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ABSTRACT 

This work describes a design for, and first steps in creating, digital software to 

efficiently produce musical score flowcharts.  The aim is to provide an unobtrusive 

servant that doesn't interfere with human creativity. The paper reviews the practice of 

score study, including relating to methods of learning, cognitive science, and computer 

science. It describes how such software will look to a user, with examples, user interface 

designs, and key menu features. 
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CHAPTER 1 

INTRODUCTION 

As a conductor, making decisions about the structure, harmonies, and sonorities 

of a piece contribute to the final image of the work. These decisions are idiosyncratic in 

nature, although the process is one that can be approached in a structured and systematic 

manner.  

Traditionally labeled as score-study, the practice of uncovering the inner 

workings of a composition is not a simple one-way street. There are paths that you 

uncover, turns you plan to take, or detours you may be guided through… you may find 

yourself slowing down to look at some wildflowers growing on the side of the road, or 

you might have your sights set on a stunning mountain range that is 50 miles in the 

distance… Each piece of music takes you on a unique path. However, what remains 

consistent is the car you use to take on your journey. That car is full of great tools that 

help you get to where you’re going. 

Studying and discovering the inner workings of a composition is a task that 

enriches the musical experience of both the conductor and the musicians in their 

ensemble. Discovering connections, links, and intricate details of a score allows the 

conductor to share those with their players, who are likely not to realize as quickly that 

their bassoon line at measure forty-three is a third above the trombone, and that they may 

need to listen for the balance and intonation during that part. If the conductor knows this 

in advance, they are much more likely to efficiently execute that element of study at the 

exact time it is necessary in rehearsal, and performance. To retrieve all of these details 
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from their memory, a reasonable amount of score-study and repetition is needed 

beforehand to store and organize that information. Common practice at some point in a 

conductor’s career is to explore the use of a flowchart tool; one that displays all the 

various elements of discovery at once and allows the visualization of the interconnected 

layers and thoughtful consideration of possible linkages and contributions to the overall 

aesthetic and journey that a piece of music explores.  

In recent decades, the methods and mechanics of score-study have not evolved 

greatly: the fundamental elements of a piece that require evaluation and interpretation 

remain the same. What can evolve is the vehicle you use to draw these conclusions. To 

date, there are very few technology-based programs or applications that assist with the 

process of score-study. The method of creation of a flowchart assisted through 

technology is restricted to clunky and long-winded approaches through design software 

such as Microsoft word, Microsoft publisher, or other visual design software, none of 

which are fluid or designed specifically for musical use. Frustration occurs when trying to 

digitally represent a flowchart and the user spends more time configuring the formatting 

or scale in which things are displayed on the screen: time that is better spent on the actual 

study. The limitation of technology and flowcharts forces users to create these charts by 

hand, of which time is still wasted on specific formatting and foundational elements of 

the chart. Wouldn’t it be easier if in under one minute, you have a blank chart specifically 

scaled and formatted for the piece you are about to study? Ready to dig into and start 

inputting all your interpretive elements? Similar to the job of a scrub nurse setting up the 

instruments a surgeon uses prior to surgery. 
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Score-study is more than just an assignment that needs to be completed, it is a 

lifelong, perpetual practice. For a performer or musician in general, using a flowchart can 

be an encouraging method and tool for comprehension. Technology can assist with 

automating the parts of a flowchart that are simply factual, while leaving a systematic 

method and roadmap for uncovering the more individual and musical interpretations 

along the way. If one can mechanize the naturally automated parts, then the remaining 

interpretive and musical elements are exposed and featured more clearly in the musician's 

mind and can be retrieved as and when on the podium.  

This document will use flowcharts as an entry point into the world of score-study 

and explore the initial considerations and ideas that have begun in the development of 

customized digital software that efficiently produces score-study flowcharts. Through the 

use of examples, the reader will step into the driver's seat and envision themselves 

exploring how such a program could be useful to them in their study routines. 
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CHAPTER 2 

SCORE-STUDY, FLOWCHARTS, AND THE SYNTHESIS OF 
SCORES 

CONDUCTOR ROLES AS RELATED TO SCORE-STUDY 

There is an old romantic belief that good conductors are born, not made1. This 

statement perhaps rang true in the nineteenth century when true ‘greatness’ was paired 

with the ideals of Greek gods or figures that you only heard of and never met, but that 

statement has since been disproved. The heroism and star-like nature of the role have 

diffused over time, with the expansion of professional ensembles around the world, 

especially with the influx of American orchestras, both professional and civic. We no 

longer romanticize or idealize this type of person because we can so transparently access 

them via our computer screens, phones, or fly across the world to see them perform live. 

Norman Lebrecht explains:  

Every age invents heroes...heroes act as a safety valve in the social pressure-
cooker… The ‘great conductor’ is a mythical hero of this kind, artificially created 
for a non-musical purpose and sustained by commercial necessity...The conductor 
exists because mankind demands a visible leader or, at the very least, an 
identifiable figurehead. His musical raison d’être is altogether secondary to that 
function.2 

To be born a conductor does not mean you have the ability to jump into the role as a 

teenager, and we know more realistically now that most such careers in life require you to 

learn, adapt, and practice for years to achieve such stature. A conductor is never complete 

 
 
1 Carnicer, Josep G., Garrido, Diego C., and Requena, Salvador O. “Music and Leadership: the Role of the 
Conductor.” International Journal 3, no. 1 (2015): 86. 
2 Lebrecht, N. The Maestro Myth. New York, Citadel Publishing: 2001, 2. 
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in learning and growing their craft; hunger for their profession should smolder inside 

them forever. 

