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ABSTRACT
The purpose of this study was to explore the relationship between applied classroom

ensemble fundamentals and ensemble performance achievement of high school bands. This study
was guided by the following research questions: (a) is there an overall relationship between
exposure to (e.g., time and type) ensemble-based fundamentals and ensemble performance
achievement?; (b) what is the relationship between exposure to (e.g., time and type) varying
types of ensemble-based fundamentals and ensemble performance achievement?; and (c¢) how
well can performance achievement be predicted based upon exposure to (e.g., time and type)
ensemble-based fundamentals. Thirty-four high school band directors were surveyed using the
Ensemble Fundamentals Survey and the same high school band directors submitted single
recordings taken from formal performance assessments. The recordings were blindly rated by
subject matter experts (NV=35). Observed rater data was converted to linear performance
achievement measures using the Multi-Facet Rasch Partial Credit Measurement Model. These
results were correlated with individual response items from the Ensemble Fundamental Survey in
order to observe relationships between applied ensemble-based fundamentals and performance

achievement. Results indicated that there was an overarching relationship between applied



ensemble-based fundamentals and performance achievement, that significant relationships were
negative in direction, and that at least one ensemble-based fundamental (balance and blend
exercises) had a negative predictive relationship with ensemble performance achievement.
Discussion includes implications of the findings and suggestions for future research in the area of

the relationship between ensemble-based fundamentals and ensemble performance achievement.
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CHAPTER 1
INTRODUCTION

Ensemble-based fundamentals are exercises performed by an entire band, typically at the
beginning of a rehearsal, which are designed to help the ensemble improve in specific aspects of
band performance (e.g, tone production, rhythm and pulse accuracy, pitch and intonation
accuracy, and expressive qualities) (Garofalo, 1973; Garofalo & Whaley, 1979; Love, 1997).
Proponents of the consistent use of ensemble-based fundamental practice, such as Garofalo
(1973), Younger (1998), Brophy (1979), and Manfredo (2006) argue that consistent fundamental
practice is the best way to help a band play consistently in time, in tune, and with a good sound.
Those who do not promote the consistent use of ensemble-based fundamental practice, such as
Worth (2006) and Umberson (1970), argue that using ensemble time on fundamental practice
takes away from music-making and can lead to harried, underprepared performances that yield
less than desirable results and give students an overall experience that is less than positive.

This introduction will discuss reasons for both including and omitting the practice of
ensemble-based fundamentals in the normal rehearsal process. It will then speak to both
arguments’ ties to assessments with both an ensemble contest/assessment (e.g., district music
contest, large group performance assessment, etc.) and holistic (e.g., day-to-day student progress
and overall educational growth assessments) viewpoint. Finally, it will focus on student learning
outcomes in terms of performance achievement, and why exploring the relationship of ensemble-

based fundamentals and performance achievement is important.



Ensemble-based Fundamentals in Rehearsal Settings

Proponents for the use of ensemble-based fundamental practice defend their argument
with pedagogical ideas drawn from the research literature. Fundamental practice is an integral
part of a well-paced rehearsal (Brendell, 1996), and pacing can play an important role in
consistent ensemble development (Blocher, Greenwood, & Shellahamer, 1997). By practicing
fundamentals during the band rehearsal, students are able to learn the component parts (e.g.,
notes, rhythms, dynamics, articulations) of music for performance more quickly (Manfredo,
2006). Efficiency in learning helps students to play more difficult music more accurately (e.g.,
fewer incorrect notes, rhythms, dynamics, articulations) and frees them to perform in a more
expressive way while taking less overall rehearsal time to do so (Garofalo, 1973; Garofalo &
Whaley, 1979; Manfredo, 2006). The types of ensemble-based fundamentals used to achieve the
efficiency and skill outcomes cited by Garofalo (1973), Garofalo and Whaley (1979), and
Manfredo (2006) is varied. Love (1997) found that high school band directors employ some
combination of long tones, lip slurs, scales, method/technique books, tuning, chorales, original
exercises, sight-reading, listening exercises, rhythm drills, articulation exercises, breathing
exercises, dynamic exercises, ear-training, exercises to help achieve balance/blend, and singing
exercises in time allotted for ensemble-based fundamental practice. While it is impossible to
cover each of these aspects of ensemble-based fundamental practice in every rehearsal (Bauer,
1993; Manfredo, 2006; Umberson, 1970; Worthy, 2006; Yarbrough & Price, 1989), Love (1997)
found that most high school band directors who used ensemble-based fundamentals on a regular
basis would focus on a few individual techniques per day. For example, a high school band
director might focus on long tones, scales and lip slurs one day, use balance/blend exercises and

breathing exercises the next, and continue to alternate and adjust the ensemble-based



fundamental exercises used based on the aspect of performance the band needed the most help
with at that particular time (Garofalo, 1973; Love, 1997; Manfredo, 2006). Most high school
band directors who use ensemble-based fundamentals would then move on to the music being
studied for performance (Bauer, 1993; Love, 1997; Manfredo, 2006; Worthy, 2006; Y ounger,
1998) While the amount of time spent on fundamental practice varies significantly based on
director preference (Love, 1997; Manfredo, 2006), evidence exists that less experienced teachers
use less than half as much time as experienced teachers on performance activities encompassing
ensemble-based fundamentals (Goolsby, 1996).

Efficient practice of ensemble-based fundamentals can be part of a well-timed and well-
paced rehearsal (Goolsby, 1996; Manfredo, 2006). Manfredo (2006) argues that pacing is the
single biggest contributor to holding an efficient and productive rehearsal. The numerous
component parts of a rehearsal (setup, announcements, ensemble-based fundamental practice,
literature rehearsal, tear-down, etc) as cited by Manfredo (2006) can put a time strain on bands
preparing for contests or assessments and can lead to the omission of ensemble-based
fundamentals as a teaching tool (Opsal, 2013). It is largely due to the time strain placed on high
school bands and their directors that a number of high school band directors use no ensemble-
based fundamental practice in a normal rehearsal (Opsal, 2013). Some high school band directors
omit ensemble-based fundamentals, but do use different parts of the literature being studied to
teach fundamental aspects of music that could otherwise be taught through ensemble-based
fundamental exercises (Banister, 1992). The heavy emphasis on contest/assessment ratings and
the results of those activities increasing use in teacher evaluations cause some high school band
directors to forgo ensemble-based fundamental practice altogether (Austin, 1990) or try to move

it into the solo/small ensemble portion of the band program, if one exists (Meyers, 2011).



Contests/Assessments versus Holistic Use

Different types of contests/assessments have been developed as the emphasis on
participation in contests/assessments has increased for high school bands (Saidon & Shah, 2013).
Some contests and assessments are non-competitive and strictly for comments or unposted
ratings (Saidon & Shah, 2013). These events can be structured in a way that is helpful to
directors in adjusting curriculum and pedagogy based on performance outcomes that can help
ensembles improve over time (Saidon & Shah, 2013). Other events are competitive and end with
a ranking of highest to lowest performance achievement or with posted ratings as assigned by the
adjudicators (Saidon & Shah, 2013). These events can be helpful to curriculum development, but
can also hinder a directors ability to motivate their students (Sheldon, 1994). Ranked
competitions can sometimes result in the music education version of “teaching to the test”
(Austin, 1990) as directors strive for more ensemble-based competitive success rather than
individual student musical growth.

Emphasis on “official” contests/assessments (events organized and run by state, district,
or other agencies with official capacity) has, in some cases, caused preparation for these events
to replace more holistic assessment in high school band classrooms (McCoy, 1991; McPherson
& Thompson, 1998). Assessment as a whole should be geared more towards the improvement of
the student musician and the ensemble experience, rather than perceived success in one-off
events (Austin, 1990; Banister, 1992; McCoy, 1991). The practice of ensemble-based
fundamentals can aid in individual student improvement (Garofalo & Whaley, 1979; Maynard,
2006), but does take up portions of rehearsal that could be spent on literature for performance

(Manfredo, 2006). The value of consistently practicing ensemble-based fundamentals is



undefined, however, as the relationship of ensemble-based fundamentals to performance
achievement has not been thoroughly explored.
Research Questions
The purpose of this study is to examine the relationship between the practice of
ensemble-based fundamentals and ensemble performance achievement. The study was guided by
the following research questions:
(a) Is there an overall relationship between exposure to (e.g., time and type) ensemble-
based fundamentals and ensemble performance achievement?
(b) What is the relationship between exposure to (e.g., time and type) varying types of
ensemble-based fundamentals and ensemble performance achievement?
(c) How well can performance achievement be predicted based upon exposure to (e.g.,

time and type) ensemble-based fundamentals?



CHAPTER 2
REVIEW OF LITERATURE

Numerous factors contribute to the effectiveness of the practice of ensemble-based
fundamentals in the high school band classroom (Garofalo, 1973; Garofalo & Whaley, 1979;
Manfredo, 2006). A review of the literature reveals that there are numerous types of ensemble-
based fundamentals and different ways to use them, many non-musical factors that can
potentially influence the effectiveness of ensemble-based fundamental practice, and different
ways to formally and informally assess the effectiveness of the ensemble-based fundamentals
that are practiced. This literature review addresses each of those issues, respectively, and closes
with a discussion of the psychometric considerations that will be used in the analysis of data.
Use of Ensemble-Based Fundamentals in Rehearsal

A sound curriculum with ensemble-based fundamental practice at its core is the most
efficient way to improve overall band performance (Garofalo, 1973). Garofalo (1973) pushes for
sound curriculum that consists of not just the score being studied, but fundamental exercises
outside of music for performance. Garofalo (1973) does not suggest specific exercises, but does
point to ensemble-based fundamental practice as being important. Garofalo and Whaley (1979)
suggests developing a unit-based approach to curriculum design that includes ensemble-based
fundamental practice at its core. The ensemble-based fundamentals chosen to be consistently
studied throughout the unit should be derived from aspects of the music being studied which the

students cannot consistently execute. Developing curriculum this way, as opposed to using the



score as the curriculum, leads to higher levels of musicianship and higher quality ensemble
performance achievement (Garofalo & Whaley, 1979).

Love (1997) describes the most commonly used ensemble-based fundamentals as long
tones, lip slurs, scales, exercises from method/technique books, tuning, chorales, original
fundamental exercises, sight-reading, listening exercises, rhythm drills, articulation exercises,
breathing exercises, dynamic exercises, ear-training, exercises to help achieve balance/blend, and
singing exercises. It is noted that it is likely impossible to incorporate each of these varied
ensemble-based fundamentals into every rehearsal (Love, 1997; Manfredo, 2006). Therefore, the
type of ensemble-based fundamentals most commonly performed and the time spent on those
fundamentals play a key role in their effect on ensemble performance achievement (Love, 1997).
Love’s work further validates aspects of what Bergee (1992) deemed important in his work
evaluating the effectiveness of student teachers. In that study, Bergee (1992) noted that student
teachers who broke rehearsals down into sections, including a section for warm-up/fundamental
activity, had more success than those student teachers who focused only on music for
performance.

The study of fundamentals for the sake of studying them does not necessarily lead to
higher quality ensemble performance achievement (Duke & Simmons, 2006). The types of
fundamentals performed, and most importantly a focus on the sound produced (Duke &
Simmons, 2006) has a positive relationship with ensemble performance achievement. While
simply going through the motions seems to be better than nothing, intentional focus on the
quality of sound drives improvement (Bauer, 1993; Duke & Simmons, 2006; Yarbrough & Price,
1989; Younger, 1998). Cavitt (2004) discovered that band directors spend much rehearsal time

on the correction of intonation errors. In her study, she noted that daily time spent on ensemble-



based fundamentals had a relationship with better overall intonation, even if the fundamentals
practiced were not specifically oriented to improve intonation. Cavitt (2004) describes the
repetition of fundamentals as being vital to the ear training of band students, and notes that
students who could tune using ears rather than with an electronic tuner were able to play with
higher levels of correct intonation. She attributes this, in part, to the repetition of ensemble-based
fundamentals and the insistence of band directors to repeat ensemble-based fundamentals with an
ensemble-wide focus on improved intonation, even if the specific fundamental being practiced
might have a purpose that lies outside of intonation study (Cavitt, 2004).

Repetition of musical activity and musical phrases is an important part of any practice
session, and can lead to deeper learning with less use of time (Maynard, 2006). This finding,
when applied to the practice of ensemble-based fundamentals, suggests that picking fewer
fundamental activities that are deemed more important for pedagogical purposes and performing
those activities more often will lead to higher quality performance achievement (Garofalo &
Whaley, 1979; Maynard, 2006). In conjunction with repetition, incorporating musicianship into
ensemble-based fundamental activity may lead to higher quality ensemble performance
achievement (Paschall, 2006). Paschall (2006), in a review of beginning band method books,
noted that the most popular ensemble-based fundamentals are too often performed with no
embedded musicianship. Embedded musicianship is the performance of a musical task including
expressive qualities and stylistic interpretation, rather than just focusing on notes and rhythms
(Paschall, 2006). Fundamentals for fundamentals sake, then, may not be conducive to overall
musicianship and could lead to lackluster performance. Bergee (1992) notes that effective

beginning teachers embed musicianship into their practice of ensemble-based fundamentals, and



that their rehearsals are more effective than their peers who do not embed musicianship into
ensemble-based fundamentals or do not practice them at all.
Non-Musical Factors Influencing Effectiveness of Ensemble-Based Fundamentals

A review of the literature reveals several non-musical factors that have the potential to
influence the effectiveness of ensemble-based fundamental practice. These factors include
rehearsal structure, rehearsal pacing, teacher/director activity and influence, and student
motivation.

