consequences of 

decisions. The ability to predict behavioral changes involves creating standards of behavior that 

the individual uses for comparison (Bandura, 1977).  

 Preplanning through goal setting, self-monitoring in some evaluative form, and reflecting 

on behavior are important phases in motivating an individual to persist and expertly master a 

task. This framework is one way of understanding how an individual uses learning through self-

observation to influence performance. However, during the self-monitoring phase, an 

individual’s perception of ability might conflict with actual performance behaviors.  For 

instance, Multon, Brown, and Lent (1991) investigated the association between self-efficacy 

beliefs and performance outcomes and found that misperceptions in self-evaluations due to 

miscalculations could result in unaltered behaviors. The long-term effects of these 

miscalculations and unaltered behavioral changes could limit development of skill (Multon 
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Brown, & Lent, 1991).  These miscalculations might result from unawareness of the behaviors 

needed to perform the task, misunderstanding the task, or the inability to use performance 

feedback effectively.  

Applied Metacognition 

 Several higher order cognitive processes, such as Metacognition and Applied 

Metacognition, are involved with facilitating the development of skills in predicting, self-

observing, and reflecting on experiences. While the term cognition is used to represent the 

awareness of the self and information needed to perform a task, metacognition refers to how one 

learns. Rather than one specific idea, metacognition is a theoretical framework of processes by 

which a person is aware of and understands his or her own thinking in order to regulate learning 

(Aktruk & Sahin, 2011; Cubukcu, 2009; Omrod, 2012). Learners employ various strategies 

during the learning process and develop progressively more advanced critical thinking skills in 

order to become independent learners. These thinking strategies are difficult to recognize due to 

the cognitive processes involved. However, learners with more advanced metacognitive abilities 

are said to have cognitive awareness of their strengths and weaknesses as a learner (Akturk & 

Sahin, 2011).  

 Applied Metacognition refers to blending cognitive strategies with behaviors. Monitoring 

of one’s thinking (cognitions) and control (behaviors) are discussed concurrently because 

monitoring allows the individual to evaluate the effect of current and past behaviors on future 

behaviors or goals (Osman, 2012). Individuals differentiate between variables that can be 

manipulated (cues) and variables that can be managed (outcomes). Control processing enables 

the individual to make predictions based on previous knowledge as well as monitor progress 

during the execution of a task (Osman, 2012). The perceived expectation and the outcome of the 
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execution become linked in a causal relationship. In other words, Applied Metacognition blends 

the execution of a behavior with a cognitive strategy and uses self-evaluation approaches before, 

during, and after the execution of a performance to evaluate the accuracy of the perceived 

expectation. Accuracy of a perceived expectation is typically measured by comparing a 

perceived expectation (judgment of learning or ability) to demonstrated ability (see figure 2). 

These measurements are calibrations of perception and learning.  

In order to consciously evaluate the effect of a behavior on the performance of a task, the 

individual uses self-reflection questions to guide future decisions about which behaviors to 

change to meet the goal at the intended level of proficiency.  There are several types of reflective 

questions that a learner can employ when reflecting, such as reflecting on one’s mental state, 

reflecting on past behaviors, and reflecting on one’s social environment. Applied Metacognition 

employs specific types of reflective questions called adaptive inferences in order to link strategy 

use with a behavioral effect. The intended outcome of this type of reflection is a change in the 

next performance behavior. Adaptive inferences are reflections in response to some sort of data 

and they are used as an approach for evaluating changes in a learner’s strategy use over time 

(Cleary, 2011). In this approach, reflective questions in the form of adaptive inferences about 

self-observation data can be a way to monitor overall progress over time, examine cognitive 

processes during and after the performance of a task, and investigate the regulatory process of 

learners (Cleary, 2011). Self-report scales and a measure of calibration are typically linked to 

specific tasks in order to investigate how learners perceive their competency in a learning task, 

how learners actually perform in that task, and shifts in perception over time (Cleary, 2011).  
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Figure 1: The importance of applied metacognition in the Self-Regulatory Process during the performance of a task 

 

 
 

 
The accuracy of metacognitive monitoring and awareness during the volition control phase of the 

self-regulatory process can be assessed using calibration. 
 

 

 

Several lines of research investigating the application of metacognitive strategies can be 
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taxonomically arranged into four categories that represent the diverse cognitive processes of 

Applied Metacognition: Awareness, Liminality, Recursiveness/Excursiveness, and 

Independence/Dependence.  

Awareness 

One aspect of Applied Metacognition is awareness. The ability to self-evaluate is 

contingent upon the degree to which an individual is self-aware. Metacognitive Awareness shifts 

from surface information about what one can do to a more nuanced discrimination of skills 

(Demetrioui, & Kazi, 2006). A person first becomes aware of information about themselves and 

their abilities. As the person becomes more self-aware, this cognitive information can be used to 

discriminate levels of performance. When the individual’s perception of ability and demonstrated 

ability conflict, that individual is said to have a low level of awareness about his or her ability. 

Further, this process of becoming self-aware is cyclical and iterative in that, at the emergence of 

each developmental level, self-awareness is weak and content-focused. At the mature stage of 

each developmental level, awareness is strong and procedurally focused (Demetrioui & 

Bakracevic, 2009; Demetrioui & Kazi, 2006). The use of feedback in the self-evaluation process 

may promote awareness, which in turn may lead to an increase in and diversity of strategy use.  

Liminal Space 

A second category of Applied Metacognition involves liminal space. Liminal space, or 

liminality, are terms identified by Meyer and Land (2005). These researchers were concerned 

with the ways in which a learner transforms his or her perception. Liminality derives from the 

Latin word limens, meaning “threshold” (Land, Rattray, & Vivian, 2014; Meyer & Land, 2003). 

Liminal space describes the transformative state in the process of learning by which learners 

reformulate a perception of a concept into a new conceptual understanding (Land, Rattray, & 
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Vivian, 2014; Meyer & Land, 2003). The individual is cognitively at a threshold or between two 

levels of thinking. This state occurs when the learner’s perception of a concept changes from first 

being certain of a perspective, to being unsure about a perspective, and ends with a reformulated 

perspective of the concept. Concepts that cause a person to rethink a previous perception are 

called ‘threshold concepts’ because the individual uses the concept as an entrance into a new 

way of thinking. Often this understanding of learning in the liminal space can be viewed as a 

change in the learner’s relationship with a context (Land, Rattray, & Vivian, 2014; Meyer & 

Land, 2003). The learner begins to discriminate among increasingly focused levels of content 

knowledge as well as to integrate how that content knowledge can be applied in a real-world 

context. 

 Five characteristics are typically associated with a learner’s passage through liminal 

space: transformative, irreversible, integrative, bounded, and troublesome. When a learner 

masters a concept, the perception of the world shifts such that the individual sees the world in a 

different way; for that individual, the perception of the world is transformed. Passage through 

liminal space is often times irreversible. After a person shifts perspectives, the person cannot go 

back to pre-liminal thinking; it is likely permanent. Once mastered, the new perspective of a 

concept is used to create connections from one concept to another. These connections are often 

observed in the differences between the ways in which a novice and an expert understands a 

particular concept (Walker, 2013). A novice focuses on perforamative knowledge; information 

about rules, routines, and other perceptual surface knowledge information. While an expert 

focuses on proactive knowledge; information about new connections, new knowledge, and the 

application and transfer of learned-skill from one concept to another (Walker, 2013). In other 

words, transfer of understanding to new contexts is essential for full passage through liminal 
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space.  

 As a learner masters a concept, discovers links between contexts, and approaches a 

perceptual transformation, the learner also discovers boundaries or limits to his or her 

knowledge. This self-awareness is important because learners begin to question previously held 

perspectives about a concept as well as question from whose viewpoint the learning concept is 

communicated. Through questioning, the learner tests conceptual boundaries and expands 

previous cognitive limits of understanding. Belief in other perspectives is not essential for testing 

boundaries and passing through liminal space. Rather, the knowledge that other perspectives 

exist, as well as the acquisition of that perspective into the learner’s understanding of the world, 

establishes awareness and sensitivity. This new shift and boundary testing expands the learner’s 

perspective of the world.  

 The last characteristic of the passage through liminal space is that it is troublesome, 

because it tends to be uncomfortable for the learner. Existing points of view, previously held 

beliefs about a specific concept, as well as previously held worldviews are often called into 

question. The struggle between previous perceptions and integrating new perceptions of a 

concept can be difficult to process creating an unsettling transition. 

 Strategies involving critical thinking and self-evaluation are used to lead learners through 

liminal space because some students can get ‘stuck’ in the middle of the process.  The role of the 

instructor leading the learner through this difficult process is important in that an overabundance 

of uncertainty can result in the learner suspending further exploration of the concept. The 

learner’s understanding will remain at the surface level due to fear of diving deeper into the 

learning. Too little cognitive dissonance and the learner will not be challenged to move beyond 

his or her perceptual boundaries (Walker, 2013). The learner demonstrates passage through 
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liminal space through acquisition and use of new behaviors measured through strategy use, 

discourse, language use, both written and spoken, and the level of questioning to which the 

learner is engaged. 

Recursiveness/Excursiveness 

The third category of Applied Metacognition is recursiveness and excursiveness, which 

addresses the non-linear process of learning. Learners repeat strategies that are comfortable and 

known in an attempt to improve skills or learn new material. Recursiveness in the learning 

process is repeating strategies or skills that the learner previously knows. Repetition is an 

important component of learning new cognitive or physical motor skills (Kilgard & Merzenich, 

1998), and short-term recall (English & Visser, 2014; Hintzman, 1974; Kilgard & Merzenich, 

1998), as well as supporting long-term memory encoding (English & Visser, 2014). Further, the 

process of learning skills is more meaningful when the progression moves from learning 

subskills (task-analysis), to real-life experiences (English & Visser, 2014; Kilgard & Merzenich, 

1998). Over time, the repetition of activities organized as single tasks that are connected to how 

that task-specific activity is associated to real-world application strengthens the rationale for drill 

and practice.  

 The acquisition of new skills, however, is not always a smooth process. The process of 

learning can contain a series of “jerks and starts” (Land, Rattray, & Vivian, 2014, p. 199). Often 

previously learned skills and knowledge may seem to have been forgotten during the learning 

process of a new skill. Digression of previously learned skills (excursiveness) could occur 

because more working memory is used in the moment while concentrating during the 

performance of a new task, or because there was incomplete understanding the first time a 

concept was learned (Kilgard & Merzenich, 1998). During the excursive cycle, previously 
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learned skills are not forgotten forever. Once the new skill is mastered, previously learned skills 

begin to re-emerge. Often, adaptive inferences are used to bring awareness to these neglected or 

ignored skills. 

 Self-reflection has been shown to produce improved strategy use during the repetition 

and digression cycle. For instance, Neslson, Dunlosky, Graf, and Narans (1994) investigated the 

effect of self-monitoring on multi-trial learning. In this study, all participants studied 36 

vocabulary word pairs from English to Swahili. Then each participant made a judgment of 

learning on every item. A judgment of learning is a measure of competence indicating the degree 

to which the learner feels confident in his or her ability to learn an item. In this study participants 

answered the question, “How confident are you that 10 minutes from now you will be able to 

recall the second word from the item when prompted with the first word?” After the judgment of 

learning, the word-pair was randomized and the participant completed a recall test on the 36 

word-pairs. Four restudy-test cycles were allowed. Results from this study suggest that learner 

awareness plays a role in the accuracy of metacognitive monitoring. However, this finding was 

not observable after the first trial; rather, the differences were observed after trial six. 

Participants effectively monitored strategy use and used that information in order to restudy 

information less known, indicating that awareness precedes effective metacognitive strategy use 

(Nelson, Dunlosky, Graf, & Narans, 1994, p.  207-213).  

 Hintzman and Curran (1995) investigated the recursive/excursive cycle and found that 

repetition alone may improve memory recall, but might not improve discrimination. They 

examined the effects of instructions and feedback on various types of learning to see if study 

instructions and judgments of frequency (memory recall) effected discrimination awareness. 

Results from this study suggest that instructions detailing how to accomplish a task had minimal 
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effect on long-term encoding and helped participants learn material only in the beginning stages 

of learning. Judgments of frequency (memory recall) could increase with study repetition even in 

the absence of discrimination improvement. When participants were asked to predict and 

discriminate they were much more likely to be confronted with errors and improve 

discrimination. Discrimination accuracy was highest when explicit feedback was provided, even 

when judgments of frequency (memory recall) decreased. Repetition seemed to be important 

during the acquisition and practice of new skills. However, a digression in skills previously 

learned through repetition was found to occur while competence in discrimination among 

components within the skill was actively developed (Hintzman & Curran, 1995). These studies 

suggest that repetition of memory-recall alone does not enable students to improve 

discrimination skills. Training using some form of specific feedback was found to be necessary 

in order for students to distinguish differences. Further, a decline in skill level of previously 

learned material and memory recall was found when learning skills in discrimination. Once 

mastered, these previously learned skills increased to initial levels of attainment.  

Independence/Dependence 

The last category of Applied Metacognition is Independence/Dependence. Independence 

in the learning process refers to an individual using past performance to make predictions about 

future performance and then applying that information to change future performance behavior. A 

person is considered an independent learner when he or she can detect flaws in his or her 

thinking as well as errors in performance behavior and then develop possible strategies for 

improvement (Garcia-Rodicio & Sanchez, 2014). Because an independent learner uses feedback 

through self-observation, develops possible strategies for improvement, and evaluates the 

effectiveness of those strategies, an independent learner must obtain a level of self-awareness. A 
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person is considered a dependent learner when he or she relies on the instructor to tell him or her 

what to do. The dependent learner often waits for the instructor to detect errors, relies on the 

instructor to detect flaws in strategy use, and often does not implement reflective practices 

designed to improve performance.   

An important objective in the training of independence is the transfer of responsibility 

(Radford, Bosanquete, Webster, Blatchford, & Rubie-Davis, 2014; Van de Pol, Volman, & 

Beishuizen, 2010). For instance, during the dependent learning stages, the expert provides some 

of the monitoring through example questioning, modeling of strategy use, and scaffolding of 

instruction. As the learner develops more self-awareness and practice in strategy use, the learner 

assumes the responsibility for choosing strategies (Holton & Clarke, 2006).   

Self-Regulation 

 Several researchers have investigated a social cognitive model by which cognitive and 

metacognitive information are processed in a performance feedback loop, leading to self-

regulation. Zimmerman (2005) described this self-regulatory process as using social, 

environmental, and self-observation information to self-regulate behavior in order to influence 

future behavior. In this model, three phases have emerged as essential to regulate behavior: 

forethought, volition control during the performance of a task, and self-reflection. This model is 

thought of as a feedback loop because social, environmental, and behavioral information are 

used to self-observe while the individual performs a task, to calibrate the accuracy of self-

observation during the execution of a task, and to plan behavioral changes in order make 

predictions about the effect of those behaviors. These predictions then form the standard by 

which the individual gauges the accuracy of self-observation calibration during the execution of 

the next performance. Because feedback from previous performance is used to inform current 
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and future performances, the process is said to be cyclical. One purpose of the self-regulatory 

feedback loop is to highlight the importance of specific metacognitive processes for self-

regulation (Bol, Hacker, Walck, & Nunnery, 2012). 

 The first phase of the self-regulatory process is forethought. Forethought uses perceptual 

expectation through goal setting, planning, and information processing from past experiences 

and performances in order to formulate a task analysis of the next step in the activity.  When a 

past experience is not readily available for pre-planning, the individual makes predictions based 

upon similar experiences. These perceived goals and task analyses form predictive sequences by 

which the individual can create an expectation of competency to perform the task (Zimmerman, 

2005). Personal belief systems and the extent to which an individual feels competent in 

achieving preset goals can provide a level of personal investment (Bandura & Cervone, 1986), 

discipline to persist through difficulty (Deci, 1975; Lepper & Hodell, 1989; Pintrich & Schunk, 

1996) and commitment to set high goals (Bandura, 1991; Locke & Latham, 1990).  

The second phase of the self-regulatory process is volition control during a performance, 

which occurs throughout the execution of a task. During this phase, the individual learns how to 

control their behaviors in order to execute a task to the intended level of proficiency. Two 

different, but connected processes of volition control have been identified and studied: self-

observation and self-control. These processes are used to provide conscious or subconscious self-

instruction (Shunk, 1982), imagery (Pressley, 1977; Pressley & Levin, 1977), to lend focus to 

avoid distraction during the task (Kuhl, 1985), and to evaluate the extent to which the goal has 

been met or the behavior has produced the intended outcome (Wood, Woloshynn, & 

Willoughby, 1995).  

Self-observations collected during the execution of a task are evaluated during the self-
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reflection phase and applied during the forethought phase to inform planning for the next 

performance. Self-observation involves tracking specific characteristics of a performance as well 

as observing the effects of one’s behavior on the performance (Zimmerman & Paulsen, 1995). 

Experts are able to process selective self-observation data in order to focus on specific behaviors 

intended to meet a goal (Zimmerman, 2005). However, a person not able to track his or her 

behaviors during a task could be overwhelmed and distracted with the amount of information 

available and might not be able to use the feedback efficiently to master a skill (Zimmerman, 

2005).  

Perceptual self-control involves intentionally focusing attention to a task such that other 

distractions are screened out. Allowing external distractions to divert focus or ruminating on past 

errors and mistakes can create internal diversions. Strategies such as ignoring distractions, 

avoiding rumination about past errors, and understanding how to use concentration strategies 

have been shown to be successful to improve the focus of attention to a task.  

 The last phase of the self-regulatory process is self-reflection. Self-Reflection occurs after 

the performance of a task and includes two types of assessments: self-judgment and self-reaction 

perceptions (Zimmerman, 2005), both of which occur when the behavior is compared to a 

standard or a goal. Four categories of comparative self-judgments have been studied thus far: 

mastery, previous performance, normative, and collaborative. Mastery refers to a sequence of 

assessment criteria ranging from novice to expert (Zimmerman, 2005). Previous performance 

compares current performance with past behaviors, often utilizing a baseline from which to judge 

improvement (Bandura, 1997; Zimmerman, 2005). Normative self-evaluations are social 

comparisons to peers or the performance of others within a group such as a national population 

or a class (Zimmerman, 2005). Collaborative criteria utilize evaluations based upon a role. 
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Different people within a group will have a different defined role and, therefore, different criteria 

from which to base evaluations. An example of collaborative criteria would be a quarterback on 

a football team. The success of the quarterback would be determined, in part, by how well that 

person can work collaboratively with the other members of the team (Zimmerman, 2005). 