The relationship between rehearsal structure and ensemble performance achievement was
discussed by Bauer (1993). He found that time spent on balance between sections, overall band
intonation, and practice counting difficult rhythms aloud (all ensemble-based fundamentals as
described above and codified by Love (1997)) all have a significant relationship to higher quality
performance achievement. The way in which a rehearsal begins can affect the quality and
efficiency of the rehearsal as a whole. Brendell (1996) notes that activities which do not engage
students in musical activities can lead to higher instances of off-task behavior. Where off-task
behavior is higher, time is used less efficiently (Brendell, 1996; Manfredo, 2006). A focus on
efficient use of time to increase on-task behavior is important in increasing ensemble
performance achievement (Brendell, 1996). Manfredo (2006) lays out ways in which a rehearsal
can be organized in order to be most efficient and productive. He does not speak directly to the
use of ensemble-based fundamentals in each rehearsal, grouping them into a “warm-up” period,
but does argue that efficient use of time leads to higher quality ensemble performance
achievement (Manfredo, 2006). In addition to carefully planning how time is spent when
incorporating ensemble-based fundamentals into the overall rehearsal plan, directors who focus

on the performance of fundamentals rather than on teacher talk tend to experience higher quality
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ensemble performance achievement (Witt, 1986). Therefore, focusing on “performing”
fundamentals and spending less time with wordy verbal instruction helps to increase time on task
and makes the practice of ensemble-based fundamentals more valuable (Price, 1983; Witt, 1986;
Worthy, 2006). This does not mean more overall time spent on ensemble-based fundamentals,
but rather that the time set aside for ensemble-based fundamental practice should be filled with
performance rather than verbal instruction (Witt, 1986). Goolsby (1996) confirms Witt’s
assertion. He found that teachers who teach ensembles known to present high quality
performances were teachers who talked the least during rehearsals. In addition, these teachers
used nonverbal modeling, spent more time on performance than on practice, and divided
rehearsals into easily recognizable sections, one of which was used for warm-up and ensemble-
based fundamental activities (Goolsby, 1999).

No matter what activities take place over the course of a normal rehearsal, how those
activities are paced can play an important role in ensemble performance achievement (Duke,
Prickett, & Jellison, 1998). Where ensemble-based fundamentals are concerned, the place in
which they are performed in the rehearsal (beginning, middle, or end), how much time is spent
on them, and the ratio between student performance time and teacher talk time all contribute to
the overall effectiveness of the ensemble-based fundamental activity on performance
achievement (Bauer, 1993; Blocher et al., 1997; Brophy, 1979; Gillis, 2008; Manfredo, 2006;
Price, 1983; Yarbrough & Price, 1981, 1989). Younger (1998) argues that pacing could play an
important role in how effective the practice of ensemble-based fundamentals ends up being.
While some believe that there is much room for experimentation in setup, planning and pacing
(Umberson, 1970), a consistent rehearsal order can lead to less need for teacher talk, thereby

increasing student performance time and eventual overall effectiveness of the ensemble-based
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fundamental activity (Brendell, 1996; Duke et al., 1998; Goolsby, 1996; Witt, 1986). Brophy
(1979) mentioned higher quality ensemble performance achievement as a possible outcome of
consistently well-paced rehearsals.

The behavior or activity of the teacher/director can play a part in the success of the
practice of ensemble-based fundamentals (Blocher et al., 1997; Brophy, 1979; Price, 1983;
Younger, 1998). Directors who engage in conceptual teaching of fundamental concepts in order
to aid transfer tend to have higher levels of concept retention that can lead to performances being
perceived as higher quality (Blocher et al., 1997). Similarly, a director who is high magnitude
(consistently energetic, enthusiastic, and demanding) can lead to less off-task time and higher
quality performance achievement when compared to low magnitude directors (Yarbrough, 1975).
Teacher intensity can play a positive role in student engagement with difficult concepts (Cassidy,
1990; Silveira, 2014). Teachers with certain personality types may also engage students in a way
that leads to more on-task time with higher levels of motivation, which leads to higher quality
ensemble performance achievement (Teachout, 2001). It is also the conductor’s responsibility to
be as prepared as possible in order to be able to teach high level musical concepts (such as
comprehensive musicianship) and not just notes and rhythms (Gillis, 2008). How a future teacher
is trained to develop lesson (or rehearsal) plans can play a part in how effective and efficient a
rehearsal they are able to run (Lane, 2010). A prepared teacher is less likely to have large
stoppages of time in which they are not giving instructions or engaging the ensemble in
performance (Goolsby, 1999). The amount of information presented in any stoppage of
performance and how that information is presented can play a large role in effecting performance
achievement (Worthy, 2006). Information that is presented to the group in a process that follows

presentation of the academic task, instructions on execution, performance, and instructor
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feedback show the biggest gains when compared to other models (Price, 1983). Having a
consistently high level of expectation and demands can also lead to higher quality ensemble
performance achievement (Yarbrough & Price, 1989). Engaging students at a high level with
only short stoppages for instructions that address tone, balance, intonation, and other musical
traits rather than just notes and rhythms are one sign of an effective and experienced teacher
(Goolsby, 1999).

Student motivation also plays a role in determining how successful the practice of
ensemble-based fundamentals is for a high school band (Opsal, 2013). If students are motivated,
whether by the music being studied, the director, or an outside influence, they will focus harder
and perform at a higher level (McPherson & Hendricks, 2010). Motivation can come in many
different forms. Love of the music being studied leads to high levels of student motivation
(McPherson & Hendricks, 2010). Interest in specific pieces or time periods makes students more
interested in performing those pieces at a higher level. This motivation serves to help them focus
on little things, such as the transfer of ensemble-based fundamental activity to full pieces, which
in turn leads to higher quality performances (McPherson & Hendricks, 2010). The
director/teacher themselves can provide motivation to students (McPherson & Hendricks, 2010).
It has been noted that master teachers find ways to extrinsically motivate students in a way that
breeds intrinsic motivation over time (Worthy, 2006). Sometimes personality plays a factor in
how motivationally effective a director is (Teachout, 2001), but more often director driven
motivation stems from the magnitude of their behavior (Yarbrough, 1975) and how well they are
able to maintain the attention of the ensemble through performance activity (Yarbrough & Price,
1981). Purely extrinsic factors can also motivate students to take rehearsal time, and time spent

practicing ensemble-based fundamentals, more seriously (McPherson & Hendricks, 2010).
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Competition is perhaps the most ubiquitous way in which music students are motivated to excel
(Opsal, 2013). While not inherently negative, the use of competition as motivation can lead to
the music education version of “teaching to the test”, and result in music contests or assessments
essentially becoming high stakes testing (Saidon & Shah, 2013). There is danger here in losing
the art behind studying music (Opsal, 2013). In some instances, teacher effectiveness is also
being tied to contest rating, furthering the emphasis on earning top ratings at contests and
potentially hurting individual student artistic achievement and motivation for higher performance
achievement (Opsal, 2013).
Assessment Types and Tools

There are numerous ways in which music educators assess student achievement. The most
important factor in assessment is developing a reliable and valid model for assessment (Asmus,
1999). Properly gathered, assessment information is valuable to teachers and students alike and
can help to drive the improvement of the individual student and the ensemble in which s/he
performs. Unfortunately, much of the talk about music assessment is related to various music
contests as opposed to a more wholistic, student-centered models (Bergee, 2007). Band contests
do not take into account individual student improvement or achievement, and therefore do not
show then whole picture of performance achievement in relation to ensemble performance
(Saidon & Shah, 2013). However, band contests/assessments have become an increasingly
important way of determining the overall success of a band program and influence how teachers
teach (Banister, 1992; Saidon & Shah, 2013; Sheldon, 1994).

Band contests, assessments, and festivals have evolved to take many different forms.

There are competitive and non-competitive events, those sanctioned by state or regional

organizations, and those put on by individual ensembles or schools (Saidon & Shah, 2013). No
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matter the type of event, the end goal is the same: To find out how one’s band stacks up against
others through comments, and/or ratings, and/or rankings. This emphasis on comparison plays a
role in how students and those around them (parents, administrators, etc) view ensemble
performance achievement (Sheldon, 1994). In some cases, this even extends to the point of a
band that earns a second division rating at a contest, despite that specific performance being their
best of the season, feeling less positive about that performance (Austin, 1990).

There are numerous contributing factors to the perceived quality of performance
achievement at contests. Often, how the director or students view marching or concert band
contests can have an impact on the score they earn and how that score effects their overall band
program (Banister, 1992). The more a group can view contests as part of the process towards
overall improvement, the better. Groups that view contest ratings at the end of a season as the
final say on the quality of their ensemble often experience extreme highs and lows and end up
with less improvement over the course of time (Banister, 1992). Some directors are able to use
contest comments and ratings to help drive improvement (Austin, 1990; Saidon & Shah, 2013).
Sometimes this takes the form of convincing students that extra-musical factors, such as field or
performance space conditions and temperature had an undue positive or negative effect on their
rating (Saidon & Shah, 2013). At other times, comments can serve as a necessary extrinsic
motivator for students to work harder to achieve their ensemble goal of a high rating or ranking
(Austin, 1990).

The way in which a conductor leads her/his ensemble during the run up to a performance
can also have an effect on the performance quality of the ensemble (Morrison, Price, Geiger, &
Cornacchio, 2009; Price & Chang, 2001, 2005a). While the expressivity of the conductor during

the actual contest performance does not have a significant effect on performance quality (Price &
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Chang, 2001), how a conductor prepares her/his ensemble to perform in an expressive way
through fundamental practice can have a significant effect on ensemble performance
achievement (Price & Chang, 2005). The attitude a director or her/his students have about
contests and their importance or benefit can also have an effect on ratings. Meyers (2011) found
that director attitudes towards contests could have a direct impact on the quality of their student’s
performances in those events. Those with more positive attitudes tended to have higher scores
than those with negative attitudes (Meyers, 2011). Most directors believed there was a benefit to
the students when they participated in contests (Meyers, 2011). The directors who could
articulate what those benefits were tended to have higher ratings than those who could not
(Meyers, 2011).

There are other factors that lead to diversity of scores earned at contests. Warm-up
rooms, temperature, the ensemble that immediately preceded your ensemble, and rater attitudes
can all have an effect on ratings at contests (Bergee & McWhirter, 2005). Further, ensembles
with more experience practicing in near identical conditions to the contest and ensembles with a
high percentage of students engaging in private applied study tend to have higher ratings
(Hamann & Banister, 1991). The type of rating scale used in a contest or assessment can have a
significant impact on how ratings are assigned, how consistent or inconsistent ratings are
throughout a contest, and can even effect the raters themselves (Hash, 2012; Kinney, 2009;
Wesolowski, Wind, & Engelhard, 2015, 2016a, 2016b). Typically, there are two types of rating
scales used in music performance assessment: Likert-type rating scales, and criteria specific
rating scales (Saunders & Holahan, 1997). Both types of scales can provide valuable
information, but are imperfect in their assigning of ratings as they de-emphasize or exclude

important facets of performance that should be accounted for in a holistic rating. As early as
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1965, Gutsch (1965) was advocating for the development of tools that would measure students
musical achievement in a global sense, rather than their factual knowledge of music or simply
whether they were performing correct or incorrect notes and rhythms. Often, contest rating scales
ask the adjudicator to rate the ensembles overall performance on some scale of 1-5, with 1 being
a superior rating, and 5 being poor (Wesolowski, 2012). Some provide a rubric that may or may
not have been developed with positive pedagogical intent, but many simply provide some
general guidelines as to what should be listened for in each caption before assigning the overall
rating. For reference, high school band adjudication forms from Southern California (Appendix
A), Georgia (Appendix B), lowa (Appendix C), Kansas (Appendix D), Nebraska (Appendix E),
North Carolina (Appendix D), Texas (Appendix E), and Virginia (Appendix F) are included.

Generally, the use of a rubric as part of the assessment data helps to increase rating
consistency (Asmus, 1999). Further, a well-developed rubric can “serve as documentation for
student achievement that provides music teachers with a written form of accountability”
(Wesolowski, 2012). Rubrics alone are not enough, however, as rater training and familiarity
with the rating tool can also confound rating scores (Kinney, 2009). Criteria-specific rating
scales can help make a 1-5 scale more reliable and consistent (Saunders & Holahan, 1997).
While the rating given at the end of the assessment is often still couched in terms of 1-5, a
breakdown of expected and acceptable performance characteristics can help provide more
consistent ratings (Saunders & Holahan, 1997). However, these rating scales do not account for
any type of overall quality judgement or statement about achievement level; they merely serve as
an accounting checklist of performance criteria that are either present or absent (Wesolowski,
2012). Latimer et al (Latimer Jr., Bergee, & Cohen, 2010) undertook a large study of the

effectiveness and perceived pedagogical utility of an assessment rubric used in Kansas for music
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performance assessments(Latimer Jr. et al., 2010). This rubric was weighted, and its proper use
allowed adjudicators better justification for ratings assigned. While its rating reliability was
similar to other tools researched, the addition of the multidimensional rubric yielded comments
pointing to adjudicators and directors perceiving the rubric to possess improved pedagogical
utility (Latimer Jr. et al., 2010). While the tool did not prove more reliable than past tools, the
increased confidence by those using the tool and deciphering its results is a positive step. An
example of the rubric studied by Latimer and his colleagues is included as part of Appendix D
(Latimer Jr. et al., 2010).

Even when using rubrics that are developed to be multidimensional and to help
adjudicators and directors are used in contests/assessments, the qualities that are focused on are
sometimes difficult to perceive. For example, Bergee (1995) found that important rubric items
such as intonation, balance, blend, and tone quality were often inextricably linked. This means
that rubric items pointed at those parts of performance are likely to be unreliable and could
confound overall ratings or scores. In a study examining the reliability of two choral rating
forms, Norris and Borst (2007) found results that further validate above studies. They used a
traditional rating form with no instructions or rubric, and compared it to a second rating form
that included instructions to adjudicators by means of a rubric. They found that the second
rubric-oriented form was more reliable and a better assessment of ensemble performance
achievement, but that several rubric items were linked and could therefore confound results
(Norris & Borst, 2007).

Using the facet factorial approach, an approach which uses weighted facets of
performance as factors in the final rating or analysis, DCamp developed the Band Performance

Rating Scale (BPRS), which requires the adjudicator to respond to thirty unique items related to
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the band performance being judged (DCamp, 1980). The BPRS showed high reliability and
validity in a test-retest setting when scores from all seventeen judges were included (DCamp,
1980). It is noted, however, that the reliability and validity may have been higher because of the
relatively large sample size for adjudication (DCamp, 1980). Typically, three judges are
employed to rate bands at festivals or contests (Hash, 2013; Kinney, 2009). The smaller number
could create higher levels of variability, making the tool less reliable and valid (DCamp, 1980).
DCamp (1980) suggests that training of raters using the tool could alleviate this variability and
further argues that the specific feedback provided through use of the tool is of greater value to
individual directors. DCamp’s BPRS in its original form is included in Appendix I.

Official band contests/assessments (those planned and run by state, district, or other
agencies) use adjudicators to help to rate bands. Subject matter experts are often used and are
identified by characteristics which may include (but are not limited to) years of
service/experience, success as a music educator, and their ability to identify, diagnose, and give
solutions to common problems experienced during performance (Kruth, 1970). Over the course
of time, band ratings at contests/assessments have steadily risen (Boeckman, 2002). In most 1-5
rating systems, there seems to be a preponderance of 1-3 ratings, with ratings 4 and 5 rarely
being used (Boeckman, 2002). One reason for this inflation is that there is a reluctance on the
part of raters to assign a rating lower than 2 (Boeckman, 2002). Since the 1970’s, ratings have
steadily risen, resulting in nearly half of all ratings being either a 1 or a 2 (Boeckman, 2002).
While some of this is likely due to bands overall having improved, much if it is due to ratings
inflation and rater unreliability (Boeckman, 2002). Some researchers have shown that, under the
right circumstances, rater reliability and inter-rater reliability of music performance assessment

can exhibit good reliability (Bergee, 2003). This validity and reliability is largely due to
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adjudicators using a well-developed tool and receiving training or having enough experience in
adjudication (i.e. conducting end-of-semester juries for a number of years) to help reduce
potential confounds (Bergee, 2003; Iusca, 2014; Kinney, 2009). The more the adjudicator is
invested in overall student success, the more reliable the rating as well, as the rater will be more
willing to assign low but honest marks in an effort to be transparent with the student. (Bergee,
2003). Proper training of adjudicators on the contest format and contest tool is the best way to
increase rater reliability and validity and eliminate potential confounds involving raters (Bergee,
2007). This is important, as Bergee (2007) found that raters are often the greatest source of
variability in a given contest or assessment, and as such are often responsible for unreliable
results.

The tool itself is often a problem in reliability of ratings. In a study of the reliability of
ratings at the 2005 Virginia Band and Orchestra Directors Association State Marching Band
Festival, King and Burnsed (2009) found a high level of inter-rater reliability throughout the
event. Upon further examination, they posit that this had more to do with the tool not
differentiating enough between performance captions and thereby leading adjudicators to higher
scores through lack of specificity regarding expected performance outcomes for each rating
category (King & Burnsed, 2009). In this case, inter-rater reliability was high, but because of an
inadequate tool, the results were still inflated (King & Burnsed, 2009). Various ratings tools take
many different forms, with some tools being less reliable than others (Burnsed, Hinkle, & King,
1985). We have already seen the standard 1-5 (or Superior-Poor) is inadequate from a reliability
standpoint. As early as 1965, music educators were searching for ways in which a tool could be
created that would be reliable and valid in evaluating parts of instrumental music performance

(Gutsch, 1965). While developed specifically to evaluate sight-reading, Gutsch’s (1965) scale
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proved reliable and valid, but was also too cumbersome to use in a true contest setting.
Increasing reliability can be as simple as adding descriptive extensions to an already utilized tool
(Norris & Borst, 2007). This allows directors to continue to use the bottom-line score that they
are used to, but provides more information and creates higher levels of interrater reliability and
accurate score prediction (Norris & Borst, 2007). Similarly, creating a weighted rubric with
pedagogical reasons for weighting each section can help to make tools more reliable (Latimer Jr.
et al., 2010). In this instance, not only were the ratings found to be within range of other
descriptive tools in terms of reliability, a post-contest survey of directors found that the group
surveyed perceived the rubric as having improved pedagogical utility (Latimer Jr. et al., 2010).
A technique that has been tried with varying success is the use of a Likert-type
polytomous rating scale to help in the assessment process. While these scales often show
reliability, their validity can be called into question (Ciorba & Smith, 2009). Additionally,
Likert-type scales ask for a level of agreement with a general statement, and therefore may not
reflect the adjudicators true perception of performance (Wesolowski, 2012). The results taken
from a Likert-type scale can also be hard to interpret, potentially making the results less useful
for directors and students (Engelhard, 2002; Wesolowski, 2012). This is often due to the fact that
ratings are often associated with rater characteristics rather than the performances being rated
(Engelhard, 2002). Criteria-specific rating scales have been used with substantial reliability
(Saunders & Holahan, 1997). In this model, the adjudicator selects the statement that best
describes several different categories of the performance being judged. While yielding results
that are highly reliable, the criteria-specific scale is not yet perfect (Saunders & Holahan, 1997).
There is still a lot of human error possible, and some of the criteria can be somewhat vague,

leading to a penchant for the adjudicator to select the most neutral statement (McPherson &
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Thompson, 1998; Saunders & Holahan, 1997). McPherson and Thompson (1998) showed that
characteristic checklists, when included in criteria-specific rating scales, can help make results
more reliable and valid. Still, there are too many options of characteristics to include, and so
construction of the checklist can have a broad impact on ratings outcomes.

A potential next step has been to take the best of each rating system, and include some
factorial analysis in order to mitigate the human element (Bergee, 1995). Separating factors,
however, can be a difficult process. For example, it has been found to be difficult to accurately
separate factors of balance, blend, tone quality, and intonation (Bergee, 1995). This can lead to
confounded results when adjudicators are asked to separate these factors for analysis (Bergee,
1995). DCamp (1980) used an approach that included weighting of factors as well as statistical
correction in order to correct for rater and selection severity. While an improvement over
previous ratings tools, the approach requires significant training in order to be properly used by
adjudicators, and requires more involved math in order to determine a final rating that can be
expressed in the common 1-5 scale (DCamp, 1980). DCamp (1980) did develop a
comprehensive list of ensemble fundamentals as part of his work, and that list was used to aid in
development of the Ensemble Fundamentals Survey used as part of this study.

Perhaps the most frustrating part of ratings scales used to rate music assessments is that
no matter the tool, adjudicator, or that adjudicators training, there is some amount of subjectivity
(Boeckman, 2002; King & Burnsed, 2009; Kinney, 2009). Perhaps the best way to ameliorate
subjectivity is to ensure that adjudicators have clear expectations for each rating that they may
assign (Wesolowski, 2012). Rubrics are the easiest and most efficient way to accomplish this
task. While rubrics are not perfect, they do increase reliability and validity of ratings and show

consistency over time and between contests (Wesolowski, 2012). Further, they are easily
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modified for unique circumstances or to place emphasis on different aspects of performance
(Wesolowski, 2012). Rubrics also give clear feedback to directors and can help lead to more
efficient improvement by ensembles rated using them (Wesolowski, 2012).
Psychometric Considerations

For many years, the main measurement model in music education research centered
around rater-mediated assessment data has been Classical Test Theory (CTT). CTT utilizes the
analysis of raw data in order to draw conclusions based on common statistical processes. CTT
has been used to measure teaching effectiveness (Bergee, 1992), musical environment (Brand,
1985), musical affect (Asmus, 1985; J. S. Edwards & Edwards, 1971; Sandstrom & Russo, 2013;
Shaw & Tomcala, 1976), musical aptitude (Asmus, 1989), and performance achievement
(Bergee, 1995; Nichols, 1991; Smith, 2009; Zdzinski & Barnes, 2002). CTT has also commonly
been used when analyzing the reliability, validity, and accuracy of performance evaluations,
assessments, and contest ratings, as well as reliability and validity of adjudicator scores and
specific ratings tools (Bergee, 2003, 2007; Bergee & McWhirter, 2005; Bergee & Platt, 2003;
Bergee & Westfall, 2005; Boeckman, 2002; Brakel, 2006; Burnsed et al., 1985; Ciorba & Smith,
2009; Conrad, 2003; Garman, Boyle, & DeCarbo, 1991; Hash, 2012; King & Burnsed, 2009;
Kinney, 2009; Latimer Jr. et al., 2010; Morrison et al., 2009; Norris & Borst, 2007; Price &
Chang, 2005b; Saunders & Holahan, 1997; Silvey, 2009). CTT uses raw scores gathered from a
group of participants who are being tested on their success or failure on a number of individual
items (Asmus, 1989). The CTT measurement model assumes that scores taken from a measure
are comprised of two parts: (a) true score, and (b) measurement error (Wesolowski, 2012). The
ability of an item to show differences between participants of various ability levels is measured

statistically through Pearson product-moment correlation coefficients (Wesolowski, 2012). When
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Likert or Likert-type rating scales are used, adjusted proportion-correct values (p-values) and
correlation coefficients are utilized in order to determine the difficulty of individual items and
the overall ability level of a participant (Wesolowski, 2012).

Using CTT to analyze performance assessment data has the disadvantage of relying upon
the sample and test dependency of estimated person parameters and item parameters
(Wesolowski et al., 2016b). This dependency limits the development of valid and reliable
measures and prevents development of informed inferences rated to the ability of the participants
and difficulty of individual items that go further than the context of the single assessment
situation being tested (Wesolowski et al., 2016b).

The Many-Facet Rasch Model

When compared to CTT, the Rasch family of measurement models offers a more
grounded theory (Wesolowski et al., 2016b). Rasch measurement theory (Rasch, 1960/1980) is
often preferred in the measurement of latent traits and in the development of scales in the
behavioral, social, and health sciences (Engelhard, 2013). The major benefit of the Rasch model
is that invariant measurement is achieved when adequate fit to the model is observed
(Wesolowski et al., 2016b). In terms of assessments, invariant measurement implies that
participant outcomes are not influenced by the particular items used to measure them, and the
outcomes are not influenced by raters whose job it is to use individual items to measure
participant achievement (Wesolowski et al., 2016b). Rasch models use probabilistic distributions
of participant responses as a logistic function of person and item parameters in order to define a
latent trait (Wesolowski et al., 2016b). Whereas CTT uses raw scores directly in the analyses,
raw scores are converted to a log-odds scale using a logistic transformation when using Rasch

measurement theory in order to create a linear scale (Wesolowski et al., 2016b). The transformed
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data can then be used as a dependent variable with multiple independent variables (or facets) that
might be of interest (Wesolowski et al., 2016b). Examples of facets of interest might include
rater severity and rater leniency, individual item difficulty, individual task difficulty, and
performance achievement level (Wesolowski et al., 2016b). Each relevant item is placed into a
hierarchy of difficulty, and each participant’s individual item responses are mapped onto a single
logit (log-odds units) scale. The result of the mapping of facets onto a single continuous variable
scale makes possible the construction of a visual variable map to help illustrate the differences in
difficulty among facets (Wesolowski et al., 2016b).