 While self-judgments are usually comparative evaluations to a different person or group, 

self-reactions are comparisons to an individual’s self-observed performance.  Self-reaction 

perceptions of performance can be influenced by a person’s belief about the locus of causal 

attribution; these perceptions are linked to a person’s belief about the source of their behavior: 

whether the behavior is caused by ability (fixed skill) or effort (determination and discipline to 

persist). A person who believes performance outcomes are caused by one’s own actions through 

effort will be more likely to use self-observation information to alter future behavior. However, a 

person who believes performance outcomes are caused by a fixed amount of natural ability may 

not be as likely to use self-observation information or as likely to change performance behavior. 

This perceptual belief in the cause of behavior can be a motivating factor to persist through 

negative performance evaluations. Individuals who purposefully set a goal during the 

forethought phase and who attribute the source of behavioral change to effort are more likely to 

“attribute failures to an ineffective strategy rather than low ability” (Zimmerman, 2005, p. 23). 

This phenomenon is known as causal attribution and can influence a person’s decision to change 

or not change behavior (Zimmerman, 2005).  

While a person’s perception of required effort versus talent can have an effect on strategy 

choice and behavior, perceptions concerning level of ability may also influence self-reaction 

assessments. It is possible for the individual to consciously set a goal and execute that goal, but 

not be able to judge the success of their actions related to their choices (Bandura, 1977; Poehner, 
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2012). Pedagogically, these perceptions of causation could impact a student’s ability to 

accurately calibrate their learning. For instance, changing outcome-based perceptions requires 

altering the learning environment in order to set up contingencies by which the student 

experiences the causal relationship between their behavior and performance outcomes. An 

individual who pre-plans to use a specific strategy during the forethought phase, and efficiently 

tracks the implementation of the strategy through self-observation, is more likely to attribute the 

success or failure to sufficient or insufficient strategy use rather than fixed personal ability 

(Zimmerman, 2005). This process can be reinforced through the use of adaptive inferencing 

questions.  

 Research indicates the quantity and quality of adaptive inferencing—questions a person 

asks about self-reaction perceptions —might be associated with the quantity and quality of 

performance outcome. Adaptive inferences guide people to new solutions or better outcomes 

through the use of self-directed questioning, altering goals, or changing strategies (Zimmerman, 

Bandura, & Martinez-Pons, 1992; Zimmerman, 2005). For instance, in order to consciously 

change behavior, a person adapts to environmental stimuli and makes predictions about which 

performance behaviors to change. When a learner consciously makes predictions about which 

performance behaviors to change, s/he asks questions such as “What will I change to fix this 

performance?,” “How will I improve this performance for the next performance attempt?,” 

“What do I need to practice in order to improve?,” and “Which strategy might help practice this 

new skill?” Attributing performance outcomes to fixed ability could lead to ineffective reflective 

questioning, failure to question, or self-handicapping behaviors such as procrastination, learned 

helplessness and task avoidance (Garcia & Pintrich, 1994; Zimmerman, 2005).  

Investigating Self-Regulation in music environments is important for musicians in that 
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perception of behavior (monitoring) and demonstrated behavior (control) encompasses more than 

just cognitions. The ability to regulate behavior, to understand how one learns, and to formulate a 

sense of determination to persist through difficult phases of learning increases a person’s ability 

to become an independent learner.  

Forethought, volition control during performance, and self-reflection form the cyclical 

process of Self-Regulation. Social, environmental, and behavioral information are used to self-

observe during the execution of a task, to calibrate the accuracy of self-observation during the 

execution of a task, and to plan behavioral changes in order to make predictions about the effect 

of those behaviors. Metacognitive processes of applied metacognition are involved in Self-

Regulation. The level of self-awareness, integrating new perceptions of a concept into existing 

schemas, planning strategies for improvement, and assessing the effect of those strategies on the 

goal influence a person’s ability to consciously change behaviors in order to improve the next 

performance. 

Processing Performance Feedback 

 Research indicates there might be a difference in the way people process performance 

feedback related to a person’s general intelligence, developmental level, and level of self-

awareness. Demetriou and Kazi (2006) investigated general processing efficiency and reasoning 

associated with self-awareness in an attempt to understand the dimensions involved with general 

intelligence across various developmental levels.  

General intelligence is broadly defined as the general processing efficiency and reasoning 

common among all people. However, no agreement exists as to how these commonalties are 

defined. Theories of intelligence differ concerning how many factors are involved and in what 

way those factors are related. For example, Spearman (1904) proposed a one factor model of 
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general intelligence. He suggested that general intelligence is comprised of one factor that is 

common across all abilities. In this model, the way in which an individual performs on one 

cognitive task is positively correlated to the ways in which that person will perform on other 

cognitive tasks. A two-factor model distinguishes between fluid and crystalized intelligence. 

Fluid intelligence is described as problem-solving skills and crystallized intelligence is described 

as the knowledge acquired from past experiences (Cattell, 1971). The Cattell-Horn-Carroll 

Model, on the other hand, is a three-factor model of intelligence. This model involves three 

strata, or levels. The third level is general ability, level two is broad cognitive abilities (acquired 

knowledge), and level one contains narrower task-specific abilities, which are nested within the 

broader level two abilities (Carroll, 1997). Another three factor model of intelligence is 

Sternberg’s Triarchic Theory (Sternberg, 1985). Three independent factors are involved in this 

model. The first factor is conventional intelligence—analytical abilities that are typically 

measured by IQ tests. The second factor is creative intelligence. The third factor is practical 

intelligence and is described as social abilities (Sternberg, 1985). These theories of intelligence 

comprise interpretations of various aspects of general intelligence. While the the various theories 

of intelligence may seem inconsistent, each theory attempts to describe general processing 

related to intelligence. 

In an attempt to examine self-awareness related to general intelligence, Demetriou and 

Kazi (2006) as well as Demetriou and Bakracevic (2009) attempted to specify the contribution of 

self-awareness to the formation of general processing efficiency and reasoning across the 

lifespan. In a series of three studies, self-awareness of perceived performance and actual 

performance were examined concerning several domains. The first study involved participants in 

primary school who were three to seven years old and examined spatial, quantitative, and 
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categorical reasoning. The second study involved participants who were 11 to 16 years old and 

involved quantitative, causal, social reasoning, drawing, and ideational fluency (a measure of 

creativity). The third study involved participants who were 11 to 15 years old and examined 

processing efficiency and capacity, reasoning, and perceived competence in quantitative, verbal, 

and spatial cognition. Results of these studies suggest that general intelligence not only involves 

inferential processing (mental ability) but also self-awareness.  

 Demetriou and Kazi (2006) suggest that self-awareness becomes a mode of transition into 

the next cycle of thinking. The directive-executive function (DEF) is the key player in setting 

and pursuing mental and behavioral goals. This mechanism of the mind allows the individual to 

plan, assess, evaluate environmental cues, and plan corrective action. Conscious self-awareness 

is an important part of the DEF because planning, evaluating, and taking corrective action are all 

processed through the DEF. The development of self-awareness seems to be a cyclical process 

based on inferential material that reformulates during each cycle of development. For instance, 

self-awareness is weak and content based at the beginning of each developmental phase and 

becomes strong and process/procedurally based at the mature end of each developmental phase. 

Self-awareness evolves into an important component of the process as reasoning develops, 

becomes part of the organizational structure of the mind, validates reasoning, propels the 

individual to redesign previous schemas, and progresses into higher levels of thinking 

(Demetriou & Kazi, 2006). 

 The development of self-awareness was found to be important to the development of 

reasoning and problem solving skills for children and young adolescents. Expanding on these 

previous studies, Demetriou and Bakracevic (2009) investigated the development of self-

awareness, reasoning and general intelligence with older adolescents and adults. Results 
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indicated that general intelligence at these developmental phases is organized into three 

processes: spatial, propositional, and social. The function of these processes (performance, 

evaluation of performance, and self-representation) was strongly correlated to ability as well as 

performance, evaluation of performance, and self-representation (Demetriou & Bakracevic, 

2009). Further, the effect of education or training in self-awareness and cognitive processes was 

found to generate general reasoning patterns that enhance self-sufficiency and self-regulation 

(Demetriou & Bakracevic, 2009). 

A learner’s cognitive development may also influence self-evaluations. Bouffard, 

Markovits, Vezeau, Boisvert, & Dumas (1998) investigated the differences between children at 

higher and lower cognitive levels within the same age group. Results indicate that children at a 

higher level of cognitive development were more accurate in their self-perceptions than children 

at a lower cognitive level.  Further, learners at a lower cognitive level did not seem to understand 

the value of assessment measures in relation to the self-evaluation process. Because of this 

misperception, learners at a lower cognitive level seemed to perceive the information received 

from assessments as a personal judgment rather than statements that were intended for skill 

development (Bouffard, Markovits, Vezeau, Boisvert, & Dumas, 1998).  

Although developmental differences played a role in the cognitive growth of self-

awareness as part of a person’s overall general intelligence (See Demetrioui & Kanzi, 2006; 

Demetrioui & Bakracevic, 2009), there might also be differences in the way low-level 

performers and high-level performers of the same age process performance feedback during self-

monitoring while executing a task in specific domains. The differences indicate varying levels of 

task specific self-awareness. In order to determine the difference in how low-level and high-level 

performers use task specific performance feedback during the self-evaluation process, several 
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researchers developed studies asking participants questions about perceived competency in a 

skill and compared those scores to actual test scores. These calibration measurements indicate 

the degree to which a person’s perception of ability matches that person’s demonstrated ability. 

 One line of research examining the differences between task-specific self-awareness of 

low-level performers and high-level performers is the Unskilled-Unaware Phenomenon (UUP), 

also known as the Dunning-Kruger Effect named after the researchers who identified this pattern 

(Kruger & Dunning, 1999). Researchers asked participants to answer questions about perceived 

levels of performance ability in a specific task and compared those scores to actual performance 

scores in that task. The absence of task-specific self-awareness could be observed in a certain 

amount of deficits in skill level. For instance, the deficits appeared in low levels of performance 

ability during a task and prevented the individual from achieving superior performances in that 

task, even when the performer perceived the performance to be excellent. During the self-

monitoring process, low-level performers were observed to exclude the actual performance 

reality, facts or performance feedback and did not use self-monitoring information when making 

performance predictions about future performances (Kruger & Dunning, 1999; Hacker, Bol, 

Horgan & Rakow, 2000).  

When asked about the quality of their performance, low-level performers were found to 

be overconfident and placed themselves in the top quartile of performers, when their 

demonstrated performance indicated they were in the bottom 25% (Kruger & Dunning, 1999). 

This lack of task-specific self-awareness also prevented the low-level performer from seeking 

out opportunities to increase in skill level (Figure 4). Failure to persist was attributed to the 

deficits in self-monitoring skills that were needed to progress (Kruger & Dunning, 1999). 

Because perceived performance scores for low-level performers were also likely to be 
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overestimates of ability, performance estimates of future performances tended to be 

overestimates of reality as well (Ehrlinger, Johnsons, Banner, Dunning & Kruger, 2008). Further, 

low-level performers were observed to have difficulty discriminating the quality of 

performances, either their own or others (Caputo, & Dunning, 2005; Dunning, 2011).  

 The Unskilled-Unaware Phenomenon (UUP) observed in low-level performers was not 

observed in high-level performers. High-level performers were observed to use self-monitoring 

and performance feedback effectively in order to evaluate progress. High-level performers used 

performance feedback independently to make predictions about future performances based on 

previous performance behaviors, and were observed to adjust the prediction of their following 

performance based on the execution of their pervious performances (Figure 3). High-level 

performers were also observed to discriminate between the qualities of performances and were 

fairly accurate in making calibrations of their own learning, although in some instances they 

slightly underestimated their performance ability (Dunning, Heath, & Suls, 2004; Burson, 

Larrick & Klayman, 2006; Ryvkin, Krajc, & Ortmann, 2012).  
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Figure 2 Perception formula for High-Level Performers 

 

 
 
 
 
Figure 3 Perception formula for Low-Level PerformersFormula for Low-level Performers 



35 
 
 

Training was found to increase the level of self-awareness, thus reducing miscalibration 

of skill. Krajac and Ortman (2007) for instance, found that low-level performers not only 

overestimated their abilities because they had deficits in their skill that led them to make 

performance mistakes, they also lacked understanding in how to use the feedback they received 

about their performances. Further, investigations regarding frequent and specific feedback were 

shown to be most beneficial for low-level performers when some of the feedback came from 

outside sources and not just internal self-reflections in order to compare accuracy of judgments 

(Krajac & Ortman, 2007).  

 Other researchers were interested in investigating the possible associations between 

adaptive inferencing, causal attributions, and reducing deficits associated with low-level learners 

during self-monitoring. Ryvkin, Krajc, & Ortmann (2012), as well as Krajc and Ortmann (2008), 

examined the unskilled-unaware phenomenon in order to study the impact of performance 

feedback over time. One outcome of these investigations suggest that this phenomenon could be 

“reduced through naturally occurring interactions and feedback in real-world environments” 

(Ryvkin, Krajc, & Ortmann, 2012, p. 1013). This feedback could influence the self-monitoring 

process “[t]hus, the unskilled may not be doomed to remain unaware in real-world settings” 

(Ryvkin, Krajc, & Ortmann, 2012, p. 1030). Dunlosky and Rawson (2012) as well as Koriat 

(2012) suggest that gaps could be reduced through frequent and specific feedback, especially if 

that performance feedback was provided dependently until the learner could use the feedback 

independently. The dependent use of feedback could be in the form of modeling, example 

questioning, and through demonstrating a shift in strategy use. Juslin, Winman, and Olson (2000) 

reproduced several UUP studies in order to investigate possible cognitive differences between 
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low-level and high-level performers. They suggest the role the instructor plays in providing 

specific behavioral feedback as well as controlling the learning environment might be more 

important than any singular deficit presented by the student concerning the teaching of 

performance skills. 

Calibration 

 Calibration is the degree of agreement between a perceived judgment of ability (what 

students believe) and demonstrated performance (what students show in actions and 

performance). Calibration provides the link between applied metacognition and self-regulation 

because they share the same components; such as self-observation, self-evaluation, and self-

reflection (Chen & Rossi, 2013). When an individual executes a task, self-observation data 

enable that person to assess the level of success to which that individual has performed. These 

measurements are made a priori and the accuracy of perception assessments compared to actual 

post hoc evidence such as behavioral and cognitive performance indicates the level of calibration 

accuracy. Sometimes measurements of calibration are examined by investigating a learner’s 

perception before and after executing a task. In the first instance, the learner makes a prediction 

about his or her competency to execute the task. Another way to measure calibration of learning 

is to assess a learner’s judgment of task performance after the performance. Calibration 

measures, in this case, are indications of the degree to which the individual believes he or she has 

met the criteria. Both pre and post perception assessments are categories of calibration and 

monitoring processes (Chen & Rossi, 2013).  

Researchers interested in measuring calibration focus on the degree of agreement 

between an individual’s perception of ability and demonstrated ability. Shaw (2009) separated 

perception of performance measurements into two categories of measurement: absolute accuracy 
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and relative accuracy. Absolute accuracy measurements show the extent to which an individual’s 

perception of ability, or confidence in ability to perform a task, corresponds with a performance 

outcome (Chen & Rossi, 2013, Shaw, 2009).  Indices such as item analysis of test questions, or 

global analysis of a set of test questions indicate confidence levels and perceptions on criterion 

based tasks.  Relative accuracy indicates the relationship between a student’s perception of 

ability and perception of performance outcomes (Chen & Rossi, 2013). Relative accuracy 

judgments allow a researcher to measure the relative consistency of a set of students’ perceptions 

before and after treatment rather than to a performance outcome. In this case, the perception 

scores before and after treatment are the calibration measurements. Relative accuracy measures 

consistency of perception and absolute accuracy measures accurateness of perception according 

to the target criterion (Chen & Rossi, 2013; Shaw, 2009).  

A person is well calibrated when the distance between perceived ability and demonstrated 

performance is narrow. A person is said to be poorly calibrated when that distance is wide (Bol, 

Hacker, Walck, & Nunnery, 2012; Chen & Rossi, 2013). For instance, if a student perceives he 

or she has studied sufficiently for a reading comprehension exam and cannot answer questions 

about the text, that student has indicated poor absolute calibration of his or her learning 

(Alexander, 2013). Both relative and absolute calibration estimates can shape decision making. 

Further, the ability to accurately monitor and assess progress or performance is directly linked to 

the ability to choose strategies for improvement (Alexander, 2013; Chen & Rossi, 2013). 

Further, higher-achieving students seem to be more accurate at calibrating than lower-achieving 

students (Bol, Riggs, Hacker, Dickerson, & Nunnery, 2010; Bol & Hacker, 2001; Chen & Rossi, 

2013; Pajares & Graham, 1999). Results from these studies indicate that well-calibrated learners 

are “less likely to grossly overestimate their capabilities to perform a task successfully, be more 
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critical in task analysis, and choose and implement strategies effectively” (Chen & Rossi, 2013, 

p. 265). According to the conceptual framework of applied metacognition utilizing the self-

regulation model, better self-monitoring leads to accurate use of performance feedback and can 

produce well-calibrated learners. Well-calibrated learners tend to realistically estimate their level 

of understanding for familiar and unfamiliar material. They also report both competency in 

choosing strategies to learn new material as well as confidence in attempting to use those 

strategies, even when faced with the possibility of failure.  

 The perceived ability of performance, however, may not be the only influence on 

calibration accuracy. One line of research investigating perceived ability and demonstrated 

performance indicates that the difference may not merely be a matter of perceived ability, but of 

missing prerequisite knowledge or neglecting steps in the pre-planning stage (Alexander, 2013; 

Dinsmore & Parkinson, 2013; Van Loon, DeBruin, Van Gog, & Van Merrienboer, 2013). Van 

Loon, de Bruin, van Gog, and van Merrienboer (2013) investigated the effect of inaccurate prior 

knowledge activation on calibration accuracy. They found that inaccurate prior knowledge 

contributed to inaccurate judgments of learning due to comparison to a standard that was, 

initially, inaccurate. Further, in order for learners to overwrite inaccurate prior knowledge, they 

must ‘co-activate’ prior knowledge and the accurate information to become aware of the conflict 

(Van den Broek & Kendeou, 2008). Often, instructors use explicit feedback or training in order 

to facilitate awareness that prior knowledge conflicts with information presented during the 

learning process (Van den Broek & Kendeou, 2008).  