The Partial Credit version of the Rasch model (Masters, 1982) allows an additional
interaction parameter for the analysis of individual rating scale categories within each separate
item in the measure. This provides the basis for challenging the assumption that all items on a
rating scale are spaced equally according to task difficulty (A. S. Edwards, 2017). This also
allows for improvement in optimization and precision of the item scales being analyzed because
it reviews the unique difficulties of each task encompassed in each item (A. S. Edwards, 2017).
The statistical output of the Rasch analysis also allows for the review of category distribution
within items and appropriate discrimination between performances (Linacre, 2002). The Rasch
family of models provides not only a meaningful method for the development of valid and
reliable measures, but provides a method for the consistent evaluation of rater quality within the

context of performance-based assessments (A. S. Edwards, 2017).
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CHAPTER 3
METHOD
Ensemble Fundamentals Survey
The Ensemble Fundamentals Survey (EFS) was developed based on the work of DCamp
(1980) and Love (1997). A list of ensemble-based fundamental exercises most commonly used
by high school band directors was defined by Love (1997). This list was used to define the
ensemble-based fundamental options in the EFS which high school band directors were asked to
choose from. The list of ensemble-based fundamental exercises is paired with options for
frequency of use throughout rehearsals to further define time and type of exposure. Taking into
account different scheduling, the participating high school band directors were given choices
based on the proportion of rehearsals (e.g., every rehearsal, more than half of all rehearsals, less
than half of all rehearsals, once per week or less, or never) in which they engage or do not
engage in specific ensemble-based fundamental activities. The frequency periods which high
school band directors were able to choose from were drawn from the work of Price (1983),
Younger (1998), Garofalo &Whaley (1979), Gillis (2008), Lane (2010), Manfredo (2006), Bauer
(1993), and Love (1997). The frequency periods were used to define frequency of exposure to
specific ensemble-based fundamental activities. The list of ensemble-based fundamental
activities was then paired with varying numbers of minutes (less than one minute, 1-3 minutes,
3-5 minutes, more than five minutes) during which the ensemble-based fundamentals are
practiced during a given rehearsal. The time breakdowns are derived from the work of Manfredo

(2006), Garofalo & Whaley (1979), and Love (1997). Determining the time each type of
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ensemble-based fundamental is used during each frequency period is an important factor in the
examination of the relationship of ensemble-based fundamentals to performance achievement
outcomes.

The participating high school band directors were then asked to select the range of total
time spent on ensemble-based fundamentals during a typical rehearsal. The times which
participants were able to choose from were drawn from the work of Love (1997), Manfredo
(2006), and Bauer (1993). Based on answers to the frequency of exposure and time spent on each
individual ensemble-based fundamental exercise and on ensemble-based fundamentals as a
whole, the relationship between ensemble-based fundamentals and performance achievement
outcomes will be more clear. The EFS was sent only to high school band directors (N=34) via
Google Forms using convenience sampling. Requests for participation were sent via email,
Facebook, Twitter, and through word of mouth, and the first 34 respondents were selected for
participation. High school band directors were ideal participants because they are more likely to
engage their bands in official contests/assessments (Austin, 1990; Banister, 1992; Saidon &
Shah, 2013; Sheldon, 1994). Contests/assessment results are also more likely to be a contributing
factor in the assessment of teaching quality for high school band directors (Austin, 1990; Saidon
& Shah, 2013). Further, high school band contests/assessments often provide high quality
recordings of performances. Each high school band director completing the EFS was asked to
send a recording of a representative performance from a contest/assessment. These recordings
played an important role in linking the relationship between the ensemble-based fundamentals
practiced by each band to their ensemble performance achievement. The responses of each high
school band director were paired with performance achievement ratings drawn from the Band

Rating Rubric in order to explore the relationship between exposure to ensemble-based



27

fundamentals and ensemble performance achievement. The Ensemble Fundamentals Survery can
be found in Appendix J.
Band Rating Rubric

Each participating high school band director was asked to submit a representative
recording of their ensemble following their completion of the Ensemble Fundamental Survey.
This process allowed the recordings, once rated, to be linked back to what was actually
happening in the classroom. This link allowed the relationship between exposure to ensemble-
based fundamentals and ensemble performance achievement to be explored more thoroughly.

In order to rate recordings that were submitted, a rating tool was needed. The Band
Rating Rubric, developed by Edwards (2017) was used. This scale was used because it displays
overall good psychometric qualities. In this scale, the reliability of the measures was addressed
by the information functions of the parameters used to estimate the value of the latent trait, as
evidenced by high reliability of separation for persons and items. (Edwards, 2017). Precision
evidence was strong, in that only small standard errors were associated with each person and
item (Edwards, 2017). When combined, the reliability and precision evidence indicate that the
measure strongly separates performances based on an ordered hierarchy along the latent
continuum using an equal-interval, logit gradation (i.e., linear measure; Edwards, 2017;
Wesolowski et al., 2017). This ordering is an important component of predictive validity as the
ordering of items according to difficulty can now be predicted prior to data collection with
sample independence (Edwards, 2017). Reliability, precision evidence, and predictive validity is
common when using this type of Rasch model process (Wesolowski et al., 2017). The Band
Rating Rubric was used by a cohort of content area experts (N=36) to rate each recording

submitted by participating high school band directors. Each content area expert was highly
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qualified through years of experience (minimum of 8), previous adjudication experience, and
prior adjudication training. Content area experts were each responsible for rating four recordings
using the Band Rating Rubric. Recordings were interlocked (i.e., rater 1 will rate recordings 1-4,
rater 2 will rate recordings 3-6, rater 3 will rate recordings 5-8, etc, with the final rater looping
back to rate recordings 34, 35, 1, and 2) so that each recording was rated by at least two raters.
Once each recording was rated, the ratings were converted to linear measure using the Many-
Facet Rasch Partial Credit Model. The Band Rating Rubric can be found in Appendix K.
Data Analysis

The use of the Many-Facet Rasch (MFR) model was decided upon because, when
compared to Classical Test Theory, it offers a theory that is more grounded (Wesolowski et al.,
2016b). Rasch measurement theory is also preferred in scale development and in the
measurement of latent traits in the behavioral, social, and health sciences, making it an ideal
choice (Engelhard, 2013). Analysis of the rating data was performed by the computer program
FACETS (Linacre, 2014). The primary benefit of using the Rasch model is that invariant
measurement is achieved when adequate fit to the model is observed. In terms of assessments,
invariant measurement means that particular items do not influence the measurement of
participants who happen to take them, and that raters do not have an influence on the items when
they are using them to measure (Wesolowski et al., 2016b). The property of invariant
measurement that makes the Rasch model so valuable must be evaluated in empirical data.
Invariant measurement requires a hypothesis that must be confirmed or disconfirmed by
evidence in a data set (Engelhard, 1994). A set of five requirements that can be used to determine
the degree to which invariant measurement is obtained for persons and items was developed by

Engelhard and Perkins (2011). These requirements are (a) item-invariant measurement of
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persons (i.e., the participants being measured must be independent of the items used for the
measurement); (b) non-crossing person response functions (i.e., a participant who is more able
must have a better chance of success than a participant who is less able); (c) person-invariant
calibration of test times (i.e., item calibration must be independent of participants used for
calibration); (d) non-crossing item response functions (all participants must have a better chance
of success on an easy item than a difficult item); and (e) variable map (i.e., participants and items
must be located simultaneously on a single underlying latent variable). Taking these five
requirements into account shows that the benefit of Rasch approaches to measurement is the
strong requirement that items being used can measure a single latent trait, the independence of
items, and sample-independent estimations of person and item parameters (i.e., invariant
measurement) (Wesolowski et al., 2016b).

Because raters were used in the assessment process, the Many-Facet Rasch (MFR) model
can be used to define person ability, item difficulty, and rater severity simultaneously (Linacre,
1989/1994). For polytomous items, such as the rating scale used in this study, rating scale
formulation of the model specifies consistent distances between rating scale categories across
items (Wright & Masters, 1982). Once collected, data can be placed along a linear scale,
correlations and regressions can be run using true scores in order to examine the relationship
between exposure to ensemble-based fundamentals and ensemble performance achievement.

Once gathered and converted to linear measure using Rasch, data taken from the
Ensemble Fundamentals Survey and the Band Rating Rubric was analyzed in order to answer the
following research questions: (a) Is there an overall relationship between exposure to (e.g., time
and type) ensemble-based fundamentals and ensemble performance achievement?; (b) What is

the relationship between exposure to (e.g., time and type) varying types of ensemble-based
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fundamentals and ensemble performance achievement?; and (¢c) How well can performance
achievement be predicted based upon exposure to (e.g., time and type) ensemble-based
fundamentals.

To answer the first question, responses from the EFS detailing whether or not a high
school band director engages their ensemble in ensemble-based fundamentals were correlated
with that band’s overall performance achievement score. Spearman’s rho was used because it is
more accurate when including categorical variables such as those taken from the EFS. This
statistic helped to determine the direction and magnitude of a potential relationship between the
practice of ensemble-based fundamentals in general and ensemble performance achievement.
This relationship is important to explore as it helps determine if the practice or omission of
ensemble-based fundamentals has a positive or negative relationship with performance
achievement. For those high school band directors indicating that they do engage in ensemble-
based fundamentals, the relationship between frequency (e.g., how often ensemble-based
fundamentals are practiced) and performance achievement can also be explored, as can the
relationship between time spent (e.g., how many minutes ensemble-based fundamentals are
practiced during rehearsals in which they are used) and performance achievement. The direction
and magnitude of these correlations can help explore, in an overarching way, whether or not
practicing ensemble-based fundamentals in general tends to impact performance achievement in
a positive or negative way.

The second research question was answered by exploring each individual ensemble-based
fundamental, its frequency of use, and its time of exposure when used. Each fundamental that is
used by a high school band director was correlated, again using Spearmans’ rho, with that band’s

performance achievement score. Exploring these relationships helped to discover if there are
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certain types of fundamental exercises that have a more significant positive or negative
relationship with performance achievement. The direction and magnitude of any relationship
may help discover if specific types of ensemble-based fundamental exercises are more valuable
to engage in because they have a more positive relationship with ensemble performance
achievement.

Answering the first two research questions helps to answer the third. Using statistically
significant results from the first two results, an optimal scaling regression was used to determine
if there was a predictive relationship between exposure to (e.g. time and type) applied ensemble
fundamentals and ensemble performance achievement. For this test, each statistically significant
applied ensemble fundamental type was treated as a separate independent variable, and
performance achievement scores were the dependent variable. The optimal scaling regression
was used because, as part of its process, it transforms categorical variables (e.g., responses to
EFS) to linear data, and is thus more accurate than multiple regression for the purposes of this

study.
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CHAPTER 4
RESULTS

The purpose of this study was to explore the relationship between applied classroom
ensemble fundamentals and ensemble performance achievement of high school bands. This study
was guided by the following research questions: (a) is there an overall relationship between
exposure to (e.g., time and type) ensemble-based fundamentals and ensemble performance
achievement?; (b) what is the relationship between exposure to (e.g., time and type) varying
types of ensemble-based fundamentals and ensemble performance achievement?; and (c¢) how
well can performance achievement be predicted based upon exposure to (e.g., time and type)
ensemble-based fundamentals. Data was drawn from two tools: the Ensemble Fundamentals
Survey (EFS) found in Appendix J, and the Band Rating Rubric found in Appendix K.
Descriptive Statistics

To answer the research questions, responses from participating band directors (N = 34) to
question on the Ensemble Fundamentals Survey (EFS) were compiled and coded. Participating
band directors responded to questions about the frequency (i.e., how many times per week) with
which they practiced twelve types of ensemble-based fundamentals and how much time they
spent practicing them when they were practiced. Recordings of each participating band director’s
band were rated by subject matter experts (N = 36) using the Band Rating Rubric. These ratings
were analyzed using the Multi-Facet Rasch Model in order to transform categorical variables
into a linear ensemble performance achievement measure. To answer the research questions,

band director responses to the EFS were correlated with ensemble performance achievement to
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determine if relationships existed. Statistically significant results were used in an optimal scaling
regression to determine if a predictive relationship existed between any type of exposure to (e.g.,
time and type) ensemble-based fundamentals and ensemble performance achievement. To
answer the first research question, frequency (e.g., number of times per week) of exposure and
time spent when exposed were considered separately. Box plots showing mean and quartile
information for each of the twenty-four independent variables correlated with performance
achievement can be found in Appendix O. To answer the second research question, frequency
(e.g., number of times per week) of exposure and time spent when exposed were considered
together. Box plots showing mean and quartile information for each of the twelve independent
variables correlated with performance achievement can be found in Appendix P. To answer the
third research question, statistically significant results from the first two research questions were
used as independent variables in an optimal scaling regression with performance achievement
used as the dependent variable. Box plots for the optimal scaling regressions showing mean and
quartile information for each of the five independent variables can be found in Appendix Q.
Rasch Analysis Results

Multi-Facet Rasch (MFR) analysis using FACETS (Linacre, 2014) was used to transform
observed categorical scores into a linear performance achievement score for each band.
Categorical scores were taken from the responses of blind raters using the Band Rating Rubric.
Table 4.1 presents summary statistics for the MFR output. Table 4.2 represents the calibration of
rated recordings as determined by MFR analysis. Calibration of raters can be found in Appendix
M. Calibration of Items can be found in Appendix N. Figure 4.1 is a variable map that

graphically displays the latent variable investigated in this study.



Table 4.1

Summary Statistics for MRF Model

34

Facets
Raters Recordings Items
Measure (Logits)
Mean 0.00 -1.04 0.00
SD 1.40 1.58 0.76
N 36 34 23
Infit MSE
Mean 1.00 1.00 0.99
SD 0.27 0.23 0.14
Std. Infit
Mean -0.20 -0.10 -0.10
SD 1.8 1.5 1.2
Outfit MSE
Mean 1.06 1.06 1.06
SD 0.51 .046 0.37
Std. Outfit
Mean -0.20 -0.10 0.20
SD 1.7 1.4 1.6
Separation Statistics
Reliability of Separation 0.97 0.98 0.95
Chi-Square 1205.8* 1846.7* 402.4*
Degrees of Freedom 35 33 22
*p<0.01
Table 4.2
Calibration of Rated Recordings
Recording Observed Measure SE Infit Std. Outfit Std.
Number  Average MSE Infit MSE Outfit
15 1.50 342 0.22 0.83 -1.10 0.82 -0.90
13 1.8 2.15 0.20 1.19 1.30 1.19 1.20
21 1.4 2.04 0.22 0.99 0.00 0.87 -0.70
20 2.20 0.69 0.21 0.72 -2.10 0.69 -1.90
22 1.80 0.62 0.20 0.95 -0.30 0.92 -0.50
34 1.70 0.60 0.17 0.90 -0.90 0.90 -0.70
29 2.00 0.59 0.23 0.66 -2.30 0.71 -1.80
16 2.50 -0.28 0.22 0.99 0.00 1.07 0.40
27 2.00 -0.31 0.20 1.35 2.10 1.27 1.60
30 2.00 -0.42 0.18 0.79 -1.80 0.77 -1.90
32 2.20 -0.50 0.18 0.88 -0.90 0.89 -0.80
23 2.00 -0.59 0.20 0.74 -1.80 0.71 -1.90
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Recording Observed Measure SE Infit Std. Outfit Std.
Number Average MSE Infit MSE Outfit
4 2.10 -0.63 0.20 0.89 -0.80 0.86 -1.00

26 2.10 -0.69 0.20 0.83 -1.10 0.79 -1.40

18 2.70 -1.03 0.26 1.18 1.00 1.12 0.40

6 2/10 -1.05 0.21 1.02 0.10 1.01 0.10

2 2.20 -1.18 0.20 0.73 -2.00 0.68 -2.30

17 2.60 -1.27 0.20 1.11 0.90 0.85 -0.40

25 2.30 -1.55 0.20 1.12 0.90 1.09 0.60

5 2.30 -1.65 0.21 1.17 1.00 1.15 0.80

24 24 -1.77 0.20 1.37 2.40 1.38 2.40

8 2.20 -1.77 0.20 1.17 1.10 1.19 1.20

9 2.30 -1.90 0.20 0.93 -0.40 0.94 -0.30

11 2.60 -1.97  -0.23 1.20 1.30 1.15 0.60

31 2.50 -2.00 0.22 0.62 -2.90 0.59 -2.20

14 2.90 -2.23 0.29 1.68 3.10 1.96 1.90

33 2.50 -2.44 0.17 1.07 0.60 1.03 0.20

19 2.80 -2.48 0.29 0.72 -1.60 3.14 2.10

3 2.50 -2.49 0.23 0.64 -2.50 0.53 -2.20

12 2.70 -2.60 0.25 1.06 0.40 0.76 -0.60

28 2.70 -2.75 0.22 1.30 2.10 1.43 2.00

1 2.50 -2.98 0.19 1.16 1.20 1.52 2.60

7 2.60 -3.36 0.22 1.05 0.40 1.06 0.30

10 2.70 -3.43 0.23 0.93 -0.40 0.97 0.00
Mean 2.30 0.00 0.22 1.00 -0.20 1.06 -0.20
SD 0.30 1.40 0.03 0.27 1.80 -51 1.70

Note. The items are presented in Measure order, from high (highest achievement) to low (lowest

achievement).
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Research Question 1

The first research question was: is there an overall relationship between exposure to (e.g.,
time and type) ensemble-based fundamentals and ensemble performance achievement? To
answer this question, coded EFS data for each band was correlated with the bands’ performance
achievement score using Spearman’s rho to help account for the use of categorical variables.
Each participating band director (N = 34) responded to the frequency (i.e., how many times per
week) with which they practice each of 12 ensemble-based fundamentals, as well as the time
(i.e., how many minutes) spent on each fundamental when it was practiced. For this question,
frequency (i.e., how many times per week) of exposure and time spent (i.e., number of minutes
when exposed) were considered separately in order to determine if there was an overall
relationship based on any exposure type. Table 4.3 shows that there was a statistically significant
relationship between the frequency of practice of balance and blend exercises and ensemble
performance achievement (p < .01), the time spent on scales and arpeggios and ensemble
performance achievement (p < .05), and the time spent on tuning exercises and ensemble
performance achievement (p < .05). The information in table 4.3 applies directly to the first
research question.

In this case, the direction of the each statistically significant correlation was negative,
meaning that an inverse relationship existed between each applied ensemble fundamental listed
and performance achievement score. This assumes that the ensemble performance achievement
score will decrease with a corresponding increase in frequency of exposure to balance and blend
exercises, and/or an increase in time spent practicing scales and arpeggios, and/or an increase in
time spent practicing tuning exercises. These results were contrary to what was expected, and

possible reasons for that contradiction are discussed in Chapter 5.
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Table 4.3
Spearman’s Rho Correlation Between Ensemble Fundamental Type and Performance

Achievement Score

Performance

Ensemble Fundamental Type Achievement
Score

Freq — Long tones -0.01
Freq — Lip Slurs 0.07
Freq — Scales/Arpeggios 0.08
Freq — Tuning -0.28
Freq — Chorales 0.20
Freq — Sight-Reading 0.02
Freq — Rhythm Drills 0.07
Freq — Articulation 0.23
Freq — Breathing 0.10
Freq — Dynamics 0.19
Freq — Balance/Blend *%.0.56
Freq — Singing -0.04
Time — Long Tones <-0.01
Time — Lip Slurs -0.04
Time — Scales/Arpeggios *-0.36
Time — Tuning *-0.42
Time — Chorales 0.08
Time — Sight-Reading -0.02
Time — Rhythm Drills -0.12
Time — Articulation -0.09
Time — Breathing -0.13
Time — Dynamics -0.02
Time — Balance/Blend -0.18
Time — Singing -0.26

Note. Frequency refers to how often fundamental was used. Time refers to how long fundamental
was practiced when it was used. Shaded rows show statistically significant results.
**p<0.01,* p<0.05
Research Question 2
The second research question was: what is the relationship between exposure to (e.g.,

time and type) varying types of ensemble-based fundamentals and ensemble performance

achievement? To answer this question, coded EFS data was again correlated with each bands’
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performance achievement score using Spearman’s rho. Each participating band director (N = 34)
responded to the frequency (i.e., how many times per week) with which they practice each of 12
ensemble-based fundamentals, as well as the time (i.e., how many minutes) spent on each
fundamental when it was practiced. For this question, data was coded to be inclusive of
frequency (i.e., how many times per week) of exposure and time spent (i.e., number of minutes
when exposed). Table 4.4 shows that there was a statistically significant relationship between
tuning exercises and performance achievement (p < .01), and balance and blend exercises and
performance achievement (p < .01). The information in Table 4.4 applies directly to the second
research question.

Table 4.4

Spearman’s Rho Correlation Between Ensemble Fundamental Type and Performance

Achievement Score

Performance

Ensemble Fundamental Type Achievement
Score

Long Tones 0.01
Lip Slurs 0.07
Scales/Arpeggios 0.07
Tuning Exercises *%-0.46
Chorales 0.24
Sight-Reading 0.01
Rhythm Drills 0.06
Articulation 0.16
Breathing Exercises <0.01
Dynamics 0.16
Balance/Blend *%-0.46
Singing -0.08

Note. Ensemble Fundamental Type coded to be inclusive of frequency and time spent. Shaded
rows show statistically significant results.
** p<0.01

In this case, the direction of each statistically significant correlation was negative,

meaning that an inverse relationship existed between the time and type of exposure to each
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applied ensemble fundamental listed and performance achievement score. This assumes that
performance achievement score will decrease with a corresponding increase in exposure to
tuning exercises and/or balance and blend exercises. These results were also contrary to what
was expected. Possible reasons for the contradictions are discussed in Chapter 5.
Research Question 3

The third research question was: how well can performance achievement be predicted
based upon exposure to (e.g., time and type) ensemble-based fundamentals? Each participating
band director (N = 34) responded to the frequency (i.e., how many times per week) with which
they practice each of 12 ensemble-based fundamentals, as well as the time (i.e., how many
minutes) spent on each fundamental when it was practiced. To answer this question, statistically
significant relationships from the first two research questions were run through an optimal
scaling regression to determine predictive validity. Optimal scaling regression was chosen
because as part of its process it transforms categorical variables (such as those taken from the
EFS) into linear measure. For this question, frequency (i.e., how many times per week) of
exposure and time spend (i.e., number of minutes when exposed) were considered both together
and separately to help determine if any type of exposure to ensemble-based fundamentals had a
predictive relationship with performance achievement. Frequency of exposure to balance and
blend, time spent with scales and arpeggios, and time spent with tuning exercises, overall
exposure to tuning exercises, and overall exposure to balance and blend were treated as
independent variables and performance achievement scores were treated as the dependent
variable. Table 4.5 shows the standardized coefficients for statistically significant relationships

when time and type were considered separately.
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Table 4.5

Summary of Optimal Scaling Regression Analysis for Variables Predicting Performance

Achievement
Performance Achievement Score

Variable B SE B df F p
Freq — -0.51 0.18 2 7.33 <0.01%*
Balance/Blend
Time — -0.18 0.25 1 0.55 0.47
Scales/Arpeggios
Time — Tuning -0.20 0.37 1 0.27 0.61
Exercises

Note. Frequency refers to how often fundamental was used. Time refers to how long fundamental

was practiced when it was used. Shaded row shows statistically significant result.
*
p <0.01

When considered separately for time and type of exposure, frequency of exposure to
balance and blend exercises had a highly significant (p <.01) negative (B = -.509) predictive
relationship with performance achievement. This means that as frequency of exposure to balance
and blend exercises increases, performance achievement will correspondingly decrease. This was
contrary to what was expected, and that contradiction will be discussed in Chapter 5.