Confidence in prior knowledge has also been shown to influence accuracy in judgments 

of learning. For instance, in one investigation, low-level learners were found to have high 

confidence in prior, inaccurate knowledge (Hattie, 2012). When confidence in prior knowledge 
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is high and accuracy of that prior knowledge is low, learners have a difficult time accepting 

opposing views. This can create one type of liminal space, or troublesome perceptual space for 

the learner. The behavioral consequences of miscalibration in this situation can lead learners to 

terminate study early, be less likely to formulate new strategies, question previously held 

perceptions, retry performances, or persist through difficult learning tasks (Chen & Rossie 2013; 

Hattie, 2012).  

 Metacognitive training can improve performance even if training occurs for a short time 

(Nietfeld & Schraw, 2002; Thiede, Anderson, & Therriault, 2003; White & Fredericksen, 1998). 

Training in metacognitive strategies has been shown to improve self-evaluation accuracy when 

using standards (Baars, Vink, Gog, de Bruin, & Pass, 2014; Butler & Winne, 1995; Rawson & 

Dunlosky, 2007), generative strategies (De Bruin, Thiede, Camp, & Redford. 2011), making 

concept maps (Thiede, Griffin, Wiley, & Anderson, 2010), self-explaining (Grifffin, Wiley, & 

Thiede, 2008) and using past performance to judge future performance (Griffin, Jee & Wiley, 

2009). Bol, Hacker, Walck, and Nunnery (2012) provided students with specific guidelines in 

order to investigate calibration at the individual and group levels. They found that students who 

were provided guidelines were more accurate in both their pre and post calibrations. Further, 

training that uses specific guidelines can improve students’ metacognitive monitoring and 

judgments of their own learning. This training can yield more accurate self-reflections, which 

can be used to formulate new predictive sequences of learning. 

Researchers have also investigated the effects of repetition on calibration. Nietfeld, Cao 

and Osborne (2005) examined absolute calibration accuracy over the duration of a semester. 

Calibration judgments were collected at the local level (individual test items), as well as at the 

global level (overall test score). Data indicated that global calibration measurements were more 
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consistent than local measurements across all students. However, higher-performing students 

were more accurate in both global and local judgments. The researchers suggest that lower-

performing students may be less able to assess why they are performing poorly and may be less 

able to guide their own study. Higher-performing students, on the other hand, may be able to 

guide their study in a more strategic manner (Nietfled, Coa, & Osborne, 2005). Monitoring 

accuracy remained stable over time and did not improve with repeated calibration trials. Nietfeld, 

Cao, and Osborne (2005) suggest that prompting learners to think about their performance over 

repeated events is not likely to increase accuracy in calibration (Nietfeld, Cao, & Osborne, 

2005). This study seems to suggest that higher-performing students are better at making 

calibration judgments than lower-performing students.  

Several researchers investigated the effects of monitoring during self-observation with 

specific feedback (monitoring plus feedback) on performance related to repetition of calibration. 

Huff & Nietfeld (2009), for example, investigated the effects of specific feedback on reading 

comprehension with fifth grade students (N=118).  Results indicated that participants who 

received specific feedback improved calibration accuracy over repeated trials, while participants 

in the no feedback group (monitoring alone) did not improve calibration accuracy. In a related 

study, Nietfeld, Cao and Osborne (2005) investigated the effect of monitoring and specific 

feedback on performance accuracy using measurements of monitoring accuracy, performance 

accuracy, schematic representation, and self-efficacy scores. They found that students who 

received specific feedback improved calibration and monitoring skills. However, these effects 

took time to emerge; in this particular study, effects emerged over the course of four weeks. 

Students who improved calibration scores also tended to improve in performance scores. 

Interestingly, self-efficacy did not improve with performance alone. The relationship of weekly 
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calibration estimates, performance measures, and global confidence scores seems to indicate that 

during the study, perceptions of self-efficacy were transformed through the influence of 

monitoring processes with specific feedback about performance experience over time (Nietfeld, 

Cao, & Osborne, 2005). These studies indicate that specific feedback paired with monitoring 

during the performance phase of the self-regulatory process can promote calibration accuracy 

and may positively influence self-efficacy.  

Self-Evaluation in Music Environments 

Self-evaluation also plays an important role in music education environments. In 

particular, the ways in which students perceive success or failure could influence how they make 

predictions about future performances and which strategies are selected for future use. For 

instance, Asmus (1986) investigated students’ beliefs about success or failure in music and found 

a difference in the perceptions of students based upon developmental age. Junior high students 

attributed success or failure to effort, while older students believed their success or failure in 

music was due to natural ability. Miksza and Tan (2015) investigated the relationship between 

self-regulated learning and practice behaviors and found that performers who were more self-

efficacious also reported more self-regulated behaviors, longer practice times, and the use of 

more efficient practice strategies.  

In slight contrast, Schmidt (1995) investigated junior and high school choir students’ 

beliefs about success or failure in a choral music class and found that higher frequencies of 

success were attributed to effort, rather than ability. Further, students in this investigation valued 

performance feedback that included information directed toward improvement and indicated that 

norm-referenced feedback was ineffective (Schmidt, 1995). In a separate study on theory of 

attribution, Schmidt (2005) examined motivation, performance achievement and experience 
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among secondary instrumental performers and found that performers defined their success in 

terms of mastery, reaching personal goals, and the ability to detect performance improvement. 

These studies support the suggestion that based on one’s self-evaluations, a learner can make 

causal attributions as to why progress is or is not being made (Bol, Hacker, Walck, & Nunnery, 

2012). 

Research in music environments also suggests that some performers might benefit from 

self-analysis to improve performance. For instance, Napoles and Bowers (2010) conducted a 

study to examine the effects of instructor feedback and self-analysis on the use of specific 

reinforcement. In this study, 27 music education students were randomly assigned to one of two 

groups: teacher feedback or videotape self-analysis group. Each participant conducted three short 

teaching segments of eight-minute choral rehearsals. Participants in the teacher feedback group 

received written feedback from the instructor on a form with a description for improvement in 

three areas: instructor presentation, student performance, and instructor feedback 

(reinforcement). Participants in the self-analysis through videotape group filled out the same 

form after watching a video of their own teaching performance. They did not receive written 

feedback. Results from this study indicated that both groups generally increased the use of 

specific instructor reinforcement over time. However, the self-evaluation group demonstrated 

greater competency in providing reinforcement than the written feedback group for all sessions. 

Napoles and Bowers (2010) suggest that, while this study utilized a small sample, self-

observation may be beneficial in learning environments where students demonstrate competency 

through performance criteria. 

Studies investigating the accuracy of self-assessments in music education environments 

also reveal a possible disconnect between knowledge of content versus performance evaluation 
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accuracy. Darrow, Johnson, Meeker Miller, and Williamson (2002) investigated the relationship 

between perceived music proficiency of junior high students and music tests designed to assess 

music proficiency. The researchers employed a student self-report questionnaire, a music content 

knowledge assessment, and a music performance tool. Measurements of absolute calibration 

were calculated by matching participants’ perceived knowledge using the content knowledge 

assessment with correct responses, and by matching participant’s perceived performance 

competency with demonstrated singing ability. Results indicated that participants were able to 

reliably calibrate judgments of content knowledge—knowledge of what they know about music. 

However, calibration of performance ability was not as accurate. Of the 30 incorrect responses 

on perceived performance competency, 80% were items where participants indicated positively 

that they could sing when they could not. Participants were able to accurately assess their level 

of musical knowledge; however, miscalculations of performance competency rendered self-

assessment less reliable. 

Other researchers were interested in investigating performance evaluations in the context 

of ensemble rehearsals. Differences in performance evaluations were found to exist when 

performers were asked to assess their group’s performance versus their individual playing as part 

of an ensemble. Morrison, Montemayor, and Wilshire (2004) examined the effectiveness of 

recorded models in the self-evaluation process of high school and junior high students. During 

the course of five weeks, three bands rehearsed two concert pieces. For one piece, the band 

utilized a recorded model. This recording was used in rehearsals two days a week. One day a 

week the recording was played in its entirety while the participants silently watched their 

individual parts. A second day of the week, a pre-selected section of the recording was played for 

the students. This selection was the range of measures to be practiced by the ensemble that day. 
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All band rehearsals were recorded. Students self-evaluated using a progress report indicating the 

answer to five questions: 1) Briefly describe something you or the band learned today; 2) On this 

piece, what aspects of your performance are strong or very strong? 3) On this piece, what aspects 

of your performance need improvement? 4) [Using a 5-point scale ranging from ‘Bad’ to 

‘Outstanding’] indicate the level of your personal performance: notes and rhythms, articulations 

and dynamics, intonation, and balance; and 5) [Using a 5-point scale ranging from ‘Bad’ to 

‘Outstanding’] indicate the level of the band’s performance: notes and rhythms, articulations and 

dynamics, intonation, and balance (Morrison, Montemayor, & Wilshire, 2004 p.120).  

 Data were analyzed for loci of focus (self or ensemble) as well as for condition (model 

and no model). Results indicated that there were no differences in the self-evaluation scores 

between loci of focus for junior high participants or high school participants when using a 

recorded model versus no recorded model. Performance improvements were observed in both 

conditions. However, the relative calibration appraisals of each band reveal a different pattern. 

Participants at both age levels (junior high and high school) perceived performances more 

conservatively and estimated performance accuracy lower than experts. Regarding the 

performance of the ensemble, high school students evaluated their performance more critically 

than junior high school students, while junior high school students were more positive in their 

judgments of each performance. Participants in both age groups under the model condition made 

more comments concerning their progress toward improvement. Results would indicate that the 

use of a model may have guided students toward awareness and discrimination (Morrison, 

Montemayor, & Wiltshire 2004). Further, awareness of performance errors could then focus self-

evaluation efforts toward more specific strategies for behavioral change. 

Listening to recorded models appears to be helpful in assisting students with 
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discrimination awareness under certain conditions. For instance, Hewitt (2001) investigated the 

effects of self-listening, self-evaluation, and modeling on junior high musician’s performance 

and attitude. Eighty-two junior high school students were randomly assigned to one of eight 

treatments: a) Model x Self-Listening x Self-Evaluation, b) Model x Self-Listening x No Self-

Evaluation, c) Model x No Self-Listening x Self-Evaluation, d) Model x No Self-Listening x No 

Self Evaluation, e) No Model x Self-Listening, x Self-Evaluation, f) No Model x Self-Listening 

x No Self-Evaluation, g) No Model x No Self-Listening x Self-Evaluation, h) No Model x No 

Self-Listening x No Self-Evaluation (Hewitt, 2001). Over the course of nine weeks, students 

performed a selected etude and self-evaluated using the Woodwind Brass Solo Evaluation Form 

(Saunders & Holahan, 1997). This form uses a 5-point Likert scale to measure tone, intonation, 

technique/articulation, melodic accuracy, rhythmic accuracy, tempo, and interpretation. Practice 

aptitude was measured using the Practice Attitude Questionnaire—a researcher-created 

instrument. 

 Participants recorded a pre-test and post-test in order to compare their performance 

progress from the beginning to the end of the study. Each week participants also recorded a 

performance. Participants in the Model groups were given a tape with a professional recording of 

the selected etude. Participants in the Self-Listening groups were given a recording of the 

participant’s own performance. During the first week of the study, participants received the first 

recording (pretest) of the participant’s performance. Each week thereafter, the participant 

received a recording of that week’s performance. Participants were asked to listen to the 

recording, perform and record the etude matching the recording as closely as possible, listen to 

their own performance, practice the piece, and complete the self-evaluation.  

Results indicated that participants in the Model groups increased performance accuracy 
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in tone quality, technique/articulation, rhythmic accuracy, tempo, interpretation, and overall 

performance, but not in melodic accuracy or intonation (Hewitt, 2001). Comparing performance 

accuracy results with the self-evaluation results suggest that adding a self-evaluation component 

to the model condition significantly increased performance accuracy in these key areas. Self-

evaluation, by itself, did not render the same accurate results. Possible miscalibrations in learning 

could be a factor. This result is evident in the data demonstrating that students were able to 

accurately assess their level of performance, but were not able to indicate possible strategies for 

improvement (Hewitt, 2001).  

In a slight contrast, other music researchers investigated the calibration accuracy of 

musicians during individual practice. Hamilton & Duke (2016) investigated expert and novice 

musicians’ calibration of errors. They found that the frequency of error-making during individual 

music practice does not vary across levels of experience or expertise. Expert and novice 

musicians reported almost the same frequency of errors during individual practice. As musicians 

develop increasing levels of skill, they also develop increasing levels of discrimination skills 

about performance. In a pilot test of a micro-analytic self-regulation intervention, Miksza, 

Blackwell, Roseth, and Cole (2016) explored instructional practices in instrumental music 

education environments designed to improve individual musician’s self-regulated learning. Three 

musicians were tracked across fourteen days in order to implement a personalized intervention 

paralleling the forethought, performance, and self-reflection processes described in 

Zimmerman’s (1989) model. Prichard (2016) also investigated music practice instruction on 

middle school instrumentalists’ practice behaviors utilizing this model. Both Miksza et al. (2016) 

and Prichard (2016) found that practice instruction can have a positive effect on students’ ability 

to choose and use strategies for performance improvement.  
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In a pilot study, Wheeler (2015) compared the evaluation accuracy of students 

immediately after performing in an ensemble as well as after hearing a recorded performance of 

the group to the evaluation of the band’s performance by experts. Measurements of absolute 

calibration were collected. It was hypothesized that using a student’s own performance recording 

as part of the self-evaluation process might inform an understanding of the ways in which 

various performers make predictions and use performance feedback. In particular, over time, 

students would become more accurate at group-assessment if they had been listening to the 

recorded performance.  

Students evaluated their perceived ability using Losier’s Perception of Life Domain 

Competency (PLDCS) scale (Losier, Vallerand, & Blasi, 1993). The PLDCS scale assesses an 

individual’s perception of ability in a variety of domains. The scale was adapted for use with 

instrumental music environments. In this study, Band A (listening) performed a selected piece 

and then evaluated their performance. Participants in Band A then listened to a recording of that 

day’s performance. After which, participants in this group evaluated that day’s recorded 

performance a second time.  Participants in Band B (non-listening) performed a selected piece, 

then evaluated their performance. This process was replicated once a week for six weeks. 

Results indicated that participants in the non-listening group were more accurate in their 

performance evaluations than participants in the listening group. However, participants in the 

listening group were more accurate after listening to their recording than before, indicating that 

listening to a recording influenced a participant’s ability to evaluate group performance. For all 

categories, participants in both bands were closer to the expert’s scores toward the end of the six 

weeks than in week one, suggesting participants in both groups evaluated more accurately by the 

end of the study. There was also a difference in the absolute calibration scores of high-level 
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performers across time. Pre-evaluation scores for high-level performers in Band A reveal high-

level performers initially rated their band’s performances with higher scores than did the experts. 

However, during weeks one through three high-level performers rated their performances lower 

or equal to the experts’ ratings. The lowered evaluation scores reflect that the high-level 

performers’ self-evaluations were coming more into line with experts. High-level performers 

were using performance feedback to adjust their perception of their performance. During weeks 

four through six, however, post evaluation scores revealed a different trend, as high-level 

performers once again rated themselves higher than experts. This variance indicated a possible 

digression or suspension in the ability to calibrate accurately. Low-level performers in Band A 

also rated themselves higher than experts on the pre-evaluation. However, unlike their high-level 

peers, low-level performers continued to evaluate themselves higher than experts throughout the 

six weeks. Listening to the recording did not bring low performers’ scores more in line with 

experts. In this case, forced discrimination awareness did not occur (Losier, Vallerand, & Blasi, 

1993). 

This study seems to support previous research showing that repeated calibration practice 

(monitoring alone) does not necessarily promote increases in calibration accuracy, particularly 

among low-achieving students (Bol, Hacker, O’Shea, & Allen, 2005; Huff & Niefteld, 2009; 

Kelley & Jacoby, 1996; Koriat, 2012; Nietfeld, Cao, & Osborne, 2006; Thiede, 1999).  One 

explanation could be that participants could not tell a difference between their sound and the 

sound of the group. However, delivering specific feedback during monitoring practice could 

influence calibration accuracy (Bol, Hacker, O’Shea, & Allen, 2005; Huff & Niefteld, 2009; 

Kelley & Jacoby, 1996; Koriat, 2012; Nietfeld, Cao, & Osborne, 2006; Thiede, 1999). Further, in 

all of these studies, participants were evaluating the group; the focus was not on the individual. 



49 
 
Questions remain as to how individuals in music education environments process performance 

feedback for differing loci of focus during ensemble performance: individual versus ensemble. 

Separating these variables could provide more information about ways in which training in the 

interchange between loci of focus (self-versus ensemble) through delivery of specific feedback 

could increase the level of self-awareness for low-and high-level performers in junior high 

bands. 

Summary 

People learn by observing models and by self-observing during their own performance.  

When individuals self-observe in order to improve a performance, they develop awareness of 

their own ability (Bandura, 1986; Chen, Greene, & Crick, 1998; Multon, Brown, & Lent 1991; 

Wood & Bandura, 1989). Several types of knowledge are needed in order to monitor behavior, 

make predictions about the effect of behavior on a performance, and adapt to various situations. 

Cognition is the term used to describe information and perceptions about ourselves and the world 

around us. Metacognition refers to our own understanding of how we learn. Applied 

Metacognition uses the general information we know about ourselves, information about how we 

learn, and information about our performance behaviors in order to evaluate the effect of current 

and past behaviors on future behaviors. One way to investigate self-awareness during the 

performance of a task is to measure a learner’s ability to accurately calibrate their learning. 

Calibration measures the degree of agreement between an individual’s perception of a 

performance in a task and demonstrated behaviors (Aktruk & Sahin, 2011; Cubukcu, 2009; 

Omrod, 2012). 

Self-awareness acquired through applied metacognitive approaches before, during, and 

after the execution of a task permits an individual to understand how he or she learns in order to 
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regulate behavior. Self-Regulation is a process by which individuals use higher order thinking 

skills to pre-plan, self-observe, and make behavioral changes in order to improve future 

performances. Investigating Self-Regulation in music environments is important for musicians in 

that the ability to regulate behavior, understand how one learns, and formulate a sense of 

determination to persist through difficult phases of learning, increase a person’s ability to 

become an independent musician.   

However, differences in the ways in which various learners process performance 

feedback and track performance behaviors during the self-observation phase may influence 

calibration. The level of self-awareness, accuracy of prior knowledge, ways in which an 

individual processes self-observation information, or ability to understand how to use 

performance feedback may influence an individual’s accuracy in task-specific judgments of 

learning. Because accurate self-monitoring during a performance is contingent upon the level to 

which an individual is self-aware, an individual’s perceived ability or level of understanding in a 

context might not correspond with demonstrated ability (Bouffard, Markovits, Vezeau, Boisvert, 

& Dumas, 1998). 

Differences in the ways in which low-level and high-level performers process 

performance feedback differently might be identified in an assessment of their behavior during 

and after a performance. These judgments of learning may be observed through the decision-

making process when forming predictions and producing behavioral changes for future 

performances. High-level learners have been observed to use self-observation data to track 

behaviors during the execution of a task, make changes to the next sequence of learning, and 

formulate predictions about future performances based on the reality of their previous 

performance. Low-level learners, however, have been observed to exclude self-observation data 
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when making predictions about future behavior. The consequence of excluding self-observation 

data when making predictions about future performances could lead the learner to terminate 

study early, to be less likely to think of and try new strategies, or to be less likely to retry 

performances. (Burson, Larrick & Klayman, 2006; Caputo, & Dunning, 2005; Demetrioui & 

Bakracevic, 2009; Demetrioui & Kazi, 2006; Dunlosky & Rawson, 2012; Dunning, 2011; 

Dunning, Heath, & Suls, 2004; Ehrlinger, Johnsons, Banner, Dunning & Kruger, 2008; Juslin, 

Winman, & Olson, 2000; Kruger & Dunning, 1999; Ryvkin, Krajc, & Ortmann, 2012).  

As a result of their ability to self-assess, high-level learners are more accurate at 

calibrating their learning than low-level learners. According to the conceptual framework of 

applied metacognition utilizing the self-regulation model (Figure 2), better self-monitoring leads 

to accurate use of performance feedback and can produce well-calibrated learners. Well-

calibrated learners tend to realistically estimate their level of understanding of familiar and 

unfamiliar material, and demonstrate confidence in attempting to use those strategies. 

Consequently, well-calibrated learners tend to improve performance over time. (Alexander, 

2013; Bol, Hacker, Walck, & Nunnery, 2012; Bol & Hacker, 2001; Bol, Riggs, Hacker, 

Dickerson, & Nunnery, 2010; Chen & Rossi, 2013; Cleary, 2011; Dinsmore & Parkinson, 2013; 

Nietfeld, Cao, & Osborne, 2005; Pajares & Graham, 1999; Shaw, 2009; Thiede, Griffin, Wiley, 

& Anderson, 2010; Van Loon, DeBruin, Van Gog, & Van Merrienboer, 2013). 

Various individuals in music environments have also been observed to perceive 

performance mistakes in different ways, and those perceptions influence planning and 

preparation for future performances. Listening to a recording of the individual’s own 

performance (naturally occurring feedback) and providing specific feedback about the 

individual’s performance (real-world environment) could bring awareness of deficits to the 
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individual. This specific feedback could suggest precise strategies that low-level performers 

could utilize in order to improve future performances. Since low-level performers have been 

shown to use feedback dependently, instructional strategies such as providing specific feedback, 

monitoring performance, and modeling adaptive inferences could increase awareness. These 

strategies could initiate a scaffolding effect; whereby low-level performers learn how to use 

performance feedback more effectively over time. In contrast, high-level performers have been 

shown to use performance feedback independently. Frequent and specific feedback about the 

individual’s own performance will likely produce increased and varied strategy use, as well as 

supply more tools for independent use over time (Asmus, 1986; Darrow, Johnson, Meeker 

Miller, & Williamson, 2002; Hamilton & Duke, 2016; Hewitt, 2001; Miksza, Blackwell, Roseth, 

& Cole, 2016; Miksza & Tan, 2015; Morrison, Montemayor, & Wilshire, 2004; Napoles & 

Bowers, 2010; Prichard, 2016; Schmidt, 2005). 

 However, it is unclear if increased accuracy in individual calibration translates into 

increased accuracy of group evaluation when an individual is part of the performance ensemble. 

The level of self-awareness seems to play a role in calibration accuracy during the self-

evaluation process. It has been shown that consistent feedback over multiple rehearsals 

influenced the level of awareness among some learners (Bol, Hacker, O’Shea, & Allen, 2005; 

Huff & Niefteld, 2009; Kelley & Jacoby, 1996; Koriat, 2012; Nietfeld, Cao, & Osborne, 2006; 

Wheeler, 2015). However, questions still remain as to the relationship between calibration 

accuracy and self-awareness in group evaluations. Therefore, the purpose of this study is to 

examine the effect of using a recording of students’ performance paired with specific feedback in 

the self-evaluation process among novice performers. Three research questions guided this study: 

Research questions: 
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1) To what extent does specific feedback, combined with self-evaluation using a 

recording, promote self-calibration accuracy among middle school performers in 

instrumental music environments? 

2) To what extent does the specific feedback impact the bands’ performance 

improvement, thus reflecting a group increased awareness over repeated events? 

3) To what extent are middle school students able to differentiate their individual 

performance from the performance of the group in instrumental music 

environments? 
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         Chapter 3 METHOD 

METHOD 

 This study was designed to examine the effect of using a recording of students’ 

performance paired with specific feedback on the ability of middle school performers to 

accurately assess their own performance. Two conditions were employed: the introduction of 

specific verbal feedback while listening to a recording of the group’s performance (treatment) 

and listening to a recording of the group’s performance with no verbal feedback (control). The 

independent variable was the use of verbal feedback, and the dependent variable was 

performance evaluation scores.  Other factors examined for possible effects on the dependent 

variable included event, loci of focus (group versus self), and performance level (low-level 

versus high-level performer).  Three research questions guided this study:  

Research questions: 

1) To what extent does specific feedback, combined with self-evaluation using a 

recording, promote self-calibration accuracy among middle school performers in 

instrumental music environments? 

2) To what extent does the specific feedback impact the bands’ performance 

improvement, thus reflecting a group increased awareness over repeated events? 

3) To what extent are middle school students able to differentiate their individual 

performance from the performance of the group in instrumental music 

environments? 

Participants 

 Middle school students enrolled in a public school district in the Midwest region of the 

United States were the participants for this study. Bands from two junior high schools within the 



55 
 
school district participated (N=59), aged 13-14. All students in this study completed at least one 

year of beginning band prior to this study (M=2.35, SD=0.48) and included woodwind 

performers (n=31), brass performers (n=23), and percussionists (n=5). Band A was the 

experimental group (N=22) and included female (n=8) and male performers (n=14). Band B was 

the control group (N=38) and included female (n=14) and male performers (n=24). Data were 

collected at twelve different points between February 2016 and April 2016. Institutional review 

was obtained (Appendix N) and student assent forms were acquired (Appendix O).  

Design 

This study used a pretest posttest two-group design with a repeated measures component. 

The primary dependent variable was the calculated difference between a solo performance 

evaluation with eight performance dimensions (tone quality, intonation, pitch accuracy, balance 

and blend, dynamics, rhythmic accuracy, articulation, and an overall assessment of the 

performance) and a computer generated evaluation of performers’ solo performance on those 

same dimensions.  There were two secondary dependent measures in this project.  One was the 

adjudicated difference in ensemble performance level of each band for five events during the 

project’s time frame.  The final dependent measure was the students’ calculated calibration of 

their group evaluation scores with their assessments of their individual performance during each 

of the rehearsal/evaluation events.  The two listening conditions (recorded group performance 

with verbal feedback and recorded group performance with no verbal feedback) served as the 

independent variables, thus defining the experimental and control groups.  

The study was conducted in three phases across eight weeks during students’ normal 

band rehearsal times (Figure 5). Phase one was the solo pretest. All students in both groups were 

given the individual pretest, which served as a dependent measure to examine possible 
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differences in absolute calibration accuracy according to the eight performance dimensions of the 

Woodwind Brass Solo Evaluation Form (WBSEF) (Hewitt, 2005; Saunders & Holahan, 1997). 

The second phase of the study included the large-group ensemble rehearsals.  All students in 

both groups were given a pre and post listening evaluation, which served as a dependent measure 

to examine possible perceptual differentiation of each individuals’ performance from that of the 

group. During this phase, students rehearsed all pieces normally, but then once a week performed 

the selected piece and evaluated that performance from two loci of focus, the group and the self, 

using the Instrumental Large Group (ILG) form. The experimental group listened to verbal 

feedback provided by a clinician while listening to a recording of that day’s performance, and 

evaluated that day’s performance a second time (Appendix M). The control group listened to a 

recording of their performance with no verbal feedback and then reevaluated that day’s 

performance.  Phase three was the posttest wherein the activities of the pretest were repeated 

exactly.  All students in both groups were given the individual solo posttest; which served as a 

dependent measure to examine possible differences in absolute calibration accuracy according to 

the eight performance dimensions of the WBSEF across time (Hewitt, 2005; Saunders & 

Holahan, 1997). 

Three evaluators with over 57 years of experience as adjudicators of junior high bands 

evaluated the performances of both bands for trial one and trail five using the same evaluation 

form and scale as the participants. For a full description of the instrumental large group form see 

‘Materials’ and refer to Appendix B.    

 A clinician with over 20 years of experience as an adjudicator/clinician at the 

international and national levels provided the verbal feedback for the experimental group. His 

teaching and conducting experiences include elementary, junior high, high school, and adult 
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performers in instrumental and choral music. The specific verbal feedback for this study included 

comments identifying strategies novice performers could use for performance improvement and 

centered around seven performance dimensions: tone quality, intonation, pitch accuracy, balance 

and blend, dynamics, rhythmic accuracy, and articulation. For a full transcript of each trial, see 

Appendix M. 

Figure 5: Study Design  

 

 

 

 

 

 

 

 

Materials 

 The materials used in Phase 1 and 3 of the study were copies of the Woodwind Brass 

Solo Evaluation Form (Appendix A), a prepared excerpt of the Intermezzo from “First Suite in 

Eb from Military Band” by Gustov Holst (Pearson & Nowlin, 2013) for each instrument 

(Appendix G) and a pencil.  The materials used in Phase 2 of the study were copies of the 

Instrumental Large Group form (Appendix B), the appropriate instrumental part of Escapada by 

David Moore (Moore,1996), and a pencil. Materials were handed out at different times (see 

procedures for an exact description of the events for each condition), and were collected by the 

researcher. 
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During Phase 1 and 3 (pretest and posttest), all students performed one F chromatic scale 

and an excerpt from the Intermezzo from “First Suite in Eb from Military Band” by Gustav Holst 

(Pearson & Nowlin, 2013) (Appendix G). This excerpt and scale formed the district’s eighth 

grade spring playing assessment. It was chosen as the pretest stimulus because it fit into the 

curriculum of the students seamlessly for the period of this study.  

The two measurement tools for Phase 1 included an adapted version of The Woodwind 

Brass Solo Evaluation Form (WBSEF) and SmartMusic®. The WBSEF is a 5-point criteria-

specific rating scale consisting of three categories: solo evaluation, scale evaluation, and sight-

reading evaluation. The WBSEF allows the individual to assess perceived music skill and 

performance ability in the eight performance dimensions: Tone Quality, Intonation, 

Technique/Articulation, Melodic Accuracy, Rhythmic Accuracy, Tempo, Interpretation inherent 

in any performance and a Gestalt assessment of the performance. Internal reliability of the 

measurement tool has been found to be very high, calculated at .92 (Saunders & Holahan, 1997). 

The WBSEF has also been assessed for reliability and validity with junior high-level learners 

(Hewitt, 2001, 2002, 2007; Hewitt & Smith, 2004) and has met all normal research standards. 

For this study, students used the Hewitt adapted WBSEF; which included junior high vernacular, 

to evaluate their individual performance of the pretest using the solo and scale portions of the 

WBSEF form (Appendix A). The second measure of students’ pretest performance was the 

software program SmartMusic®. SmartMusic® is a music software program created by the 

music development company MakeMusic, Inc.  The SmartMusic® interface can be programed to 

receive input on specific musical performances and compare those sounds to preprogramed 

expected notes as well as provide a precise analysis of performance accuracy on the same eight 

dimensions evaluated in the WBSEF.  It performs this analysis immediately as the stimulus is 
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input.     

During Phase 2 (treatment), all students performed one large group concert piece as an 

ensemble. A panel of three experts familiar with junior high-level performers selected one 

concert band piece from the Annotated Repertoire list. This list is linked to the National 

Association for Music Educator’s Site [NAfME] 

http://www.und.nodak.edu/instruct/knorman/521/mrev.html and is searchable by composer, title, 

or grade level. Four criteria were implemented for the selection: a) the piece must contain 

intermediate to challenging rhythms (intermediate to challenging rhythms are defined by the 

American Band Director’s Association as containing some syncopation, duplet and triplet 

rhythms), b) expanding ranges and some use of extreme ranges, c) free use of section and solo 

scoring, and d) contain changing meters. The criterion placed on music selection yielded a list of 

concert band literature at the level of Grade II or III; which is recommended for third and fourth 

year players. According to the American Band Director’s Association, performers in eighth and 

ninth grade fit this category. The description states “Urban/suburban junior high or rural high 

school” (Repertoire list, n.d.). This category of music produced a concert band piece at the grade 

level of 2.5, which is challenging but attainable for the students in this study. The piece selected 

for this study, using these criteria, was Escapada by David Moore (Moore,1996).   

The performance evaluation tool for Phase 2 was the Missouri State Instrumental Large 

Group adjudicator form (ILG) (Missouri State High School Activities Association, 2016). The 

Instrumental Large Group (ILG) form is used for high school large group ensemble contests in 

the state to which the students belong. The ILG form includes two large categories: fundamental 

technique and musical effect. Fundamental technique consists of eight performance dimensions: 

Intonation, Tone Quality, Breathing, Articulation, Rhythmic Accuracy, Note Accuracy, 
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Position/Posture, and Tempo. Musical Effect consists of six performance dimensions: 

Interpretation/Style, Phrasing, Dynamics, Ensemble Precision, Balance, and Blend. The ILG 

form has been adapted for this study to only include eight performance dimensions: Tone 

Quality, Intonation, Pitch Accuracy, Balance and Blend, Dynamics, Rhythmic Accuracy, 

Articulation, and an Overall Performance of the group. This focused the performers’ attention on 

the same seven performance dimensions (and the Gestalt) assessed on the individual solo 

evaluation. Further, the language on this tool has been adapted by the researcher so that students 

were evaluating the same performance dimensions from both loci of attention (group and self, 

Appendix B). In order to examine the adapted version of the ILG, the instrument was tested 

using 53 seventh grade students who were not associated with the study. The administration of 

the instrument resulted in a very high reliability, with Cronbach’s alpha value calculated at 

α=.90.  This level of reliability suggests that the adapted ILG has a relatively high level of 

internal consistency.  As the ILG is the standard form for all statewide ensemble performance 

assessments, its validity was assumed.  All students in both groups used the ILG, in its 

appropriate form, to evaluate the five weekly performances for each of the ensembles.   

Equipment 

 Both band programs have similar computer and software systems according to the 

established school district classroom set up characteristics and standards. For the pretest and 

posttest phase at both locations, a MacBook computer with the SmartMusic® software was 

placed on a small table two feet from the student’s chair in order for the student to utilize the 

software program. For both settings this event occurred in a practice room next to the band room. 

Both band programs had similar computer and speaker systems in their main rehearsal 

space, according to the established school district classroom set up characteristics. For both 
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groups, an Edirol Digital Audio Recorder was set up four feet behind the conductor’s podium. 

All performances were recorded using an internal microphone in the Edirol Digital Audio 

Recorder.  This setup provided the researcher with a clean recording of each performance (in the 

case of the Experimental Group – free of clinician comments). Audio playback was conducted 

through classroom speaker equipment.  

For the Experimental Group, a Blue Yeti Professional Microphone and MacBook Air 

computer were also set up behind the band in the back of the room.  The professional 

microphone used for this study has four pattern mode settings: stereo mode, cardioid mode, 

omnidirectional mode, and bidirectional mode. The versatility of the microphone allowed the 

researcher to find the appropriate control for streaming the sound of the band through Facetime 

in order for the clinician to hear a live-quality sound of the band’s performance. The researcher 

tested the sound output of the microphone and used the omnidirectional mode because it was 

found to be best suited for streaming a live ensemble in the research space. Gain function 

allowed the researcher to control for adaptation to distortion from a loud source, a mute feature 

allowed the researcher to test equipment and then control when the clinician heard the band, and 

a headphone jack enabled the researcher to listen in real-time without any latency delays. The 

sound of the performance was streamed through the audio feature of Facetime on the MacBook 

Air. The clinician received the audio signal via Facetime by way of the external microphone 

plugged into the MacBook Air. The clinician listened to the performance via Facetime and 

recorded verbal feedback on a handheld audio recorder. He then saved verbal commentary with 

band performance in the background to a file, which was synced using Dropbox.  (See Appendix 

H for folder, file name, and listing procedures used for clinician audio comment labels). 

Clinician comments were played back through classroom equipment. 
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Procedures   

Phase 1 - Pretest 

 The pretest phase occurred during the first session of the study (Appendix C). All 

students performed one F chromatic scale and an excerpt of the melody of the Intermezzo from 

“First Suite in Eb from Military Band” by Gustav Holst (Pearson & Nowlin, 2013) (Appendix 

G). All performances were recorded digitally through SmartMusic®. Upon arriving in the 

practice room, the researcher read the prepared instructions for the student (Appendix I) and 

answered questions. The researcher then pressed ‘start’ and said, “Please play your Intermezzo 

when you are ready.” When the student was finished, the researcher selected ‘submit’. The 

researcher then read prepared instructions for the student to play the prepared scale. The 

researcher then pressed ‘start’ and said, “Please play your scale when you are ready.” After the 

student played the prepared scale, the researcher pressed ‘submit’. The researcher then 

distributed the WBSEF to the student and read prepared instructions. The student completed the 

WBSEF. The researcher collected the WBSEF and the student left the practice room. This 

procedure was repeated for each student. All recordings were transferred to a digital playlist. 

Phase 2 - Project 

 The next phase of the study was the treatment. Treatment included an ensemble 

performance once each week during weeks 2-7. All performances were recorded and digital 

recordings were transferred to transportable formats.  