Table 4.6 shows the summary of the optimal scaling regression analysis when data was
coded to be inclusive of frequency and time spent. When considering frequency and time of
exposure together, overall exposure (i.e., frequency (i.e., how many times per week) of exposure
and time spent (i.e., number of minutes when exposed)) to balance and blend exercises had a
highly significant (p <.01) negative (B = -.974) predictive relationship with performance
achievement. This means that overall exposure to balance and blend exercises could predict a
corresponding reduction in performance achievement score according to this model. This was
contrary to what was expected, and possible reasons for that contradiction are discussed in

Chapter 5.
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Table 4.6

Summary of Optimal Scaling Regression Analysis for Variables Predicting Performance

Achievement
Performance Achievement Score
Variable B SE B df F p
Tuning Exercises 0.55 0.45 2 1.50 0.24
Balance/Blend -0.97 0.32 4 9.15 <0.01*

Note. Variables coded to be inclusive of frequency and time spent. Shaded row shows
statistically significant result.
*p <0.01

Overall, the results of the optimal scaling regression both showed a highly significant (p
<.01) negative predictive relationship between exposure to balance and blend exercises and

ensemble performance achievement. Therefore, according to the results of this study, exposure to

balance and blend exercises can help predict performance achievement scores.
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CHAPTER 5

DISCUSSION
Introduction

The purpose of this study was to explore the relationship between applied classroom

ensemble fundamentals and ensemble performance achievement of high school bands. Data was
collected via the Ensemble Fundamentals Survey (EFS), a tool with which high school band
directors were able to describe exactly what types of ensemble-based fundamental exercises they
use, how often they use them, and for how long when they are used. Participating band directors
also sent recordings from official contests/assessments which were then blindly rated by content
area experts using the Band Rating Rubric (BRR). Observed scores from the BRR were
transformed to linear measure through application of the Multi-Facet Rasch Model (Rasch,
1960/1980) in order to determine linear performance achievement scores. Spearman’s rho
correlations were run to determine significance of relationships, and optimal scaling regression
was used to determine if any significant relationships were predictive. The results showed that
there was an overarching relationship between applied ensemble-based fundamentals and
performance achievement, that significant relationships were negative in direction, and that at
least one ensemble-based fundamental (balance and blend exercises) had a predictive
relationship with ensemble performance achievement. First, this study discussed existing
literature pertaining to applied ensemble-based fundamentals, how they are (or are not) used in
the band classroom, and arguments for and against their use. Also discussed was extant literature

about various types of competitive and non-competitive band contests, as well as literature
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pertaining to expert raters who adjudicate such contests and who were used as blind raters for the
purposes of this study. Next, an overview of the methodology was provided which included
information regarding subjects, the tools used for data collection, the process of data collection,
the coding of data, and data transformation using MFR. Results of the data analysis were
provided in Chapter 4. This chapter will summarize the study and present findings to the three
research questions, identify possible limitations of the study, and discuss suggestions for future
research in the area of the relationship of applied ensemble-based fundamentals and ensemble
performance achievement.
Research Questions

Research Question 1. Is there an overall relationship between exposure to (e.g., time and
type) ensemble-based fundamentals and ensemble performance achievement? A Spearman’s rho
correlation between all different types of ensemble-based fundamentals and their frequency and
time of exposure determined that there is an overall relationship between exposure to (e.g., time
and type) ensemble-based fundamentals and ensemble performance achievement. It was
expected that there would be several ensemble-based fundamental exercise types that would
correlate highly in a positive direction with ensemble performance achievement. The results
unexpectedly showed that only three types of ensemble-based fundamentals (frequency of
exposure to balance and blend exercises, time spent with scales and arpeggios, and time spent
with tuning exercises) had a relationship with performance achievement, and each of them was
negative in direction. This means that the model showed that as frequency or time of exposure to
those three ensemble fundamentals increased, ensemble performance achievement decreased.

The results were particularly surprising because much previous research and particularly

that of Love (1997) suggests that engaging in ensemble-based fundamentals was important for
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higher quality ensemble performance achievement. While all ensemble-based fundamentals
included in the EFS for this study were drawn from previous research, it is possible that some of
the outcomes that each individual ensemble-based fundamental provided in the tool could be
nested within other ensemble-based fundamentals included in the survey. This potential nesting
could cause some ensemble-based fundamentals to be represented inaccurately in survey results
and therefore confound results of the Spearman’s rho correlation.

Research Question 2. What is the relationship between exposure to (e.g., time and type)
varying types of ensemble-based fundamentals and ensemble performance achievement? To
answer this question, responses from the EFS were coded to be inclusive of the frequency (e.g.,
how many times per week) with which a particular ensemble-based fundamental was practiced
and how much time was spent practicing it when it was practiced. A Spearman’s rho correlation
was run to determine what type of relationship, if any, existed between exposure to (e.g., time
and time) varying types of ensemble-based fundamentals and ensemble performance
achievement. It was expected that there would be a positive relationship between exposure to
ensemble-based fundamentals and ensemble performance achievement in such a way that more
exposure to certain types of ensemble-based fundamentals would correlate with higher quality
ensemble performance achievement. Surprisingly, the opposite result was found. Two ensemble-
based fundamentals had statistically significant relationships (balance and blend exercises and
tuning exercises) with ensemble performance achievement, but in both cases the direction of the
relationship was negative. The results indicated that more exposure to these two ensemble-based
fundamentals would correspond to a decrease in ensemble performance achievement.

Much like the results of research question 1, these results were surprising because

previous research suggested the opposite outcome was more likely. The potential nesting of
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ensemble-based fundamentals as mentioned in the discussion for research question 1 could help
to account for the unexpected result.

Research Question 3. How well can performance achievement be predicted based upon
exposure to (e.g., time and type) ensemble-based fundamentals? To answer this question, the five
total significant relationships derived from the first two research questions were used in an
optimal scaling regression which transformed the categorical variables drawn from the EFS into
independent linear measures that were run against the dependent variable of performance
achievement. The results showed that balance and blend exercises had a highly significant
predictive relationship with ensemble performance achievement. It was expected that this
relationship would be positive, but in fact it was negative, and with high magnitude. This means
that exposure to balance and blend exercises was able to predict performance achievement. As
that exposure increases, ensemble performance achievement should decrease.

The result here was again surprising because previous research indicated that exposure to
ensemble-based fundamentals had a positive relationship with ensemble performance
achievement. The idea of nesting variables was particularly important here, because the concept
of balance and blend could be defined in multiple ways and practiced in multiple ways. For
example, an ensemble could practice balance and blend while doing chorale exercises, tuning
exercises, or nearly any of the other ensemble-based fundamentals included in the EFS. The
result of the optimal scaling regression, then, might indicate a negative predictive relationship
between exposure to balance and blend exercises and ensemble-performance achievement
because those band directors that indicated that they spent more time specifically on balance and
blend as part of their fundamental exercise time in rehearsal achieved at lower levels than those

bands that nested balance and blend studies into other ensemble-based fundamental exercises.
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Implications of the Findings

This study showed that applied ensemble-based fundamentals have a relationship with
ensemble performance achievement, that the only statistically significant relationships were
negative in direction, and that at least one ensemble-based fundamental (balance and blend
exercises) has a negative predictive relationship with performance achievement. Based on these
results, it would be easy to assume that the value of practicing ensemble-based fundamentals on
a regular basis has been overstated when it comes to their relationship with performance
achievement. The results of the data in this study seem to back up that assumption. But to make
that assumption would carry with it another assumption that the specific way in which ensemble-
based fundamentals are practiced is the same in every rehearsal hall and with every band
director. However, the work of Love (1997), Garofalo & Whaley (1979), Manfredo (2006), Lane
(2010) and others indicate that there exists a diversity in the implementation, structure, pacing,
and motivation behind the use of ensemble-based fundamentals in the high school band
classroom. It is unlikely, then, that the argument that all ensemble-based fundamentals are
practiced the same way can be made and backed up with fact. Additionally, as the variable map
shows, many of the latent item traits are found above the current level of individual ensembles
performance achievement, thereby contributing to the surprising results.

The results of this study more likely imply that it does not matter which ensemble-based
fundamentals are practiced, how often they are practiced, and for how long they are practiced in
those instances. What does matter is how the ensemble-based fundamentals that are used are
practiced. Nesting multiple fundamental concepts into a single exercise (e.g., using a chorale
exercise to practice balance and blend, intonation, and articulation or using scales and arpeggio

exercises to also practice articulation, rhythm, and breathing) not only gives a band director the
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ability to work on more individual ensemble-based fundamentals in a shorter amount of time, it
helps them to promote a consistently high level of expectation and demands which can lead to
higher quality ensemble performance achievement (Yarbrough & Price, 1989). Therefore, more
emphasis should be placed on how ensemble-based fundamentals are practiced efficiently and
effectively. The results of this study, and particularly the negative predictive relationship
between balance and blend exercises and performance achievement, seem to back up that
practicing ensemble-based fundamentals without embedded-musicianship by way of nested
fundamental concepts simply takes time out of rehearsal and results in lower quality ensemble-
performance achievement.
Limitations

While the results of this study were statistically strong, they were unexpected. That could
be due to several limitations of the study. The first limitation was within the design of the EFS
itself. The EFS was designed to be short and concise, so that busy band directors would be
willing to take the time to participate in the study. Although previous research literature was used
to develop the list of ensemble-based fundamentals, frequency periods, and time exposure
breakdowns included in the EFS, the list was neither exhaustive nor did it take into account
potential nesting of ensemble-based fundamentals. The EFS also did not try to determine how
ensemble-based fundamentals were taught and practiced, largely because that would have made
the survey much longer and likely reduced subscription. Lastly, the EFS did not ask at what point
in the pacing of a normal rehearsal band directors engaged their bands in ensemble-based
fundamentals. As the variable map (Figure 4.1, page 36) shows, many of the latent item traits are
found above the current level of individual ensembles performance achievement. Therefore,

band directors practicing those items could actually be hurting their overall ensemble
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performance achievement by spending time on tasks that are too far above the level of the
ensemble. The sample size of participating band directors (N = 34) was on the small side, and
although the thirty-four blindly rated recordings were enough to run a reliable and valid MFR
analysis, more participation on the part of band directors may have helped identify more (and
potentially more positive) trends in the use of ensemble-based fundamentals in the high school
band classroom. Finally, the study was narrowed to only high school bands and band directors,
and could have been expanded to include more age and ability groups.
Suggestions for Future Research

This study is the first or one of the first to directly tie what high school band directors say
they do in the classroom to a linear performance achievement score based on that specific bands’
performance. First, a study such as this could be expanded to include more age and ability levels
in order to dig into potential trends regarding what happens in the band classroom and the same
band’s performance achievement scores. It would be wise to continue with studies that seek to tie
what happens in the classroom regarding ensemble-based fundamentals to linear performance
achievement outcomes. In order to more thoroughly explore what happens in the classroom, a
new survey should be designed to help account for more variance in how ensemble-based
fundamentals are used in the classroom, as well as to account for what other activities take place
during a routine day in a given band classroom. It could be discovered that the activities outside
of the time allotted for ensemble-based fundamental practice have a more significant positive
relationship with performance achievement. To more reliably investigate the relationship
between ensemble-based fundamentals and performance achievement, future research should dig
more deeply into exactly how high school band directors teach, practice, and use ensemble-based

fundamentals. The most efficient way to achieve this would be to obtain and code videos from a
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large sample of band rehearsals which feature a wide variety of time spent on ensemble-based
fundamentals and on types of ensemble-based fundamentals practiced. The researcher could then
codify exactly how ensemble-based fundamentals are being taught and practiced, and compare
that knowledge to ensemble performance achievement scores. A deeper understanding of how
ensemble-based fundamentals are used would likely draw stronger (and potentially more
positive) relationships with performance achievement. An effort should also be made to drill
down into the nesting of ensemble-based fundamentals into one another in order to discover
which individual fundamental exercises are most often nested in others and to determine if there
are trends in this area. This could be done through a more specific survey tool or through the
collection and coding of rehearsal videos. Understanding how individual ensemble-based
fundamentals are nested into one another could further clarify their relationship with
performance achievement. Further, an examination of the specific exercises used to teach and
practice ensemble-based fundamentals, rather than a broad ensemble-based fundamental
category, might also uncover a relationship with ensemble performance achievement. Most
importantly, all data analyzed should be linear or transformed in to linear measure using the
Many-Facet Rasch Measurement Model in order to produce reliable and valid results. There is
still much work to be done in this area; however, this study could be an important first step to
directly tying what happens in the classroom to performance achievement outcomes and
eventually to contest results. In this way, the study of the use of ensemble-based fundamentals
and their relationship with ensemble performance achievement can have a positive and lasting

impact on band pedagogy and curriculum development
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Conclusion

There have been previous studies conducted that research what types of ensemble-based
fundamentals are used in the high school band classroom (Bauer, 1993; Blocher et al., 1997,
Love, 1997). There have also been previous studies conducted that seek to correlate band
classroom teaching with ensemble performance achievement through contest or assessment
scores (Banister, 1992; Price & Chang, 2005b; Saidon & Shah, 2013). However, this was the
first or one of the first studies to attempt to directly tie the ensemble-based fundamental exercises
that high school band directors report using to a linear ensemble performance achievement score.
In order to determine a linear performance achievement scores, performances from the bands of
participating band directors were blindly rated by expert raters using the Band Rating Rubric
(BRR). Raw data from the BRR was transformed into a linear measure using the Multi-Facet
Rasch (MFR) measurement model (Rasch, 1960/1980). This study sought to explore the
relationship between the use of applied ensemble-based fundamentals and performance
achievement.

The strength and validity of the use of the MFR model to transform categorical data into
linear measure should encourage educational researchers to consider using Rasch to help make
categorical data more meaningful. Currently, categorical data is often treated as linear measure
which leads to less than reliable results. The results of this MFR analysis of responses from blind
raters to recordings using the BRR provided a true linear ensemble performance achievement
measure. This linear measure allowed for direct correlation with responses to the Ensemble
Fundamentals Survey without the fear of rater bias or “ratings creep”. Statistically significant
results could then be reliably put through optimal scaling regression to determine predictive

relationships. The results of these statistical analyses showed negative correlations between
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certain ensemble-based fundamentals and ensemble performance achievement. Further, the
specific ensemble-based fundamental “balance and blend exercises” had a negative predictive
relationship with ensemble performance achievement, meaning that more exposure to balance
and blend exercises would predict lower performance achievement outcomes. The use of MFR
and optimal scaling regression helped to increase reliability by transforming categorical data into
more meaningful linear measures, increasing confidence in the results of the study.