Experimental Group 

 Band A was the experimental group.  For a complete step-by-step task analysis, please 

see Appendix D. Upon arriving in the rehearsal space, the researcher placed a warm-up exercise, 

sheet music for Escapada (Moore, 1996), and a pencil on the students’ music stands. The 
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students then entered into the room and sat in their normal seats according to normal classroom 

procedures. The researcher read prepared directions and answered any questions. The band 

director led the students in a five-minute warm-up exercise and intonation procedure. Next, the 

researcher called the clinician. When the conference call was connected, the researcher 

welcomed the clinician and tested the equipment. The researcher then read the prepared 

directions to the students, band director, and the clinician (Appendix J). At this point, the 

researcher answered any questions. The researcher asked if the band director was ready and 

waited for a vocal, “yes.” The researcher asked the clinician if he was ready and waited for a 

vocal, “yes.” The researcher pressed record on the Edirol Digital recorder and the band director 

led the students in a performance of the selected piece.  

The students performed the selected piece while being recorded by the researcher. While 

the band performed the selected piece, the clinician recorded verbal feedback into his hand held 

recorder. Conferencing allowed the expert clinician to provide specific verbal feedback without 

the time and travel obligation of a traditional clinic experience. The specific verbal feedback for 

this study included comments identifying strategies for improvement centered around seven 

performance dimensions: tone quality, intonation, pitch accuracy, balance and blend, dynamics, 

rhythmic accuracy, and articulation.  

An example of verbal feedback pertaining to the accuracy of articulation includes ways in 

which the performers could adjust their performance based on written cues: “Step one is to make 

sure we have the same length of note for those accented notes (vocal example). How long are 

staccato notes? How long are marcato notes? How long, or how much space between notes that 

have tenuto markings on them? [I]f the note looks different; it has to sound different” (Appendix 

M).  
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Several verbal comments focused on the improvement of the performance related to 

dynamics and ensemble balance: “As we get everyone playing at measure 40…everybody’s 

playing tends to be the same volume. And I would argue at 40 you need to decide whose voice, 

or which voices are the most important. I would argue you are not all forte. So what’s the ‘it’ that 

needs to be most prominent and everybody else needs to listen for that” (Appendix M).  

Another category of verbal comments concerned rhythmic accuracy: “So what I would 

recommend, especially as we are progressing, got to make sure that the first beat in every 

measure is together. Then make sure the third beat is together (vocal example). So no matter 

what you are playing, one is your first anchor, three is your second anchor. If you get those 

together, two is going to be in the right spot because there is nowhere else to put it” (Appendix 

M). For a full transcript of each trial, see Appendix M. 

 When the piece was finished, the researcher stopped the recording and distributed the 

first ILG form. Each ILG form was labeled in the top right corner according to condition and 

week of study. For instance, the first week for the experimental group included the label: A:1.1 

indicating Band A: Week 1. Evaluation 1. During this time the clinician saved the recorded 

feedback and copied the recording to a shared Dropbox folder titled “clinician.”  After the 

students finished evaluating the band’s performance, the first ILG forms were collected. The 

researcher then attached the computer to the speaker system and opened the appropriate file in 

the shared Dropbox folder corresponding with that day’s clinician feedback. The researcher read 

the instructions for the next session. Students listened to the audio recording of the band’s 

performance including the clinician’s verbal feedback while watching their music. When the 

recording stopped, the researcher distributed the second ILG form and read the prepared 

directions. The second ILG form included the label A:1.2 indicating Band A: week 1. Evaluation 



65 
 
2 (Appendix H includes a full listing of evaluation forms). Students then completed the second 

evaluation. The researcher collected all forms and pencils. The researcher thanked the students 

and band director for participating and the students continued with normal rehearsal. This 

procedure was repeated five times.  

Control Group 

 Band B was the control group.  For a complete step-by-step task analysis, please see 

Appendix E. Upon arriving in the rehearsal space, the researcher placed a warm-up exercise, 

Escapada (Moore, 1996), sheet music, and a pencil on the students’ music stands. The students 

then entered into the room and sat in their normal seats according to normal classroom 

procedures. The band director led the students in a five-minute warm-up exercise and intonation 

procedure. The researcher then read the prepared directions to the students and the band director 

(Appendix K). At this point, the researcher answered any questions. The researcher asked if the 

band director was ready and waited for a vocal, “yes.” The researcher pressed record on the 

Edirol Digital recorder and the band director led the students in a performance of the selected 

piece.  

 When the piece was finished, the researcher stopped the recording and distributed the 

first ILG forms. Each ILG form was labeled in the top right corner according to condition and 

week of study. For instance, the first week for the control group included the label: B:1.1 

indicating Band B: Week 1. Evaluation 1. After the students finished evaluating the band’s 

performance, the first ILG forms were collected. The researcher then read the instructions for the 

next session (Appendix K). Students listened to the audio recording of the band’s performance 

while watching their music. When the recording stopped, the researcher distributed the second 

ILG form and read the prepared directions (Appendix K). The second ILG form included the 
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label B:1.2 indicating Band B: Week 1. Evaluation 2 (See appendix H for a full listing of 

evaluation forms). Students then completed the second evaluation. The researcher collected all 

forms and pencils. The researcher thanked the students and band director for participating and 

the students continued with normal rehearsal. This procedure was repeated five times. 

Phase 3 - Posttest 

 The posttest encompassed the third phase of the study and was conducted exactly the 

same way as the pretest (Appendix F). All students performed the same F chromatic scale and 

the performance piece as performed in the pretest. Upon arriving in the practice room, the 

researcher read the prepared instructions for the student (Appendix L) and answered questions. 

The researcher then pressed ‘start’ and said, “Please play your intermezzo when you are ready.” 

When the student was finished, the researcher pressed ‘submit.’ The researcher then read 

prepared instructions for the student to play the prepared scale. The researcher pressed ‘start’ and 

said, “Please play your scale when you are ready.” After the student played the prepared scale, 

the researcher pressed ‘submit.’ The researcher then distributed the WBSEF to the student and 

read prepared instructions. The student completed the WBSEF. The researcher collected the 

WBSEF and the student left the practice room. This procedure was repeated for each student. All 

recordings were transferred to a digital playlist. 
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       Chapter 4 RESULTS 

RESULTS 

The purpose of this study was to examine the effect of using a recording of students’ 

performance paired with specific feedback on the ability of middle school performers to 

accurately assess their own performance. Two conditions were employed: the introduction of 

specific verbal feedback while listening to a recording of the group’s performance (treatment) 

and listening to a recording of the group’s performance with no verbal feedback (control). The 

independent variable was the use of verbal feedback, and the dependent variable was 

performance evaluation scores.  Other factors examined for possible effects on the dependent 

variable included event, loci of focus (group versus self), and performance level (low-level 

versus high-level).  Three research questions guided this study: (1) To what extent does specific 

feedback, combined with self-evaluation using a recording, promote self-calibration accuracy 

among middle school performers in instrumental music environments? (2) To what extent does 

the specific feedback impact the bands’ performance improvement, thus reflecting a group 

increased awareness over repeated events? (3) To what extent are middle school students able to 

differentiate their individual performance from the performance of the group in instrumental 

music environments? 

Analysis of the Data 

 Research Question 1 was: To what extent does specific feedback, combined with self-

evaluation using a recording, promote self-calibration accuracy among middle school performers 

in instrumental music environments? 

To examine if specific verbal feedback combined with an audio recording of a student’s 

performance increased accuracy in self-evaluation, the researcher calculated the calibration 
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accuracy of each student from Phase 1 and 3. Calibration is the distance between perceived and 

demonstrated performance (Bol, Hacker, Walck, & Nunnery, 2012; Chen & Rossi, 2013; Shaw, 

2009).  The demonstrated performance score was the score given to each student by the 

SmartMusic® computer program.  Each score output was on an 80-point scale, so results were 

multiplied by 1.2, to adjust them to a 100-point scale, so as to match up with the self-perception 

scores.  The perception scores were determined by each students’ score on the WBSEF, which 

produced a score out of a possible 100 points.  Calibration in this study was calculated by 

subtracting the SmartMusic® performance score from the WBSEF scores for Phase 1 and 3.  

Positive scores would indicate the student judged the performance higher than the demonstrated 

performance. Negative scores would indicate the student judged the performance lower than the 

demonstrated performance. The same score would indicate the student judged the performance 

the same as the demonstrated performance. Differences between treatment groups (experimental 

versus control) and testing events (pretest versus posttest) were determined using ANOVA 

procedures.   

Descriptive statistics were calculated to examine the nature of each relationship. The 

treatment group was labeled Band A and the control group was labeled Band B.  Students in the 

treatment group (Band A) calibrated their performance scores more positively on the posttest (M 

= 18.80, SD = 24.99) than on the pretest (M = 16.90, SD = 21.46), though their pretest score was 

calibrated more accurately on the pretest (closer to 0.0).  Students in the control group (Band B) 

calibrated their performances almost exactly as accurately on the posttest (M = 27.19, SD = 

25.49) as they did their pretest (M = 23.21, SD = 22.44). 
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Table 1. Means and Standard Deviations for Pretest and Posttest Calibration Scores 

 Calibration 

   Pretest    Posttest  

Exp 16.90 (21.46) 18.80 (24.99)   

Control 23.21 (22.44) 27.19 (25.49)   

Table 1 Means and Standard Deviations for Pretest and Posttest Calibration Scores 

A Univariate Analysis of Covariance (ANCOVA) was calculated to determine 

relationships between the two treatment conditions (see Table 2).  The dependent variable was 

the calibration score and the pretest served as the covariate. The test for normality, examining 

standardized skewness and the Shapiro-Wilk’s test, indicated that both the pretest and posttest 

calibration scores for the experimental group were normally distributed. The pretest calibration 

scores for the control group were not normally distributed while the posttest calibration scores 

were normally distributed.  Additionally, homogeneity of variance was not significant, Levene’s 

F(1,52)=1.831, p=.182 indicating that the assumption underlying the application of the 

ANCOVA was met and the variability in the two conditions was about the same.  No significant 

difference was found between groups F (2, 53) = 0.37, p = 0.570. There was significant 

difference in pretest scores F (1, 53) = 10.32, p = .002. This suggests that students in the two 

bands calibrated differently at the beginning of the study (see Table 1).  Any differences between 

the groups were very unlikely to be found based on the very large standard deviations of the 

student calibration scores.  It should be noted that while each measure was on a 100-point scale, 

the calibration scale was a possible 200 points (-100 to +100).  
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Table 2. Univariate ANCOVA Examining Calibration Scores of Students in Band A and Band B 

      Partial 
Source SS df MS F p Eta Sq 
Intercept 3991.73 1 3991.73 9.65 .003 .159 

Covariate 4270.10 1 4270.10 10.32 .002 .168 

Group 134.91 1 134.91 .33 .570 .006 

Error 21095.26 51 413.633 

Total 49387.00 54  

Table 2 Univariate ANCOVA Examining Calibration Scores of Students in Band A and Band B 

Research Question 2 was: To what extent does the specific feedback impact the bands’ 

performance improvement, thus reflecting a group increased awareness over repeated events?  

Differences between the two band’s performances were considered evidence of differences likely 

linked to the feedback condition, because previous research has shown other similarities 

(Wheeler, 2015).  Thus a level of change in performance would be reflective of an increased 

level of awareness over repeated events within the group of students.  In order to determine 

change in performance level, adjudicators evaluated the first and last performances of Escapada 

(Moore,1996) for each band. 

 Performances for Band A and Band B were transferred to a digital playlist in random 

order. A panel of three expert adjudicators familiar with junior high bands, and a combined 57 

years of experience teaching and adjudicating junior high bands, evaluated the ensemble 

performances of both bands for trial one and trial five using the same evaluation form and scale 

as the students. All resultant evaluations were standardized to a 100-point scale for easier 

interpretation.  Adjudicators assessed the pretest performance of the treatment group (Band A) 
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lower (M = 32.50) than the control group (Band B) (M = 39.17) However, the posttest 

evaluations indicated that the treatment group (M = 57.50) improved more than the control group 

(M = 49.17). This suggests that the ensemble performance of the treatment group improved 

substantially more than that of the control group.  No statistical probability was calculated for the 

panel, as it was too small for such inferences, however, graphical representation of the results 

can be seen in Figure 6.  

Figure 6 Evaluator Assessments of Band A and Band B Performances 

 

Figure 4 Evaluator Assessments of Band A and Band B Performances 

 

Research Question 3 was: To what extent are middle school students able to differentiate their 

individual performance from the performance of the group in instrumental music environments? 

To determine the ability of the students to differentiate their own performance from their 

evaluation of the band, comparisons were calculated on the difference between each of the 

students’ ILG group and ILG self-evaluations.  This difference was determined by subtracting 

the self-score from the group score.  Positive scores would indicate the student scored the band’s 
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performance better than their individual performance score. Negative scores would indicate that 

the student scored the individual performance as better than the band’s performance. The same 

score would indicate the student scored the individual performance the same as the band’s. It was 

assumed that if the student scored the individual performance differently than the band’s 

performance, this would indicate the ability to differentiate the individual sound from the sound 

of the group.  

Table 3. Means and Standard Deviations for First and Final Trial Differences between Band and 

Self Evaluations 

   Differences 

   First    Final   

Exp -.136 (.640) .237 (.674)   

Control -.432 (.765) -.405 (.798)   

Table 3 Means and Standard Deviations for First and Final Trial Differences between Band and Self Evaluations 

Descriptive statistics were calculated to examine the nature of each relationship.  

Students in the treatment group (Band A) evaluated themselves as slightly more positive than the 

band’s performance, though this score was very close to the same (M = -.136, SD = .640).  By 

the end of the experimental condition, they evaluated the band to be playing better than they 

indicated that they were (M = .237, SD = .674).  Students in the control group (Band B) 

estimated their performance to be almost a point higher than the band’s performance in the 

pretest (M = -.432, SD = .765), and this changed very little in the final performance in either 

mean or standard deviation (M = -.405, SD = .798).  It is suspected that there was no change 

whatsoever on this variable in the control condition. 

Inferential comparisons between treatment groups (experimental versus control), and 
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repeated testing events (first and last rehearsal events) were determined using a general linear 

model (GLM) repeated measures ANOVA. The dependent variable was the post evaluation score 

differences. Time served as the within-subject factor (trial one and trial five). Treatment group 

served as the between-subject factor (experimental versus control).  Results of that test indicated 

that there were no differences with regard to the within measures, but there were differences 

between groups.  As there was no change with regard to the control group, and there was a 

substantive change in the treatment group scores, this was not surprising. 

Table 4. General Linear Model Repeated Measures ANOVA Examining Post Evaluation Scores 

of Students in Band A and Band B from the First Rehearsal to the Last Rehearsal 

                
      Partial 

Source SS df MS F p   Eta Sq 
Intercept 3.615 1 3.615 5.645 .021 .095 

Group 5.276 1 5.276 8.239 .006 .132 

Trial 1.117 1 1.117 2.307 .135 .041 

G X T .849 1 .849 1.754 .191 .031 

Error 34.579 54 .640    

Table 4 General Linear Model Repeated Measures ANOVA Examining Post Evaluation Scores of Students in Band 
A and Band B form the First Rehearsal to the Last Rehearsal 

As there were differences with regard to awareness in the treatment band, it was 

suspected that following up with examining these data based on student pretest performance 

would provide further explanation.  Metacognitive Theory asserts that high-level performers 

might process information differently and have a different level of awareness than students who 

were at a low level of performance.  In order to examine this possibility, the two inferential tests 

completed for the two bands were repeated for the highest and lowest quartiles of band members 
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in the two ensembles (Ehrlinger, Johnson, Banner, Dunning & Kruger, 2008; Kruger & Dunning, 

1999).  Descriptive statistics were calculated to examine the nature of the relationships between 

the upper quartile (n=14) and lower quartile (n=12) performers. Lower-level performers in Band 

A (treatment) evaluated their performance more accurately on the posttest (M=33.25, SD=26.50) 

than the pretest (M=41.75, SD=21.62). Higher-level performers in Band A did not change the 

way they evaluated their performance from the pretest (M=-1.50, SD=24.34) to the posttest 

(M=6.00, SD=23.46). Lower-level performers in the control group (Band B) were inconsistent in 

their evaluations. The pretest evaluation indicated lower-level performers evaluated their 

performance lower than the demonstrated performance on the pretest (M=41.75, SD=11.71) and 

higher than the demonstrated performance on the posttest (M=26.13, SD=23.30). Higher-level 

performers in the control group evaluated their performance higher than the demonstrated 

performance on both the pretest (M=-2.11, SD=17.57) and the posttest (M=8.88, SD=24.20). 

Table 5. Means and Standard Deviations for Pretest and Posttest Calibration Scores Split Into 

Upper and Lower Quartiles from Each Group 

 Calibration 

    Pretest    Posttest  

Exp Upper -1.50 (24.34) 6.00 (23.46) 

Exp Lower 41.75 (21.62) 33.25 (26.50) 

Control Upper -2.11 (17.57) 8.88 (24.20)   

Control Lower 41.75 (11.71) 26.13 (23.30)   

Table 5 Means and Standard Deviations for Pretest and Posttest Calibration Scores Split Into Upper and Lower 
Quartiles from each Group 

A Univariate Analysis of Variance was calculated to determine relationships among level 

of performer. The dependent variable was the calibration score and the level of performer served 
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as the covariate.  The between factors were Quartile and Group.  No significant differences were 

found in the test.  However, it should be noted that the power of this test was small.   While the 

expected N from the quartiles was 30, with missing values, there were only 26 complete cases 

used in the analysis. 

Table 6. Univariate ANOVA Examining Calibration Scores of Students in Band A and Band B by 

Quartiles 

      Partial 
Source SS df MS F p Eta Sq 
Intercept 1354.59 1 1354.59 2.44 .133 .104 

Covariate 1088.69 1 1088.69 1.96 .176 .085 

Group 18.32 1 18.32 .03 .858 .002 

Quartile 73.27 1 73.27 .13 .720 .006 

G x Q 173.34 1 173.34 .31 .582 .015 

Error 11669.81 21 555.71 

Total 423487.00 26 

Table 6 Univariate ANOVA Examining Calibration Scores of Students in Band A and Band B by Quartiles 

When inferential statistics were performed on the differences with regard to individuals 

being able to separate their evaluation of self from that of the group, no differences were found.  