While the results of the study were surprising, they may point to the fact that how
applied-ensemble based fundamentals are taught and practiced is more important than the
specific exercises that are used in practice. Individual band directors may have unique ways of
nesting ensemble-based fundamentals within one another, and the process of nesting likely
confounded the results of this study as the survey tool did not account for it. This nesting likely
allows the band directors to more efficiently cover a wider range of ensemble-based
fundamentals without using an out-of-proportion amount of rehearsal time to do so. In this
situation, band directors would be able to efficiently practice a variety of ensemble-based
fundamentals in a short amount of time and still be able to spend a significant portion of
rehearsal time rehearsing literature being studied for performance. In a way, this is the best of
both the views of the proponents and detractors of the consistent use of ensemble-based
fundamentals in the band classroom. Nesting not only accounts for the desire to practice
ensemble-based fundamentals every day, but leaves enough rehearsal time to thoroughly include
literature rehearsal on a daily basis. Learning more about the nesting process and its potential
impact on performance achievement is a fertile ground for future research in this area.

For too long, high school band directors have engaged in the practice of ensemble-based

fundamental exercises without truly knowing their relationship with ensemble performance
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achievement. This lack of knowledge can manifest itself in band directors using ensemble-based
fundamentals simply because they were told to, had done so when they were in high school or
college, or even because a successful peer teacher used them. This is often done with no
evidence that the ensemble-based fundamentals being used are actually helping the band gain
higher quality performance achievement. As the results of this study show, spending more time
on ensemble-based fundamentals does not necessarily mean that performance achievement will
improve, and therefore high school band directors might be engaging in a counterproductive
practice when they spend more time on ensemble-based fundamentals without paying close
attention to how they practice them. For equally as long as band directors have practiced
ensemble-based fundamentals for the sake of practicing them, they have based the effectiveness
of the use of those ensemble-based fundamentals on performance achievement scores that were
categorical rather than linear, and therefore did not tell the whole story of the value of the
relationship between ensemble-based fundamentals and ensemble performance achievement.
While categorical scoring remains the norm in the band world, it would be worth exploring
whether or not a system could be developed that both provided a linear score (or ranked bands
along a linear scale) and gave band directors information that could be used to positively impact
curriculum.

This study used a sound and objective design coupled with the use of specific linear
statistics in order to attempt to identify specific types of ensemble-based fundamentals that have
a positive predictive relationship with performance achievement. That outcome did not
materialize. Instead, the unexpected results did identify a negative predictive relationship
between exposure to balance and blend exercises and ensemble performance achievement. The

unexpected results also helped to identify several specific areas in which future research can
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build in order to better understand the relationship between applied ensemble-based
fundamentals and ensemble performance achievement. Further objective research using linear
measures rather than categorical data is needed. However, it may be that it is not which specific
ensemble-based fundamentals are practiced, but how they are nested, practiced, and sequenced
that is the true predictive link between ensemble-based fundamentals and ensemble performance

achievement.
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APPENDICES
APPENDIX A

Adjudication form from Southern California

Southern California School Band & Orchestra Association
Band and Orchestra Festival Adjudication Form

School: Location (City):
Ensemble Name:
Director's Name: SCSBOA Number:

Number of Years Teaching Experience Number of Years at this School

Ensemble Classification: CIRCLE ONE: Playing for Rating Constructive Criticism Only

Selections in Performance Order

l Is this selection from either the SCSBOA or Texas music list? Y or N If yes, which:  SCSBOA / Texas

If yes, please indicate the GRADE level of the piece: 0.5, 1, 2, 3, 4/5

Title:

Composer:

. Is this selection from either the SCSBOA or Texas music list? Y or N If yes, which:  SCSBOA / Texas

If yes, please indicate the GRADE level of the piece: 0.5, 1, 2, 3, 4/5

Title:

Composer:

Is this selection from either the SCSBOA or Texas music list? Y or N If yes, which:  SCSBOA / Texas

If yes, please indicate the GRADE level of the piece: 0.5, 1, 2, 3, 4/5

Title:

Composer:

Note: Perform a third selection ONLY if neither selection 1 nor selection 2 is a Grade 4 or 5 selection.
This selection may NOT be a Grade 4/5 selection.

DIRECTIONS FOR DETERMINING GRADE CLASSIFICATION
Select the correct factor number in each area and add the numbers to obtain your proper grade classification.
See Classification Points Box for computing.

EXPERIENCE AND BACKGROUND C. MEMBERSHIP FACTOR
Select the correct factor numbers from the scales below Lower grade level (cadet or training) 0
A. FESTIVAL EXPERIENCE FACTOR General (all students in the program) 1
No festival experience, unit or feeder 1 Upper grade level (all students in grade) 2
Festival experience, either unit or feeder 2 Select (e.g.: by audition) 4
Festival i , both unit and feed 3
estival experience, both unit and feeder D. PRIVATE LESSONS
B. INSTRUMENTATION None to high percentage 0-1-2-3 e
Incomplete to complete 1-2-3-4-5 TOTAL
CLASSIFICATION SUMMARY (circle one)

Elem./Int./M.S./JHS High School

Grade 0.5 1-5 Grade 2 1-5

Grade 1 5-11 Grade 3 5-11

Grade 2 1115 Grade 4/5 11-15

Grade 0.5 is intended for Elementary Ensembles and FIRST year Intermediate School, Middle School and Junior High School Ensembles regardless of
factor total. Grades 1 and 2 are intended for Intermediate School, Middle School and Junior High School Ensembles. Selections from Grade 3 or 4 may
be performed by Class 0.5-1-2 ensembles of exceptional ability.

Grades 2, 3 and 4/5 are intended for High School Ensembles, although a cadet or training ensemble may enter as a Grade 2 ensemble regardless of
factor total.



APPENDIX B

Adjudication form from Georgia

BAND LARGE GROUP PERFORMANCE EVALUATION

Date: Classification:

School:

No of Players: Final Rating

Name of Performing Group:

Selections: 1.

Use of no Plus or

2.

Minus in final rating

3.

Adjudicator will grade principal items A, B, C, D or E or numerals in the respective squares for each selection. Comments must deal with fundamental principals and
be constructive. Minor details may be marked on music furnished to adjudicators.

TONE (beauty, blend, control) 1 2. 3

INTONATION (chords, melodic line, tutti) 1 2. 3

TECHNIQUE (articulation, facility, precision, rhythm) 1 2. 3

BALANCE (ensemble, sectional) 1 2. 3

MUSICALITY (expression, phrasing, style, tempo, artistry, fluency) 1. 2. 3.

*May be continued on other side 1 2. 3
OVERALL

OTHER FACTORS (not included in the graded evaluation)
Choice of music, appearance, stage presence

Signature of Adjudicator:
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APPENDIX C

Adjudication form from lowa

IOWA HIGH SCHOOL MUSIC ASSOCIATION
LARGE GROUP ADJUDICATION FORM

Performance Time

Event Festival Site Class
Bass Clef Chorus, Concert Band, etc.

School Director Namg No. in Ensemble

Selections Composer Publisher
1.
2.
3.

BANDS AND CHORUSES, PLEASE ( * ) YOUR REQUIRED SELECTION
Place one of these numbers in each circle below, then total carefully.
5 - A superior performance-outstanding in nearly every detail 2 - A fair performance-basic weaknesses.
4 - An excellent performance-minor defects. 1 - A poor performance -unsatisfactory

3 - A good performance-lacking finesse and/or interpretation.

AREAS OF CONCERN COMMENTS

Tone Quality
Consider: resonance, control, clarity,
focus, consistency, warmth

Intonation
Consider: within ensemble,
accuracy to printed pitches

Rhythm
Consider: accuracy of note and
rest values, duration, pulse, steadiness,
correctness of meters

Balance, Blend
Consider: Likeness of qualities,
awareness of ensemble, accompaniment

Technique (facility/accuracy)
Consider: artistry, attacks, releases
control of ranges, musical and/or
mechanical skill

Interpretation, Musicianship
Consider: style, phrasing, tempo,
dynamics, emotional involvement

Diction - Vocal
Bowing - Strings
Articulation - Winds

QOO 10|01 OO0

Other Performance Factors
Consider: choice of literature, appropriate
appearance, poise, posture, general con-
duct, mannerisms, facial expression
(vocal), memory (if required)

O

RATING COMPUTATION TABLE

TOTAL

POINTS 40-36 points = Division | (Superior)
35-30 points = Division Il (Excellent)
29-22 points = Division lll (Good)

DIVISIONAL 21-12 points = Division IV (Fair)

RATING 11- 8 points = Division V (Poor)

Adjudicator Signature
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APPENDIX D

Adjudication form from Kansas
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APPENDIX E

Adjudication form from Nebraska

TONE

JUDGE’S COMMENTS

(1-15)

INTONATION

(1-15)

EXPRESSION

(1-15)

TECHNIQUE

(1-10)

RHYTHMIC

ACCURACY

(1-7)

NOTE
ACCURACY

(1-5)

BALANCE

(1-5)

BLEND

(1-5)

OTHER

0-3)

ENERAL
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BAND / WIND INSTRUMENT ENSEMBLE

(Large ensembles require three forms per entry.) Rating
Order or Time of Appearance: Event #: Class: Date:
School:
Name of Group: 740, Divl
. . 11-17, Divll
Selections: 1824, Divill
25-31, DivIv
32+, DivV
Score captions below 1 to 5 with 1 being highest score earned. Convert total points scored to scale at right for final rating.
TONE (beauty, blend, control) 1 - Maturely consistent in concept and control 2 - Mostly strong with ional i istencies, 3 - Rey d
distracting inconsistencies 4 - Lacking clear tonal concepts 5 - Fundamentally missed

INTONATION (tonality awareness, pitch center, unisons/intervals/chords) 1 - Consistent awar I of key center 2 - Strong;

Occasional inconsistencies 3 - Inaccurate uni: and har ies 4 -C i y missing key signatures 5 - Lacking fundamental awareness

PRECISION (accuracy to the printed page - rhythms/notes/attacks/releases/unified breathing) 1 - Consistent, detailed accuracy regarding
rhythms, notes, attacks, releases, etc, 2 - Strong with occasional inconsistencies 3 - Distractingly inconsistent, 4 - Unclear with technical concepts
5 - Fundamentally unsound

FACILITY (ease of performing bowings / fingerings / positions / shifts; articulations, phrasing, dexterity) 1 - Confident throughout, 2 - Strong
with occasional inconsistencies, 3 - Tentative presentation throughout, 4 - Insecurities repeatedly distract performance, 5 - Fundamentally unsound

inconsi ies 3 - Rep d missed voicings 4 - Unclear concept of balance 5 - Concept of balance missing

EXPRESSION / INTERPRETATION (phrase shape/musical line, contrasts in tempos/dynamics/articulations) 1 - Consistently and
effectively applying printed and implied musical design 2 - Strong, but inconsistent 3 - Little variety in presentation 4 - Minimal variety presented
5 - None present

OTHER FACTORS (Choice of Music, ensemble feel, discipline, posture, stage presence, appearance, instrumentation) 1 - Outstanding
literature and presentation 2 - Strong with some questions 3 - Multiple distracting elements 4 - Little or no attention to details 5 - Unacceptable
presentation

I:I BALANCE (ensemble / sectional; melodies / harmonies) 1 - All voicing i y and effectively pr d 2 - Strong with occasional

TOTAL POINTS Signature of Adjudicator:
[Final Rating Conversion Scale below Rating Box at top right of ballot]

Revised 5/2011
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APPENDIX F
Adjudication form from North Carolina
North Carolina Bandmasters Association

Music Performance Adjudication
Concert Band - Stage Form

Final Rating

Name of Ensemble School

Date Time No. of District
Members

Repertoire: Title (checkbox to left to indicate March) Composer / Arranger

Performance Grade

Adjudication Scale By Rating: | = Superior Il = Excellent Ill = Average IV = Below Average V = Poor

Grade

Grade each caption using A, B, C, D or F in its respective box
Comments should be constructive. It is acceptable to use + /- in the individual captions.

Tone Quality: Characteristic Sound, Clarity, Consistency, Control, Matching within Section, Resonance

Intonation: Initial pitch, Chords, Individual, Melodic line, Makes Adjustments

Balance: Blend, Ensemble, Melodic, Section

Precision: Accuracy, Articulation, Entrances, Releases, Pulse, Rhythm, Technique

Musicianship: Adherence to printed musical directions not addressed by previous captions

Interpretation: Choices of Tempos, Dynamic Contrast, Phrasing, Style, Energy, Expression.