Again, this might well be related to the power of the test.   This is especially true when the N is 

low, and the test becomes even more complex.  This being the case, differences found in the 

descriptive means and standard deviations show some interesting patterns.  Higher-level students 

in the treatment group (Band A) evaluated their individual performance better than the band’s 

performance on trial one (M = -0.333, SD = 0.817) and the band’s performance as better than the 

individual performance on trial five (M = 0.167, SD = 0.408). Lower-level performers evaluated 
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the individual performance the same as the band’s on trial one (M = 0.000, SD = 0.632) and the 

band’s performance as better than the individual performance on trial five (M = 0.667, SD = 

0.577). The differences in calibration scores suggest some students were able to differentiate 

their individual performance apart from the performance of the group. There was absolutely no 

change in the way higher-level students in the control group (Band B) differentiated the sound of 

the group from their individual sound on trial one or trial five: high-level performers trial one (M 

= -0.333, SD = 0.866) and trial five (M = -0.333, SD = 0.866). Low-level performers in the 

control group evaluated the individual performance as better than the band’s on trial 1 (M = -

0.222, SD = 0.441) as well as trial 5 (M = -0.111, SD = 0.601) with very little change from the 

beginning to the end of the intervention period. 

Table 7. Means and Standard Deviations for First and Final Trial Differences between Band and 

Self Evaluations Split Into Upper and Lower Quartiles from Each Group 

 Calibration 

    Trial 1    Trial 5    

Exp Upper -.333 (.817) .167 (.408) 

Exp Lower .000 (.632) .667 (.577) 

Control Upper -.333 (.866) -.333 (.866)   

Control Lower -.222 (.441) -.111 (.601)   

Table 7 Means and Standard Deviations for First and Final Trial Differences between Band and Self Evaluations 
Split Into Upper and Lower Quartiles form Each Group 
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                       Chapter 5 DISCUSSION 
 

DISCUSSION 

The purpose of this study was to examine the effect of using a recording of the students’ 

performance paired with specific feedback on the ability of middle school performers to 

accurately assess their own performance. Previous research indicates that monitoring alone may 

not necessarily promote increases in calibration accuracy (Huff & Niefteld, 2009; Kelley & 

Jacoby, 1996; Koriat, 2012; Nietfeld, Cao, & Osborne, 2005; Wheeler, 2015). However, adding 

some sort of training through the use of targeted feedback could promote calibration accuracy 

among various learners at different developmental levels (Chen & Rossi, 2013, Nietfeld & 

Schraw, 2002; Shaw, 2009; Thiede, Anderson, & Therriault, 2003; White & Fredericksen, 1998).   

In this study, students in the treatment group calibrated their ensemble performance 

scores differently than students in the control.  Results indicated that the use of verbal feedback 

during the monitoring process changed the way students in the treatment group performed during 

succeeding trials. However, the influence of specific feedback during group ensemble rehearsal 

did not transfer to better performance calibration in a subsequent solo setting. 

An examination of the results in the context of the research questions seems necessary.  

Though the first research question was the primary focus of this study, perhaps the discussion of 

the results more logically starts with the second.  The second research question was: To what 

extent does the specific feedback impact the bands’ performance improvement thus reflecting a 

group increased awareness over repeated events?  Results showed that the band in the treatment 

condition made greater learning gains than the control band.  Though neither group was playing 

the piece exceptionally well at the end of the study, the experimental band improved much more 

than the control group.  There could be several reasons for this, but given the circumstances of 
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the project, only one seems likely.  It could have been that the teachers had differing levels of 

ability, and that impacted the groups. Previous research has been completed with the two paired 

groups (Wheeler, 2015), and in that case, there were no documentable differences between the 

teachers.  It could also have been that the band director of the experimental group worked on the 

tune more intensely than the control group between research sessions, but this too was not 

actually the case.  In fact, there were concerns about the fidelity of the data collection because 

the director of Band A appeared disengaged in the later weeks of the project. One of the 

difficulties of field research is how external distractions can sometimes creep in and confound 

the best planned project.  With all of those considerations, it seems clear that the clinician 

feedback was the critical element that most parsimoniously explains the observed differences in 

the performance level. 

The third research question asked: To what extent are middle school students able to 

differentiate their individual performance from the performance of the group in instrumental 

music environments?  This question was aimed at determining whether the verbal feedback the 

treatment group received changed their awareness of what was going on in the room such that 

students evaluated themselves and the group independently.  As self-awareness was a primary 

concern in this study, this question was aimed at a hypothesized higher level of calibration.  As 

expected, there was virtually no change with regard to the control group.  However, there was a 

significant change with regard to the experimental group.  Not only did their ILG scores change, 

but they heard the composite to be better than their individual performance.  It appears the verbal 

feedback raised their awareness level of both the group and themselves, as the students did 

separate their performance from that of the whole.   

The first and primary research question was: To what extent does specific feedback 
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combined with self-evaluation using a recording promote self-calibration accuracy among 

middle school performers in instrumental music environments?  There was no significant 

increase in performance calibration for the solo performance.  Both groups improved a little, but 

improvements were negligible.  The experimental group started off with slightly better 

calibration, and ended the same, but the control group showed slightly more improvement than 

the experimental group.  In light of the answers to the other two questions, two explanations for 

these results emerge.  Either the awareness that had begun to manifest in the separation of the 

group evaluation versus the individual assessment had not had enough time to generalize to the 

solo performance, or this level of awareness that seems to be fostered in a group setting does not 

transfer to a solo setting (Stang & Story, 2005).  Though it is impossible to hypothesize which 

explanation might hold true from these data, one can conclude that this methodology did not 

impact individual solo perception awareness during the relatively brief time frame of this study.   

In summary, these results seem to support previous research indicating that metacognitive 

training through the use of specific feedback can improve performance even if training occurs for 

a short time (Nietfeld & Schraw, 2002; Thiede, Anderson, & Therriault, 2003; White & 

Fredericksen, 1998). In this case, improved ensemble performance occurred. Further, results 

from this study support previous calibration studies in music; using self-evaluation during the 

monitoring process can increase performance accuracy (Hamilton & Duke, 2016; Hewitt, 2001; 

Miksza, Blackwell, Roseth, & Cole, 2016; Prichard, 2016). In this case, increased ensemble 

performance occurred. Results from this study suggest that, for these students, the combination 

of monitoring, specific verbal feedback, and weekly calibration estimates increased the accuracy 

of students’ self-reflections during ensemble rehearsal. Calibration estimates can shape decision 

making. Further, the ability to accurately monitor and assess progress or performance is directly 
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linked to the ability to choose strategies for improvement (Alexander, 2013; Chen & Rossi, 

2013). In this instance, specific feedback seemed to increase students’ ability to self-monitor 

during ensemble rehearsal. Better self-monitoring led to accurate use of performance feedback 

and produced well-calibrated learners. 

 Loci of focus also seemed to be affected by adding specific feedback during the 

monitoring process. It was hypothesized that training in the interchange between loci of focus 

(group versus self) by delivering verbal feedback could increase the level of self-awareness for 

learners in junior high bands. In this study, lower-level performers in the treatment group were 

able to differentiate their individual sound from the sound of the group. Further, training using 

verbal feedback appeared to increase students’ ability to differentiate their sound from the sound 

of the group. These results support previous research indicating that training using guidelines, as 

well as some form of specific feedback could increase self-awareness, thus reducing 

miscalibration of skill (Demetriou & Bakracevic, 2009; Hintzman & Curran, 1995; Krajac & 

Ortman, 2008).  

These results, however, contradict some of the previous research in music. Morrison, 

Montemayor, and Wilshire (2004) examined the effectiveness of recorded models in the self-

evaluation process of high school and junior high school students. Results indicated there were 

no differences in the self-evaluation scores between loci of focus for junior high students or high 

school students when using a recorded model versus no recorded model, suggesting that expert 

recordings alone may not lead to increased self-awareness. In the current study, utilizing self-

recordings combined with verbal feedback during the process seemed to increase self-awareness 

such that students were able to differentiate their sound from the sound of the group. This was 

especially true for lower-level performers. Because lower-level performers seemed to benefit the 
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most from the combination of recordings and specific feedback, the current study supports 

previous research that lower performing learners utilize performance feedback dependently. 

Dependent learners have deficits in the ability to track performance behaviors through self-

monitoring during the execution of a task. However, dependent learners could learn how to track 

performance behaviors through the use of frequent and specific verbal feedback, especially if 

that training is provided utilizing a scaffolding approach. Specific feedback about performance is 

provided dependently until the learner can use self-monitoring independently (Dunlosky & 

Rawson, 2012; Koriat, 2012; Krajac & Ortaman, 2008).  

Limitations 

One limitation of this study included the time frame in which the study was conducted. 

This study was conducted during six weeks of the students’ normal school year. Additional time 

may have provided some learners with more opportunities to process performance feedback and 

integrate that knowledge into existing schemas. Because each person develops at a different 

pace, additional time might be required for the development of self-monitoring skills and the use 

of performance feedback—particularly for some learners—in order to see individual solo 

performance improvement (Bouffard, Markovits, Vezeau, Boisvert, & Dumas, 1998).  In this 

case, that additional time might have been required for almost all of the students. 

A second limitation of this study was the particular self-evaluation tools used. The tools 

used were 5-point Likert-type scales. Students completed these self-evaluations once each week, 

and no extra attempt to ask further questions was permitted. The researcher did not use structured 

interviews or any other data gathering method that might have garnered a wider latitude of 

response. However, open-ended response evaluations could have yielded different data 

concerning the ways in which students used the feedback provided to improve performance. The 
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researcher did not use more intrusive data gathering in this particular study in order to limit 

intrusion into the learning environment. Further, this approach to collect information was chosen 

because the evaluation tools could be compared in multi-trial applications, and also because the 

middle school students were able to complete the self-evaluations correctly and independently.  

The tools chosen fit the parameters and permissions of the project, however, more insight into 

the students’ thoughts might have proved enlightening in this case. 

A third limitation of this study was the way in which specific feedback was delivered. 

Clinician conferencing is not the same as in-person evaluation of a performance. In-person 

evaluation might have yielded additional data concerning posture related to performance.  

Further, a certain amount of reciprocal communication could have been extremely beneficial.  

However, this method of conferencing allowed the expert clinician to provide specific verbal 

feedback without the time and travel obligation of a traditional clinic experience, which was 

clearly not possible.  

Summary and Implications for Future Research 

 One way to investigate self-awareness during the performance of a task is to measure a 

learner’s ability to accurately calibrate their learning. Calibration measures the degree of 

agreement between an individual’s perception of performance in a task and demonstrated 

behaviors. Differences in the ways in which various learners process performance feedback and 

track their performance behaviors during self-monitoring may influence calibration (Aktruk & 

Sahin, 2011; Cubukcu, 2009; Omrod, 2012).  

In this study, students who received specific verbal feedback during the monitoring 

process improved ensemble performance more than students who did not receive verbal 

feedback. In this instance, specific verbal feedback increased students’ ability to self-monitor 
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accurately during ensemble rehearsals. Better self-monitoring led to accurate use of performance 

feedback and produced well-calibrated learners. However, this self-monitoring during ensemble 

performance did not transfer to increased solo performance.  Future research regarding the 

influence of specific feedback on individual performance related to calibration could provide 

more information concerning the manner in which performers use specific feedback.  

The material used for the individual pretest and posttest was an excerpt of the melody of 

the Intermezzo from “First Suite in Eb from Military Band” by Gustav Holst (Pearson & Nowlin, 

2013). The excerpt and a scale formed the school district’s eighth grade spring playing 

assessment, and it was chosen as the pretest stimulus because it seamlessly fit into the curriculum 

of the students for the period of this study. However, investigations examining different modes 

of individualized performance feedback may yield different results.  Students who scored high 

on the individual pretest might need additional solo material in order to create an appropriate 

amount of challenge. Some of the results indicating that higher-level performers did not improve 

from the pretest to the posttest could be the result of accurate performance during the pretest. In 

this instance, instructors could provide individualized solo material in order to accurately assess 

areas for improvement.  

Results also suggest that some junior high students can differentiate between their sound 

and the sound of the group when performing in an ensemble. Further, training in the use of 

performance feedback through specific verbal feedback increased self-awareness and led to 

greater differentiation between loci of focus. Additional investigation concerning specific 

feedback for ensemble rehearsal could provide more information as to how various performers 

integrate feedback into preexisting schemas during ensemble rehearsals. This examination could 

provide important information as to how instructors can offer the appropriate type of feedback to 
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support performance improvement.  

 The use of specific feedback has been shown to improve performance as well as improve 

the calibration accuracy of junior high students under certain conditions. The use of monitoring 

alone was not found to be as successful in increasing performance or calibration. Directors using 

self-recordings during instruction could include some form of specific verbal feedback in order 

to provide students with training in how to use performance feedback effectively. Further, 

previous research has shown that students who receive training in self-evaluation improve over 

time (Bol, Hacker, Walck, & Nunnery,2012). A study investigating the calibration accuracy of 

students over a longer duration could yield more information as to how students incorporate 

specific verbal feedback over the course of a semester or a school year. In addition, specific 

feedback provided in person might yield different results than feedback provided through 

conferencing. Investigating the difference between modes of feedback could provide information 

concerning how students use and apply varying types of feedback. 

 Specific verbal feedback was shown to improve performance for novice performers under 

certain conditions.  Investigations examining the effect of specific verbal feedback paired with 

monitoring for intermediate and advanced performers may provide more information as to how 

various learners process performance feedback throughout the life-course. In addition, some 

novice performers were able to differentiate their individual sound from the sound of the 

ensemble. However, no attempt to ask adaptive inferences was made during this study. Future 

studies could investigate the strategies novice performers use to transform specific verbal 

feedback about their performance into demonstrated performance behaviors.  
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Appendix A 
Adapted Woodwind Brass Self Evaluation Form (WBSEF) 
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Appendix B 
Adapted Missouri Instrumental Large Group Evaluation Form (ILG) 
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Appendix C 
Task Analysis Pretest 
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Task Analysis Pretest 

1. Open computer press power and log in using teacher username and password 
2. On Computer open SmartMusic Program and open login screen 
3. On Computer in SmartMusic program Press Record-check indicator window to make 

sure recorder feature is functioning and computer volume is up 
4. On Computer Press Stop 
5. Place music stand and pencil next to the computer table 
6. Bring participant into room and seat them in the chair in front of the computer 
7. Read instructions for participant 
8. Answer any questions for participant 
9. On computer participant logs into SmartMusic using student username and password 
10. On computer participant selects link for ‘8th grade band period 2’ (this is the same for 

both bands in this district) 
11. On computer participant selects link for the intermezzo  
12. On computer participant selects link ‘ok’ to load the intermezzo onto the screen 
13. Say, “When you click ‘start’ you will have five seconds of silence then you will hear four 

clicks in the tempo for this piece. Please select ‘start’ and play your intermezzo when you 
are ready” 

14. When the participant is finished – on computer researcher press ‘submit’ 
15. Read instructions 
16. On computer participant selects the link for the chromatic scale 
17. Say, “When you click ‘start’ you will have five seconds of silence then you will hear four 

clicks in the tempo for this scale. Please select ‘start’ and play your scale when you are 
ready” 

18. When participant is finished – on computer researcher press ‘submit’ 
19. Place WBSEF and a pencil on the music stand 
20. Read prepared instructions. 
21. Participant will fill out WBSEF  
22. Collect WBSEF. 
23. Thank and excuse the participant 
24. Collect the WBSEF from the music stand. 
25. Go back to number 6 and repeat with the next participant. 
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Appendix D 
Task Analysis Experimental Group 

 
  



108 
 
Task Analysis Experimental Group 

1. Before class begins: 
a. Turn on the computer, recorder, and speaker system 
b. Set up microphone and adjust settings 
c. Dial clinician. Welcome clinician, test sound, test recorder, and indicate we will 

be ready in 10 minutes. Disconnect clinician. 
d. On computer, open dropbox by clicking the dropbox icon 
e. In dropbox platform open folder marked ‘Clinician 
f. Minimize the ‘Clinician’ folder 
g. On recorder, press record and test functionality.  
h. On recorder, press pause 
i. Place warm-up, selected sheet music, and pencil on stands 

2. During normal band rehearsal time: 
a. Participants will sit in regular seats according to normal classroom procedures 
b. Thank participants for participating today and read opening instructions 
c. Read prepared directions and answer questions 
d. Band director will lead participants in a 5-minute warm-up and tuning exercise  
e. Participants place warm-up music under sheet music on stand 
f. Dial clinician and indicate we are ready. 
g. Test audio quality and make adjustments 
h. Read directions to the participants, band director, and clinician 
i. Answer all questions 
j. Ask clinician if he is ready; if yes please indicate with a verbal yes 
k. Ask clinician to mute the speaker feature on his telephone connection 
l. Ask band director if he is ready; if yes, please indicate with a verbal yes 
m. On recorder, press record 
n. Band director will lead participants in a performance of the selected piece 
o. When the piece is finished, stop recorder 
p. Thank clinician for participating. 
q. Clinician will finish recording verbal comments while participants fill out first 

ILG questionnaire 
r. Distribute ILG questionnaire 1 
s. Read instructions 
t. Answer all questions 
u. While participants are filling out ILG questionnaire #1, clinician will upload 

recording of verbal feedback through drop box.  
v. Collect all questionnaires –pencils remain on stands  
w. Place questionnaires in folder 
x. Read instructions for next session 
y. Answer all questions 
z. Maximize ‘Clinician’ folder 
aa. Play clinician feedback for participants by clicking on icon indicating audio 

recording of clinician feedback for that week’s rehearsal (ex. Week1) 
bb. Minimize ‘Clinician’ folder 
cc. Distribute ILG questionnaire #2 
dd. Read instructions 
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ee. Answer all questions 
ff. Participants fill out ILG questionnaire #2 
gg. Collect ILG questionnaire #2 
hh. Collect all pencils and place them in pencil box 
ii. Thank participants and band director for participating today 

3. Log off computer and shut down 
4. On recorder Press Power  
5. Remove portable equipment 
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Appendix E 
Task Analysis Control Group 
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1. Before class begins: 
a. Turn on the computer, recorder, and speaker system 
b. Place warm-up, selected sheet music, and pencil on music stands 

2. During normal band rehearsal time: 
a. Participants will sit in regular seats according to normal classroom procedures 
b. Thank participants for participating today and read opening instructions 
c. Read prepared directions and answer questions 
d. Band director will lead participants in a 5-minute warm-up and tuning exercise 
e. Participants place warm-up music under sheet music on stand 
f. Read directions to the participants and band director 
g. Answer all questions 
h. Ask band director if she is ready; if yes, please indicate with a verbal yes 
i. On recorder, press record 
j. Band director will lead participants in a performance of the selected piece 
k. When the piece is finished, stop recorder 
l. Distribute ILG questionnaire 1  
m. Read instructions 
n. Answer all questions 
o. Collect all questionnaires – leave pencils on stands 
p. Place questionnaires in folder 
q. Read instructions for next session 
r. Answer all questions 
s. On recorder, press ‘menu’ 
t. On recorder, press back button and scroll to today’s date (should be last 

recording) 
u. On recorder, press play 
v. Participants listen to recording of that day’s performance 
w. On recorder, press stop 
x. Distribute ILG questionnaire 2 
y. Read instructions 
z. Answer all questions 
aa. Participants fill out ILG questionnaire 2 
bb. Collect ILG questionnaire 2 
cc. Collect all pencils and place them in pencil box 
dd. Thank participants and band director for participating today 

3. Log off computer and shut down 
4. On recorder, Press power 
5. Remove all portable equipment 

 
 

  



112 
 

Appendix F 
Task Analysis Posttest 
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Task Analysis Posttest 

1. Open computer press power and log in using teacher username and password 
2. On Computer open SmartMusic Program and open login screen 
3. On Computer in SmartMusic program Press Record-check indicator window to make 

sure recorder feature is functioning and computer volume is up 
4. On Computer Press Stop 
5. Place music stand and pencil next to the computer table 
6. Bring participant into room and seat them in the chair in front of the computer 
7. Read instructions for participant 
8. Answer any questions for participant 
9. On computer participant logs into SmartMusic using student username and password 
10. On computer participant clicks link for ‘8th grade band period 2’ (this is the same for both 

bands in this district) 
11. On computer participant selects link for the intermezzo  
12. On computer participant selects link ‘ok’ to load the intermezzo onto the screen 
13. Say, “When you click ‘start’ you will have five seconds of silence then you will hear four 

clicks in the tempo for this piece. Please select ‘start’ and play your etude when you are 
ready” 

14. When the participant is finished – on computer researcher press ‘submit’ 
15. Read instructions 
16. On computer participant selects the link for the chromatic scale 
17. Say, “When you click ‘start’ you will have five seconds of silence then you will hear four 

clicks in the tempo for this scale. Please select ‘start’ and play your scale when you are 
ready” 

18. When participant is finished – on computer researcher press ‘submit’ 
19. Place WBSEF and a pencil on the music stand 
20. Read prepared instructions. 
21. Participant will fill out WBSEF  
22. Collect WBSEF. 
23. Thank and excuse the participant 
24. Collect the music from the music stand. 
25. Go back to number 6 and repeat with the next participant 
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Appendix G 
Instrumental Performance Piece Pre/Post Test 
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Appendix H 
List of Evaluation Forms and Labels 
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Evaluation forms utilized in this study 
Band A    Band B   
WBSEF    WBSEF    
A:1     B:1     
A:2     B:2     
          
          
          
         
ILG     ILG 
A:1.1     B:1.1 
A:1.2     B:1.2 
A:2.1     B:2.1 
A:2.2     B:2.3  
A:3.1     B:3.1     
A:3.2     B:3.2 
A:4.1     B:4.1 
A:4.2     B:4.2  
A:5.1     B:5.1  
A:5.2     B:5.2 
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Appendix I 
Prepared Directions for Pretest 
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Prepared Directions for Pretest 
 
Statement before recording 
Hello, today I will ask you to play your prepared piece and F chromatic scale. Both of these 
performances will be recorded in a similar way as you have recorded performance assessments 
with your band director in the fall. Do you have any questions? (Wait for a response). Let’s start 
with your intermezzo. 
 
Say “When you click ‘start’ you will have five seconds of silence then you will hear four clicks 
in the tempo for this piece. Please select ‘start’ and play your intermezzo when you are ready”. 
When participant is finished press submit. 
 
Say “Now I will ask you to play your F chromatic scale”.  
 
Say “When you click ‘start’ you will have five seconds of silence then you will hear four clicks 
in the tempo for this scale. Please select ‘start’ and play your scale when you are ready”. When 
participant is finished press submit. 
 
At this time, I will ask you to evaluate your performance using this form. (distribute the WBSEF 
form1). Say “There are two sides to this form. You may check one box for each section and as 
many boxes as you want on the last section. (point to each section as directions are given) When 
you are done, please hand the form to me and you may go back to the band room”. 
 
Say “Thank you for your time today”. 
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Appendix J 
Prepared Directions for Experimental Group 
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Prepared Directions for Experimental Group  
 
(Week 1 Start Here) 
Informed Verbal Assent Agreement for Child’s Participation in Research  
Hello, my name is Beth Wheeler and I am from the University of Kansas. I am here to learn 
more about how students evaluate their band’s performance. 
 
As part of my study, I would like to ask you to perform regular music during your regular band 
class. Before and after you perform you will be asked to serve as an evaluator of your band’s 
performance. Each survey will take approximately ten minutes. With the performance, the entire 
study will take approximately 30 minutes. You will be asked to do this once a week for six 
weeks. 
 
During this study, each performance will be recorded. The recordings will be used to help you in 
the evaluation process. 
 
Being in this study will bring you no harm. It will hopefully help me know more about children 
and learning. 
 
Your answers to my questions during this study will be kept private.  Your name will not be 
used, and no one who reads about our study will know it was you. For this study, you will need 
to remember the username that you use to log into SmartMusic. You will write this username on 
your survey instead of your real name. Please write this username on the top of your music if you 
think you will forget it. (Pause for 10 seconds). We keep things locked up so only I will see the 
surveys.  
 
You do not have to participate in this study. It is up to you. You can say no now or you can even 
change your mind later.  No one will be upset with you if you decide not to be in this study and 
this study is not connected to your grade in band class. If you want to stop doing the study, you 
should talk to your band director. 
-------- 
(Weeks 2-7 start here and add “Hello, Welcome back”) 
Statement before warm-up 
This morning I will ask your band director to lead you in playing a warm-up. At the conclusion 
of the warm-up, your band director will lead you in a tuning exercise. Are there any questions? 
 
Statement before recording 
Now I will ask your band director to lead you in playing Escapada. When the piece is over, 
please remain quiet for 5 seconds so that I may stop the recording device. At the conclusion of 
the recording, I will ask you to fill out a band evaluation form. Are there any questions? (Wait 
for a response). Is the clinician ready? (Wait for response) Is the band director ready? (Wait for a 
response).  
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Statement after recording (Distribute ILG 1) 
At this time, you will fill out a Student Band Rating Sheet. There are two sides to this form. 
Please make sure you are looking at the side that says “Student Band Rating Sheet” at the top. 
(show example). Please pick up your pencil and write the date on the line that says date. Today’s 
date is __________.  Next, please write the instrument that you play on the line that says 
‘instrument’. Please use the instrument that you play in Escapda. On the line that says Username, 
please write your username you use to log into SmartMusic. The band evaluation form has two 
sides. The following pages contain a number of statements. Please rate how much you personally 
agree or disagree with each statement; that is, how much each statement reflects how you think, 
by circling the number. 1-never, 2-rarely, 3-sometimes, 4-often, and 5-regularly.  
There is also an overall rating of the group.  
 
The first side contains statements about how you think the band sounds as you play with the 
band. The second side contains statements about how you think you sound as you play with the 
band. The last question on page 2 asks you to circle your answer anywhere on the line. When 
you are done, please put your pencil on your stand. 
 
Statement before listening -  
At this time, I will play the recording of your performance along with verbal comments from the 
clinician. After you have heard the recording of your performance, you will fill out a second 
evaluation form. Please follow along with your music as you listen to the recording. (Play 
recording with feedback) (Distribute ILG-2) Please fill out the top of the evaluation using the 
same information as you did on the other form – today’s date, the instrument that you play in 
Escapada, and your username on the line that says username. 
 
Final statement 
This concludes week _______. Thank you for your time today. 
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Prepared Directions for Control Group 
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Prepared Directions for Control Group 
 
Week 1 Start Here) 
Informed Verbal Assent Agreement for Child’s Participation in Research  
Hello, my name is Beth Wheeler and I am from the University of Kansas. I am here to learn 
more about how students evaluate their band’s performance. 
 
As part of my study, I would like to ask you to perform regular music during your regular band 
class. Before and after you perform you will be asked to serve as an evaluator of your band’s 
performance. Each survey will take approximately ten minutes. With the performance, the entire 
study will take approximately 30 minutes. You will be asked to do this once a week for six 
weeks. 
 
During this study, each performance will be recorded. The recordings will be used to help you in 
the evaluation process. 
 
Being in this study will bring you no harm. It will hopefully help me know more about children 
and learning. 
 
Your answers to my questions during this study will be kept private.  Your name will not be 
used, and no one who reads about our study will know it was you. For this study, you will need 
to remember the username that you use to log into SmartMusic. You will write this username on 
your survey instead of your real name. Please write this username on the top of your music if you 
think you will forget it. (Pause for 10 seconds). We keep things locked up so only I will see the 
surveys.  
 
You do not have to participate in this study. It is up to you. You can say no now or you can even 
change your mind later.  No one will be upset with you if you decide not to be in this study and 
this study is not connected to your grade in band class. If you want to stop doing the study, you 
should talk to your band director. 
 
(Weeks 2-7 start here and add “Hello, Welcome back,”) 
 
Statement before warm-up 
This morning I will ask your band director to lead you in playing a warm-up. At the conclusion 
of the warm-up, your band director will lead you in a tuning exercise. Are there any questions? 
 
Statement before recording 
Now I will ask your band director to lead you in playing Escapada. When the piece is over, 
please remain quiet for 5 seconds so that I may stop the recording device. At the conclusion of 
the recording, I will ask you to fill out a band evaluation form. Are there any questions? (Wait 
for a response). Is the band director ready? (Wait for a response).  
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Statement after recording (Distribute ILG 1) 
At this time, you will fill out a Student Band Rating Sheet. There are two sides to this form. 
Please make sure you are looking at the side that says “Student Band Rating Sheet” at the top. 
(show example). Please pick up your pencil and write the date on the line that says date. Today’s 
date is __________.  Next, please write the instrument that you play on the line that says 
‘instrument’. Please use the instrument that you play in Escapda. On the line that says Username, 
please write your username you use to log into SmartMusic.  
 
The band evaluation form has two sides. The following pages contain a number of statements. 
Please rate how much you personally agree or disagree with each statement; that is, how much 
each statement reflects how you think, by circling the number. 1-never, 2-rarely, 3-sometimes, 4-
often, and 5-regularly. There is also an overall rating of the group.  
 
The first side contains statements about how you think the band sounds as you play with the 
band. The second side contains statements about how you think you sound as you play with the 
band. The last question on page 2 asks you to circle your answer anywhere on the line. When 
you are done, please put your pencil on your stand. 
 
Statement before listening -  
At this time, I will play the recording of your performance. After you have heard the recording of 
your performance, you will fill out a second evaluation form. Please follow along with your 
music as you listen to the recording. (Play recording) (Distribute ILG-2). Please fill out the top 
of the evaluation using the same information as you did on the other form – today’s date, the 
instrument that you play in Escapada, and your username on the line that says username. 
 
Final statement 
This concludes the week _______of the study. Thank you for your time today. 
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Appendix L 
Prepared Directions for Posttest 
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Prepared Directions for Posttest 
 
Statement before recording 
Hello, today I will ask you to play your prepared piece and F chromatic scale. Both of these 
performances will be recorded in a similar way as you have recorded performance assessments 
with your band director in the fall. Do you have any questions? (Wait for a response). Let’s start 
with your intermezzo. 
 
Say “When you click ‘start’ you will have five seconds of silence then you will hear four clicks 
in the tempo for this piece. Please select ‘start’ and play your intermezzo when you are ready”. 
When student is finished press submit. 
 
Say “Now I will ask you to play your F chromatic scale”.  
 
Say “When you click ‘start’ you will have five seconds of silence then you will hear four clicks 
in the tempo for this scale. Please select ‘start’ and play your scale when you are ready”. When 
student is finished press submit. 
 
At this time, I will ask you to evaluate your performance using this form. (distribute the WBSEF 
form1). Say “There are two sides to this form. You may check one box for each section and as 
many boxes as you want on the last section. (point to each section as directions are given) When 
you are done, please hand the form to me and you may go back to the band room”. 
 
Say “Thank you for your time today”. 
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Transcription of Clinician Feedback 
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Clinician comments: Trial 1 
 
Okay, so step one is to make sure we have the same length of note for those accented notes 
(vocal example). How long is that note because there is some discrepancy.  
 
Okay so we need to clarify that accompanying voice (vocal example) Make sure that 8th note 
leads to the next measure. That last 8th note in that last measure leads to the next measure-
measure 7-10. 
 
We are taking a big breath after that quarter note in measure 25 into 26. (vocal example) That is 
not a place to take a breath, you need to breathe somewhere else. 
 
Nice change in character in 32.  
 
Bari sax or the bass line is one beat ahead. 
 
Yeah, so we hear a lot of (vocal example). So we need to be careful of how long those 8th notes 
are (vocal example). Dah is a good sound. Deam is another good one. But, I would sing it and 
get used to hearing exactly how long that is. 
 
Okay, bari sax is ahead. So, what I would recommend especially as we are progressing, got to 
make sure that the first beat in every measure is together. Then make sure the third beat is 
together (vocal example). So no matter what you are playing, 1 is your first anchor, 3 is your 
second anchor. If you get those together, 2 is going to be in the right spot because there is 
nowhere else to put it. 
 
So you see that we’ve got two different things at measure 78. We have legato for the trumpets. 
So everything is really really connected. Very long notes. Then everyone else it says ‘lightly’ 
which means it needs to be very crisp (vocal example).  
 
So one thing to think about-articulation. If the note looks different, it has to sound different. So 
in measure 93 (vocal example). However, you teach, or you were taught, what accented notes –
marcato notes- sound like, they all have to be that characteristic length of note and emphasis of 
note. 
 
At measure 102 it says ‘grandioso’. Which really means “look up” it’s going to be slower, it’s 
going to be a different tempo. The only way you stay together is if you have one point of vision 
and one point of listening so you are looking at your conductor. And then ‘poco accelerando’ 
means “look up”. Any time you have a tempo change it means to look up and get some 
information.  
 
So there’s some really nice things going on. Some things to think about is: “how long are 
staccato notes?” “How long are marcato notes?” “How long, or how much space between notes 
that have tenuto markings on them?” Because we have to listen across the group and match each 
other because those markings are how we determine the style of the piece.  
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So, 1 make sure that if the note looks different than it sounds different. 
Number 2, think about, and you may need to ask your director, “who should I be listening to?” 
You are going to listen to yourself, of course. You are going to listen a little beyond yourself; the 
people on either side of you, or if there is maybe someone pointing right behind you right at the 
back of you. But then the next level of mature listening is, “who am I listening to across the 
group?” So if the flutes have the melody, I need to play as if I am listening for the flutes. If you 
do that, volume takes care of itself. As long as you have a good tone and you are listening to 
your section and the people around you and matching their pitch and their volume…and you can 
hear the flutes that have the melody. For instance, the flutes at 110. Trumpets you too. But if can 
hear that part, then you are balanced. Meaning the audience member can hear all of the important 
information in moderation…in the way that it was intended by the composer.  
 
So as you are working towards this piece-at the beginning (vocal example). The second note is 
long; the third note is accented. Which means it’s a little bit shorter than the second note and it 
has a little front to it. Or how ever that is discussed in your class (vocal example).  
 
Forte piano. We all play forte; we miss on the piano (vocal example).  And I would wait a little 
bit to crescendo. 
 
Then look at the dynamics in measure 7. Total different character, piano. I would argue it is 
subito piano, but if you choose to put in a decrescendo that’s your conductor’s prerogative, and I 
think it is perfectly acceptable to do subito piano or decrescendo into measure 7. But that’s an 
entirely different character. The opening was vibrant and brash and then this gentle trumpet thing 
lays on the top (vocal example). Then the flutes and oboes join you, and then it is brash and 
strong just like at the beginning of 16.  
 
You have to take the audience on a journey. And the journey is, “how are we tonguing, or not, 
the notes”. “How loud are the notes relative to each other?” How loud is our part relative to the 
other parts in the room?”  
 
So, there’s some really nice things going on. I think this is going to get better and better if we 
really focus on our ears and knowing where we are supposed to listen.  
 
Alright, I hope this was helpful and I really look forward to hearing you next week. Bye. 
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Clinician comments: Trial 2 
 
Okay, much more clearly presented rhythmic beginning. Now can you take it to the next step? 
You have a tenuto on the first quarter note you have, and an accent on the next quarter note. If 
they look different, they have to sound different (vocal example). 
 
And then the forte pianos, even more piano. There was a good effort. But get back out of the 
way. 
 
So make sure the last note has full value (vocal example). We’re tending to chop notes off. I am 
speaking specifically in measure 23 and measure 24.  
 
Okay, so getting into 32 we lost time a little bit. Accompaniment voices make sure that beat 1 is 
rock solid (vocal example). And listen up to the flute. The flute is really going to control the 
tempo there. We’re all working together, of course, so I would work altos and bari sax together 
and get that grove going, bass clarinet also (vocal example). Alto saxes, connect the first and 
second measure of that figure. The 8th note is a pick-up (vocal example). Use that to lean to the 
next measure. 
 
Okay, so measure 61, (vocal example) really fast air, way less tongue. We are pretty out of tune 
in measure 60 also. 
 
Okay, bari sax we are ahead.  
 
78, let’s lock back in.  
 
That was a much better line there, trumpets. Good job at 78. You are connecting stuff, that is 
good. Before you were playing two bars at a time and now we’ve got longer phrases. That’s 
really, really good. 
 
Okay, so low reeds (vocal example) measure 93-94 those are all separated, right? And we are 
getting la (vocal example).  
 
So, 94-101 we need to really work on clean and accurate, in-time articulation (vocal example). 
So really strong down-beats throughout the measure. And really, you could be playing it at the 
right time, but if your tongue is too fat, too big and you get ‘thah’ it changes the way we hear the 
time and then it will sound sloppy—like you are not playing right. And your air is right, your 
tongue is just a little too bit.  
 
So I would suggest…much less tongue. Really from 94 to the end, any time you have accented 
stuff, I want you to pick your three favorite taste buds at the end of your tongue. And only use 
those three taste buds. That way you are using only the tongue you need, and your tongue is 
super-fast, like a lizard.  
 
Great job. I really enjoyed listening to you and I can’t wait to hear you next week. Hope this was 
helpful, Bye. 
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Clinician comments: Trial 3 
 
Okay, good introduction. Once again, we made a nice difference between the tenuto note and the 
other notes. Now I need a little bit more difference between the accented notes (vocal example). 
A little bit more front to that note. 
 
Okay, so much better ensemble accuracy going on here. Make sure we finish notes. For instance, 
in measure 25 (vocal example). I would not breathe on that tenuto quarter note. I would blow 
through that.  
 