General Factors: Choice of Appropriate Literature, Instrumentation, Etiquette, Confidence, Discipline, Appearance, Posture

Signature of Adjudicator:

71



APPENDIX G

Adjudication form from Texas

4

UNIVERSITY INTERSCHOLASTIC LEAGUE

CONCERT

Entry Blank and Comment Sheet

Please read the current issue of the Constitution and Contest Rules

School

City Conference Organization Event

Contest Date

Performing Group Type ____ Number of Students Region____

Director Additional Directors

Composer/Arranger Title of selections and movements UIL ID#
TONE

+ - Centered, focused tone quality

+ - Balance within sections

+ - Balance between sections

+ - Intonation within sections

+ - Intonation between sections

+ - Dynamic contrasts without distortion
TECHNIQUE

+ - Note Accuracy

+ - Manual dexterity and flexibility

+ - Rhythmic accuracy

+ - Rhythmic stability

+ - Appropriate mastery of articulation

+ - Observance of ties, slurs and articulation markings
MUSICIANSHIP

+ - Appropriateness of style

+ - Sensitivity to phrasing

+ - Observance of musical markings

+ - Appropriateness of dynamic contrasts
+ - Appropriate observance of tempo

+ - Demonstrates musical understanding

OTHER COMMENTS (No rating applies)

FINAL RATING I [}
Write in rating here

Signature of official
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APPENDIX H

Adjudication form from Virginia

Instrumental Ensemble - Wind Rating
Order or time Event
of appearance No. Class Date
Name of Ensemble
Performer(s) Name(s)
School City State District
Selection Instrument

Adjudicator will grade principal items A, B, C, D or F in the respective squares. Comments
Must deal with fundamental principles and be constructive. Minor details may be marked on music.

TONE (beauty, blend, control)

INTONATION (harmonic parts, melodic line, tutti)

TECHNIQUE (articulation, embouchure, facility, precision, rhythm)

BALANCE

INTERPRETATION (expression, phrasing, style, tempo)

MUSICAL EFFECT (artistry, fluency)

OTHER FACTORS (choice of music, stage presence and appearance)

Signature of Adjudicator
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APPENDIX J

Ensemble Fundamentals Survey

75

A. How many days per week do you typically rehearse

Possible

1 2 3 4 5
Responses
B. How frequently do you engage in the following types of ensemble fundamentals?
Fundamental Possible Responses
Type
E More than Less than Once per
Long Tones very half of all half of all P Never
Rehearsal week or less
rehearsals rehearsals
Eve More than Less than Once per
Lip Slurs very halfofall halfofall P Never
Rehearsal week or less
rehearsals rehearsals
E More than Less than Once per
Scales/Arpeggios very half of all half of all P Never
Rehearsal week or less
rehearsals rehearsals
Eve More than Less than Once per
Tuning Exercises very half of all half of all P Never
Rehearsal week or less
rehearsals rehearsals
E More than Less than 0
Chorales very half of all half of all nee per Never
Rehearsal week or less
rehearsals rehearsals
Eve More than Less than Once per
Sight-Reading very halfofall halfofall P Never
Rehearsal week or less
rehearsals rehearsals
E More than Less than Once per
Rhythm Drills very halfofall  half of all P Never
Rehearsal week or less
rehearsals rehearsals
. . More than Less than
Articulation Every halfofall  halfofall  OPCePer Never
Exercises Rehearsal week or less
rehearsals rehearsals
) More than Less than
Breathing Every halfofall  halfofall  OPCePer Never
Exercises Rehearsal week or less
rehearsals rehearsals
D ) E More than Less than Once per
ynamics very halfofall  halfofall p Never
Exercises Rehearsal week or less
rehearsals rehearsals
More than Less than
Balance/Blend Every halfofall  halfofall  OPCePer Never
Exercises Rehearsal week or less
rehearsals rehearsals




Singing

Every
Rehearsal

More than
half of all

rehearsals

Less than
half of all
rehearsals

Once per
week or less

C. How much time on average do you spend on each type of ensemble fundamental when

you use it?

Fundamental Possible Responses
Type
. . inut
Long Tones Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . . inut
Lip Slurs Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . . inut
Scales/Arpeggios Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . . . inut
Tuning Exercises Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . inut
Chorales Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . . . inut
Sight-Reading Less than 1 1-3 minutes  3-5 minutes > minutes or
minute more
. . . inut
Rhythm Drills Les; than 1 1-3 minutes  3-5 minutes > minutes or
minute more
Articulation Less than 1 . . 5 minutes or
. : I-3 minutes  3-5 minutes
Exercises minute more
Breathmg Less than 1 13 minutes  3-5 minutes 5 minutes or
Exercises minute more
Dynarplcs Less than 1 123 minutes  3-5 minutes 5 minutes or
Exercises minute more
Balance/Blend Less than 1 . . 5 minutes or
) : I-3 minutes  3-5 minutes
Exercises minute more
.. . . inut
Singing Les; than 1 I-3 minutes  3-5 minutes > minutes or
minute more

D. How much total time do you spend on fundamentals in a typical rehearsal?

15 minutes
or more

Possible 5 minutes or 10-15
None

5-10 minutes .
Responses less minutes
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APPENDIX K

Edwards Band Rating Rubric
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APPENDIX L

IRB Approval

1785

The University of Georgia

Phone 706-542-3199
Office of the Vice President for Research
Institutional Review Board

APPROVAL OF PROTOCOL

March 2, 2016

Dear Brian Wesolowski:

On 3/2/2016, the IRB reviewed the following submission:

Type of Review: | Initial Study
Title of Study: | The Relationship of Ensemble Fundamentals and
Perceived Performance Quality of High School Bands
Investigator: | Brian Wesolowski
IRB ID: | STUDY00003074
Funding: | None
Grant ID: | None

The IRB approved the protocol from 3/2/2016.

In conducting this study, you are required to follow the requirements listed in the Investigator
Manual (HRP-103).

Sincerely,

Dr. Gerald E. Crites, MD, MEd
University of Georgia
Institutional Review Board Chairperson

310 East Campus Rd, Tucker Hall Room 212 ¢  Athens, Georgia 30602
An Equal Opportunity/Affirmative Action Institution



APPENDIX M

Calibration of Raters

81

Rater Observed Measure SE Infit Std. Outfit Std.
Number Average MSE Infit MSE Outfit
17 3.00 3.89 0.40 1.14 0.50 3.39 2.00

13 2.40 2.65 0.24 1.13 0.70 0.96 0.00

16 2.50 2.32 0.24 0.96 -0.20 0.90 -0.30

18 2.80 2.09 0.26 0.64 -2.40 0.49 -1.70

11 2.70 2.03 0.29 1.42 1.70 1.95 1.90

29 2.60 1.65 0.22 0.79 -1.60 0.74 -1.20

3 2.70 1.42 0.24 0.87 -0.90 0.73 -1.1

34 2.50 0.88 0.22 0.77 -1.60 0.82 -0.90

14 2.0 0.68 0.22 1.14 1.00 1.12 0.70

12 2.50 0.67 0.23 1.16 1.10 0.97 0.00

19 2.10 0.61 0.21 0.90 -0.60 0.77 -1.30

1 2.60 0.47 0.22 1.00 0.00 1.20 0.90

25 2.50 0.34 0.21 1.01 0.00 1.02 0.10

27 2.30 0.24 0.21 1.39 2.30 1.50 2.50

10 2.70 0.20 0.23 0.97 -0.10 0.93 -0.20

15 2.0 0.02 0.1 1.00 0.00 0.97 0.00

32 2.30 -0.10 0.21 0.83 -1.20 0.80 -1.30

7 2.60 -0.31 0.22 0.74 -2.00 0.70 -1.6

21 1.90 -0.36 0.20 1.05 0.40 1.03 0.20

24 2.20 -0.44 0.20 1.10 0.70 1.09 0.60

35 2.30 -0.55 0.21 0.93 -0.40 1.13 0.80

23 2.20 -0.56 0.20 1.54 3.10 1.48 2.80

31 2.14 -0.60 0.20 1.10 0.70 1.07 0.50

22 1.80 -0.70 0.21 0.66 -2.70 0.65 -2.50

36 2.20 -0.76 0.21 0.69 -2.50 0.68 -2.40

26 2.20 -0.85 0.20 0.76 -1.70 0.70 -2.10

28 2.00 -0.89 0.20 0.64 -2.90 0.66 -2.70

20 1.70 -0.94 0.21 0.92 -0.60 0.91 -0.50

5 2.30 -1.01 0.21 1.74 4.20 1.76 3.90
8 2.40 -1.26 0.21 0.79 -1.60 -0.74 -0.180

9 2.30 -1.43 0.20 1.29 1.90 1.42 2.50

6 2.10 -1.55 0.20 1.15 1.00 1.18 1.1

4 2.0 -1.65 0.20 0.57 -3.40 0.57 -3.30

30 1.80 -1.69 0.20 0.85 -1.00 0.86 -1.00

2 2.00 -2.02 0.20 0.83 -1.20 -0.81 -1.30

33 1.80 -2.47 0.21 1.40 2.40 1.34 1.80
Mean 2.30 0.00 0.22 1.00 -0.20 1.06 -0.20
SD 0.30 1.40 0.03 0.27 1.80 0.51 1.70

Note. The items are presented in Measure order, from most severe to least severe.
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Calibration of Items

Items Observed Measure SE Infit Std. Outfit Std.
Number Average MSE Infit MSE Outfit
15 1.80 1.71 0.17 0.83 -1.50 0.81 -1.50

12 1.90 1.33 0.16 1.04 0.30 1.02 0.20

19 2.10 0.54 0.16 0.95 -0.40 0.88 -0.80

8 2.20 0.44 0.17 1.49 3.80 1.77 4.60

1 2.20 0.40 0.17 1.03 0.30 1.08 0.60

4 2.20 0.40 0.17 1.02 0.10 0.96 -0.20

6 2.20 0.36 0.17 0.98 -0.10 0.95 -0.30

3 2.10 0.32 0.19 0.96 -0.20 0.93 -0.40

10 2.20 0.30 0.18 1.07 0.60 1.10 0.70

18 1.60 0.09 0.22 0.88 -1.10 0.92 -0.10

17 2.90 0.07 0.15 0.90 -0.80 0.87 -1.00

14 2.80 0.03 0.14 0.95 -0.30 0.91 -0.60

16 2.30 0.00 -0.17 1.29 2.40 1.34 1.90

22 2.30 -0.02 0.17 1.01 0.10 0.99 0.00

11 2.30 -0.04 0.17 0.85 -1.30 0.78 -1.40

20 2.30 -0.08 0.18 0.92 -0.60 0.92 -0.40

23 2.30 -0.21 0.17 0.95 -0.30 0.92 -0.40

2 2.30 -0.25 0.18 0.89 -0.90 0.84 -1.00

7 2.40 -0.43 0.18 0.91 -0.70 0.88 -0.60

9 2.40 -0.70 0.18 0.88 -1.00 2.52 5.00

21 2.40 -0.84 0.18 1.00 0.00 0.95 -0.10

5 2.60 -1.69 0.20 0.93 -0.50 1.13 0.50

13 2.70 -1.74 0.20 0.98 0.00 0.82 -0.30
Mean 2.20 0.22 0.18 0.98 -0.20 0.95 -0.30
SD 0.10 0.27 0.01 0.06 0.50 0.09 0.60

Note. The items are presented in Measure order, from most difficult to least difficult.
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Box Plots Pertaining to Research Question 1
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Performance Achievement Score

4,00
2.00-
.00
bt el
-2.00
-4.00
| 1 1 I
2.00 3.00 4.00 5.00
Freq - Long Tones
4,00
13
2.00-
.00
bt el
-2.00 J_
-4.00

T
3.00

Freq - Lip Slurs

T
4.00

83



84

15

15

Freq - Scales/Arps

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.00
4.00
-4.00

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

Freq - Tuning



85

13

T
4.00

T
3.00

4.004

: : :

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq - Chorales

15

10

T
4.00

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq- Sight-Reading



86

13

T
4.00

Freq - Rhythm Drills

4.004

3 3 2

o~ o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

T
4.00

4.004

3 3 2

o~ o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Freq - Articulation



87

13

T
4.00

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq - Breathing

15

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq - Dynamics



88

21

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq - Balance/Blend

21

13

T
4.00

T
3.00

4.004

o~

: : :

2103G JUIWAAYIY IOUBWIONJ

-4.004

Freq - Singing



&9

15

13

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Time - Long Tones

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Time - Lip Slurs



90

13

15

T
: T
— T

T
3.00

4.004

: : :

o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Scales/Arps

—H

T
3.00

4.004

: : :

o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Tuning



91

T
3.00

4.004

3 3 2

~ &

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Chorales

T
3.00

4.004

2 3 2

o o

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Sight-Reading



92

15

13

T
3.00

Time - Rhythm Drills

4.004

o~

: : :

2103G JUIWAAYIY IOUBWIONJ

-4.004

15

13

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Time - Articulation



93

15

—

—

T
3.00

4.004

: : :

o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Breathing

I

T
3.00

4.004

: : :

o~

AI0IS JUDWAAIIYIY ADUBWLIOLIDdJ

-4.00

Time - Dynamics



94

20

13

T
3.00

4.004

o~

: : :

2103G JUIWAAYIY IOUBWIONJ

-4.004

Time - Balance/Blend

15

T
3.00

4.004

: : :

o~

2103G JUIWAAYIY IOUBWIONJ

-4.004

Time - Singing



APPENDIX P

Box Plots Pertaining to Research Question 2

Performance Achievement Scores
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APPENDIX Q

Box Plots Pertaining to Research Question 3
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