Okay, so flutes, you got to get a little more comfortable with the rhythms you got four, three, and 
two before 40. 
 
Bari sax, or whatever the bass voice is, make sure you are not over powering what everybody 
else has, right? You are supportive through most of this tune. 
 
Okay, so there is some inconsistency. We are playing this as two bar phrases at measure 49 
(vocal example). And I would argue that you don’t breathe in those two places. That you blow 
through especially the measure that ends with the tenuto. If you do want to breathe there, if your 
director wants you to breathe there, that is perfectly fine. Just make sure that the note is full 
value. We’re chopping it off right now. 
 
Oh this is so much better than last week, great job. 
 
Bass voice, I think it is a bari sax, make sure your notes are not too long. It’s a little bit light, 
almost like a string bass. 
 
Trumpets put more air on the ‘d’ to get the ‘b’ to speak. The ‘b’ was very flat. (vocal example). 
Like a diving board. Put the weight on the bottom notes so you can jump up to the top one. 
 
Okay, so those sforzandos are fairly together. We need to breathe in time on two so you can 
attack on three. We are not all attacking them together (vocal example). I would sing in your 
head the low brass/low reed part so that you can place the quarter note in the right spot. 
 
Oh, we’ve got some wrong notes there. Or maybe they are just really out of tune. Yeah in the 
tenor sax voice, make sure we hold notes-in tune-for the full value. 
 
Okay, so let’s work our way backwards from the last four bars—sing it (vocal example). And I 
would come up with a word, or words, in the last measure that convey separated (vocal 
example). In a jazz setting, we would say, “spit it” on the sixteenth notes (vocal example). I 
don’t know if that functions here, but something that helps you keep the style (vocal example). 
The last measure needs to sound like a wind version of snare drum. So the snare drum is your 
model in the last measure, and castanets actually.  
 
Okay, so this piece has made great strides since two weeks ago. What I would like to hear is 
longer phrases. We are tending to fall back on breathing every two measures. And some 
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instruments you might need to breathe every two measures, tuba and flute for instance. But it 
doesn’t mean it has to sound like you are breathing every two measures. What I mean by that is 
we are tending to cut off whatever note we are playing just prior to our breath. We are stealing 
from that note so that we can take in oxygen. And I would argue that it is not the note’s fault that 
you need to breathe. So, you have to play that note full value before taking a quick breath and 
moving on. If there is a spot where you simply can’t make it, then breathe somewhere else and 
make sure the person next to you doesn’t breathe at the same spot. And then you can have full, 
connected phrases without the audience ever really knowing that you have to take breaths in 
what might seem silly and strange spaces. If you are the only one on a part, for instance the bari 
sax which is holding down the bass line almost entirely throughout this piece, then I would say 
for you—although it doesn’t appear that breathing is an issue for you—it is how you are treating 
the note prior to the breath. I don’t think you are cutting it off because you have to. I think you 
are cutting it off short because you are just used to doing that. So it’s going to take a little bit of a 
shift in how you treat those notes.  
 
What I would recommend is that you and your director go through and mark here’s where we’re 
breathing and here’s where we’re not breathing. Because that will start giving you ideas as to 
how the phrases connect and where they break. 
 
Balance was pretty good, actually. At 32 bari sax, mp is “mezzo piano”, not “mighty powerful”. 
So just a little bit softer there. Make sure you are accompanying the flute. And the saxes are 
almost like a little accordion (vocal example). So, find your inner accordionist. 
 
As we get everybody playing at 40 for insistence—It happens a lot in this piece—when 
everybody’s playing it tends to be everybody playing the same volume. And I would argue at 40, 
you need to decide whose voice, or which voices are the most important. They are all important, 
but which ones need to be the strongest. Because, while it says everybody’s marked forte, except 
for the trombones, low brass, and low reeds, I would argue you are not all forte. So what’s the 
‘it’ that needs to be most prominent and everybody else needs to listen for that. So instead of 
saying, “you play softer, you play softer”, say “at 40 if you can’t hear the flute, you are too loud. 
Listen for the flute.” Or “listen for the alto saxophone”. Or whatever. That will help with the 
balance issues. It seems like we are starting to get much more comfortable with this piece and 
now we need to start making it more mature and sounding older than we are. Which is “Who’s 
got the stuff? And how does what I play relate to what they play?” And are we making the 
audience work to hear what we want them to hear? Or is it pretty obvious?  
 
I missed you last week, I’m sorry I didn’t get to hear you. But I hope you had a good spring 
break, I know I did. I look forward to this next week and I hope these comments have been 
helpful. Talk to you soon, Bye.  
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Clinician comments: Trial 4 
 
All right. I am looking forward to this.  
 
Okay, ensemble accuracy is much better, that’s good. Make sure, once again, you’ve got a tenuto 
in the first measure and an accent. Make sure those look different and they sound different. They 
are very much the same still.  
 
Good dynamic change at nine, going into nine actually.  
 
Okay, and low reeds, that accents in 16 were really good—16 and 17. 
 
Make sure we are tonguing the 8th note after the 16th notes (vocal example). In 22 and 24, 
etcetera.   
 
Okay, good style change and volume change at 32. But we slowed down quite a bit. Make sure 
we keep that energy moving.  
 
Okay, so trumpets the long notes at 40 can be a little bit less strong throughout. I know that 
sounds odd, but there’s other stuff going on underneath. 
 
Okay, we have some differences in opinion on how long the last note is in 52 (vocal example). It 
sounds like it is supposed to blow through to a strong attack on the next measure and some of us 
are cutting that short.  
 
Last three notes in measures 61 (vocal example). Really, you are going to the 8th note (vocal 
example) and many of us are accenting the first note instead of the last note.  
 
Good save flutes, that’s okay. Make sure that first ‘f’ speaks (vocal example). And it all leads to 
the ‘c’ up high.  
 
Low saxophones and trombones, when you enter at 77 it says piano and then crescendo only to 
mp. And you guys entered and took over the party. And you’re just joining the party gently 
(vocal example). So, ‘P’ doesn’t stand for ‘powerful’. In this case it stands for piano. Don’t kick 
the door down. Sneak into the room like a ninja.  
 
Okay, clean release in 93. Where do we stop that note? Are we going to release it on three? 
Some of us stopped it early, some of us played it long.  
 
Okay, the sforzando quarter notes in the late 90s or so. Beam is a good word, or deam. Deam, it 
makes it long enough to give it some tone, but not so long where we lose the style.  
 
Okay, the last note in measure 105 is actually a pickup to 106. So we need to play that 
accordingly. The tenor sax and trombones are the ones that bridge that gap for us. The 
accelerando is good. Make sure we are not playing faster than we can control. 
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Okay, so a couple things. As you play the accelerando at the end, make sure we are maintaining 
the style and we’re maintaining balance. It got really bright which means lots of the upper voices 
were heard. And the middle voices, which are 2nd clarinet, 2nd alto, tenor, trumpet 2, horns, 
trombones, euphonium. Those voices weren’t quite as strong. And when the balance gets off like 
that, the sound is really high, harsh, is what we would call bright. We need more of low voices. 
And it’s the middle voices, the ones I just mentioned, that really provide the maturity of the band 
sound. So when those middle voices—2nd clarinet, tenor sax, 2nd alto, horns in particular, 2nd 
trombone—when those are really strong, not loud but really confident, that really fills out the 
sound. And it actually makes the rest of the band’s job easier. So we need everybody to work a 
little bit harder to make sure that we maintain a very, very full, characteristic sound on all 
volumes and in all ranges. And as musicians we’re all working on that all the time. It’s not like 
you’re a sixth grader, you’re a tenth grader, you’re a twelfth grader and you’ve arrived. It’s a 
work in progress. I’m much, much older than that and I’m still practicing getting a characteristic 
sound on my instrument. And making sure it is really consistent and clean. And that is one of the 
really cool things about music is you can always improve. Sometimes it’s a little bit frustrating. 
But the improvement that I have heard from this group from the beginning—was it five or six 
weeks ago— is really impressive.  
 
Now I would say let’s take it to the next step and play older than you are. And you do that by 
making sure that balance is happening so those middle voices really play strong. And 
aggressively. Make sure the articulations, if they look different they sound very clearly different.  
 
I haven’t said this yet, but here’s what I want you to think about. When you are playing your 
part, I want you to play it so clean, so precise that I could be sitting in the audience with a blank 
piece of music paper, of staff paper with a pencil. Your director could say, “okay would you 
please listen to and write out the tenor sax part?” And I could sit and just listen to the band play 
and I would write what I heard. And if you played it as cleanly and precisely as humanly 
possible, then what I wrote down would look exactly like what you look at. That’s the kind of 
experience we want the audience members to have. We want them to hear everything the 
composer had in mind, plus the kind of the magic you get from playing with a full group; your 
friends, your director, and making music together. That’s what we are aiming for. And there’s a 
lot of really nice progress that’s happening so far. But now it’s the next level of stuff. It’s making 
sure the accented notes sound different than the non-accented notes, sound different than the 
tenuto notes. Making sure that the crescendos happen within the context of what else is going on. 
That our entrances, that if we come in at piano that is really piano, and we’re sneaking in to the 
mix as it were. Like a DJ slowing moving up that track. Until you’re mixed into the group 
exactly, properly. Which means, the really really important stuff—the melodic stuff—is clearly 
heard. And the really really important harmonic stuff is playing in support of that melody. 
 
So these are pretty high-level concepts, but you’re ready for that. In many cases you are doing 
some of that. Just not quite consistently and not consistently throughout the group. So that’s what 
I would like to hear when I get to hear this next week is more clarity in articulation. More clarity 
in balance. Who are you listening to while you play? That will tell us a lot about what the 
balance should be from an audience standpoint. Hope these comments were helpful. I really 
enjoyed hearing you today. And thanks for letting me participate. Bye. 
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Clinician comments: Trial 5 
 
Okay. So good start. We’re getting much more confident in that intro. Make sure that we have a 
really big difference (vocal example), once again. Really strong attack on beat four, I mean beat 
three, pardon me. And that second measure we’re all taking a breath at the end of that measure 
and I think we need to blow through there.  
 
Good job blowing through, what measure is that…measure 24 (vocal example). That was really 
good. 
 
Okay, bigger sound difference at 32. MP Should be very intense, but very soft. 
 
Okay, flutes see if you can play up to four measures at a time. Because we’re losing some of the 
continuity of the phrase by taking breaths so frequently. 
 
Okay, we’re getting some sound cut out, I’m sorry. 
 
Okay. We’re getting much better at the fourth bar of the main theme (vocal example). About half 
the group is breathing after that and the other half the group is blowing through which sounds-we 
lose some of the strength.  
 
(vocal example) much more clarity there. 
 
I’m not hearing the castanets at all. Could be the connection.  
 
Oops, flutes got one measure ahead. 
 
Okay, saxes really nice counter line at 78 to the trumpets. Make sure we’re not tonguing so hard, 
it should be fairly gentle and legato. 
 
Oh those quarter note sforzandos are so much cleaner than they were the last few times.  
 
Good (vocal example) much more controlled. That was great. 
 
Oh, so there’s a crescendo into 102 so no breath there (vocal example). No break there, it needs 
to blow all the way through.  
 
Okay, so much improvement has happened thus far. So 110 to the end, that is the most 
comfortable I have heard it so far…with the accelerando. Please note, I think it is only written in 
the horns and the saxes, it says lightly. But really, everybody should be playing fairly light at 110 
to the end to maintain the speed and kind of the energy (vocal example). Everything should have 
lots of energy, lots of fast air. The counter line in the clarinets and trombones (vocal example) 
lots of front almost like we’re leaning forward, but in control, right? 
 
And then at the end (vocal example), we’re all accenting the first note more than the last note. 
You need to choose as an ensemble which one it is, and then be consistent with (vocal example). 
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Are you going to the last note? Which is how I hear it. But if you all go together (vocal example) 
and it was convincing, then that would work also. Especially with the cymbal choke on the last 
beat that you play. So just it’s a consistency issue. So we went from several weeks ago, just 
trying to all play at the same time, to now we’re talking about little things like which of these 
four notes gets a little bit more than the fourth one. Which is a nice conversation to be having as 
an adjudicator/clinician. 
 
We had the flute issue—The little duet, is it the flute/trumpet duet—and the flute got a measure 
ahead. And I’m not bringing that up to poke at you because you got a measure ahead. What I’m 
saying is in measures 70-78, everybody recovered no problem. So the flute or flutes that were 
playing, it sounded to me as if you were unsure. Which is good, cause you were. But the clarinets 
kept playing, the euphoniums kept playing and everyone came in, the low brass/low reeds came 
in measure 77 like nothing happened. So mistakes happen and one level of maturity, one way we 
show musical maturity is recovering quickly and moving on. And that’s exactly what you did. 
Nice job. 
 
The error, by the way, if you’re wondering was the tied Bb quarter note in measure 73-dotted 
quarter Bb and the quarter note tied across the bar. We shortened both of those. And that’s how 
we got ahead. But once again, recovery is huge and incredibly important and you guys did a 
great job.  
 
Thanks so much. I hope these comments were helpful. And I hope I get to hear you again 
sometime. Thank you. 
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Appendix N 
IRB Approval for Continued Study 
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Approval for continuing study 

December	17,	2015		
		
Beth	Wheeler	bewheel@ku.edu		
		
Dear	Beth	Wheeler:		
	
APPROVAL	OF	PROTOCOL		
	
On	12/17/2015,	the	IRB	reviewed	the	following	submission:		

	

Type	of	Review:	 Continuing	Review	 
Title	of	Study:	 The	Effect	of	Teaching	Discrimination	on	Relative	and	

Absolute	Performances	Among	Novice	Performers	 
Investigator:	 Beth	Wheeler	 

IRB	ID:	 STUDY00001875	 
Funding:	 None	 
Grant	ID:	 None	 

Documents	
Reviewed:	 

•	PCMusic.Assent	procedures..docx,	•	Beth	A.	Wheeler,	•	
PC_Music	PLDCS	Scale,	•	PC_Music	Std	Rating	Scale	 

	

The	IRB	approved	the	submission	from	12/17/2015	to	1/6/2017.		
	

1. Before	1/6/2017	submit	a	Continuing	Review	request	and	required	attachments	to	request	
continuing	approval	or	closure.			

2. Any	significant	change	to	the	protocol	requires	a	modification	approval	prior	to	altering	the	
project.		

3. Notify	HSCL	about	any	new	investigators	not	named	in	original	application.	Note	that	new	
investigators	must	take	the	online	tutorial	at	
https://rgs.drupal.ku.edu/human_subjects_compliance_training.			

4. Any	injury	to	a	subject	because	of	the	research	procedure	must	be	reported	immediately.		
5. When	signed	consent	documents	are	required,	the	primary	investigator	must	retain	the	signed	

consent	documents	for	at	least	three	years	past	completion	of	the	research	activity.				
	
If	continuing	review	approval	is	not	granted	before	the	expiration	date	of	1/6/2017	approval	of	this	
protocol	expires	on	that	date.			
		
Please	note	university	data	security	and	handling	requirements	for	your	project:	
https://documents.ku.edu/policies/IT/DataClassificationandHandlingProceduresGuide.htm				
		
You	must	use	the	final,	watermarked	version	of	the	consent	form,	available	under	the	“Documents”	
tab	in	eCompliance.		
Sincerely,			

	
Stephanie	Dyson	Elms,	MPA		
IRB	Administrator,	KU	Lawrence	Campus		
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Appendix O 
North Kansas City Parent Consent Form 
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Training students to evaluate performance 
 
Date 1/05/2015 
 
Dear parents, 
We invite your student to participate in a research study conducted by Beth A. Wheeler from The 
Department of Music Education and Music Therapy at The University of Kansas. The purpose of this 
study is to gain a better understanding of how to teach students to evaluate their band’s performance. 
In the long term, this should result in the band improving at a much higher rate. 
 
Your student was selected because he/she is a member of the North Kansas City School’s band program. 
During the course of this study, your student’s band will be asked to perform regular band music in the 
regularly scheduled band class. Before and after the band performs, your student will also be asked to 
complete self-evaluations as well as serve as an evaluator of the band’s performance. Your student will 
be asked to do this six times, once per week for six weeks. 
 
Each performance will be recorded. The recordings serve as reference material for students to use in the 
evaluation process. At the end of the process, the recordings will be stored with the completed 
evaluations. 
 
The following information is provided for you to decide whether you wish your child to participate in the 
present study. You may refuse to sign this form and not allow your child to participate in this study. You 
can choose for your student to not be recorded unless the class requires this for a non-research reason. 
You should be aware that even if you agree to allow your child to participate, you are free to withdraw 
at any time. If you do withdraw your child from this study, it will not affect your relationship with this 
unit, the services it may provide to you, or the University of Kansas. You also have the right to cancel 
your permission to use and disclose further information collected from your child, in writing, at any 
time, by sending your written request to: Beth A. Wheeler, The University of Kansas, 565 Murphy Hall, 
1520 Naismith Drive, Lawrence, KS 66045-3103 
 
No risks are anticipated in this study. Your child's name will not be associated in the data and therefore, 
not with subsequent publication or presentation. No identifiable information regarding your child will be 
gathered. 
 
If you cancel permission to use your child's information, the researchers will stop collecting additional 
information from your child. However, the research team will use information that was gathered before 
they received your cancellation as described above because we will not be able to identify which data 
came from your student. 
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I have read this Consent and Authorization form. I have had the opportunity to ask, and I have received 
answers to, any questions I had regarding the study. I understand that if I have any additional questions 
about my child's rights as a research participant, I may call (785) 864-7429, write to the Human Subjects 
Committee Lawrence Campus (HSCL), University of Kansas, 2385 Irving Hill Road, Lawrence, Kansas 
66045-7568, or email irb@ku.edu. 
 
I agree to allow my child to take part in this study as a research participant. By my signature I affirm that 
I am at least 18 years old and that I have received a copy of this Consent and Authorization form. 
 
_______________________________ _____________________ 
Type/Print Participant's Name Date 
_________________________________________ 
Parent/Guardian Signature 
[If signed by a personal representative, a description of such representative’s authority to act for the 
individual must also be provided, e.g. parent/guardian.] 
 
Researcher Contact Information 
Beth A. Wheeler       Christopher M. Johnson 
Principal Investigator       Faculty Supervisor 
MEMT         Director, Music Research Institute 
565 Murphy Hall       410 Murphy Hall 
University of Kansas       University of Kansas 
Lawrence, KS 66045-3103      Lawrence, KS 66045-3103 
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Appendix P 
Raw Data 
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