Part of cultivating a lifelong dedication to the craft requires a thorough and 

cultivated process of study and practice. The methods of analysis that conductors use may 

stem from their first method book or may be acquired during graduate school through 

work with a mentor or at any point in their careers. These methods of study and practice 

should evolve naturally with the conductor, as does their breadth of knowledge and 

wisdom within the field, so they can ebb and flow with the repertoire they study. What is 

it that conductors like about a particular method of study for a musical work? Why do 

they continue to use that method, or perhaps - why did they try it, only never to return to 

that method again? Each conductor has an individual principle and set of priorities that 

differ from the next. Where do their priorities lie, and what types of conditions enable the 

smooth execution of these methods?  

As quoted in Battisti and Garofalo’s Guide to Score Study, John Ciardi speaks of 

how poems also use methods of structural analysis to hear the richness and interest of the 

various linguistic features:  

By nature, analysis is plodding at best… Analysis is never in any sense a 
substitute for the poem. The best any analysis can do is to prepare the reader to 
enter the poem more perceptively. By isolating for special consideration some of 
the many simultaneous elements of the poem, analysis makes them more visible 
in one sense, and less interesting in another. It is up to the reader, once the 
analysis is completed, to re-read the poem in a way that will restore the 
simultaneity and therefore the liveliness and interest of the poetic structure. The 
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only reason for taking a poem apart is that it may then be put back together again 
more richly.3 

 Being a good conductor involves several leadership qualities, which are expressed 

in two situations: rehearsal and performance. “During rehearsals, the conductor fulfills 

the role of the teacher as well as performing the functions of the director and leader of the 

group. These include, most importantly: the saving of time, the use of appropriate 

gestures to communicate the conductor’s technical and expressive intentions is a highly 

effective visual mnemonic device.”4 In addition, emphasis should be placed on 

efficiency. With the overload of activity and technologies in our everyday lives in the 

twenty-first century, any type of technology that can make a recurring task or practice 

more efficient and succinct is worth the effort and time to develop.  

INDIVIDUALIZED SCORE-STUDY PRACTICES  

Many students when pursuing a career as a professional musician, conductor, or 

educator are faced with challenges when attempting to find their own score-study 

method—the lack of logical, step-by-step process to understand and synthesize scores. 

There is no set standard, and students are constantly told, ‘you need to make sure you 

spend lots of time studying your score.’ Many times, questions are posed by students to 

their mentors: ‘How exactly do you study a score? Where does one start, in what 

sequence, and how does it all tie together?’. It isn’t an easy question to answer and can be 

quite bewildering. Moreover, many conducting mentors answer these questions 

 
 
3 Battisti, Frank L., and Robert Joseph. Garofalo. Guide to Score Study for the Wind Band Conductor. Ft. 
Lauderdale, Fl: Meredith Music Publications, 1990, 22.  
4 Carnicer, Josep G., Garrido, Diego C., and Requena, Salvador O. “Music and Leadership: the Role of the 
Conductor.” International Journal 3, no. 1 (2015): 86. 
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differently. Presumably, you just scramble through and find your own way, or maybe find 

a mentor and hope their way suits you. The process of synthesis of a score relied heavily 

on practice and experience, and more seasoned or experienced conductors gradually 

developed their own personal system for score-study, which could be argued as unique to 

their priorities.  

When trying to navigate, students often first look to other references for guidance. 

There are dozens of resources for conducting techniques: topics on gesture, posture, 

pattern and meter, rehearsal techniques, expression, and aural skills. When the student 

arrives at the portion on score-study, there are similar statements about the importance of 

understanding the main musical elements of the score such as harmony, melody, form, 

orchestration, texture, and dynamics. Unfortunately, textbooks frequently overlook the 

details and process by which score-study is addressed and if that valuable methodology is 

given to a student to utilize in practice. “Many of these texts label score-study as a 

personal process defined by the conductor.”5 Defining score-study as a ‘personal process’ 

is true but finding a process as a student takes time and experience. These attempts are 

often done in isolation by an individual, and employing a formalist model helps to avoid 

making interpretations that are less likely shared by peers and promotes intersubjective 

agreement.  

The concept of score study as a private affair may be exactly what has led to the 
lack of description of personal score study processes in conducting literature. 
Many texts provide a generalized method of score study, in some cases intended 
to streamline the process into a manageable method for educators, but as Battisti 

 
 
5 Feyes, Andrew Dean. The Score Study Procedures of Three Collegiate Wind Band Conductors, 2017, 1. 
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and Garafalo (1990) acknowledge, very few books and articles on score study 
detail individualized processes.6 

Conducting technique books also explain the need to relate these components of 

information (harmony, melody, form, etc.) against each other. To depict an overall 

concept of the score itself, individual details must be connected, and paths of information 

contrasted. This creates an overall sense of interconnectedness between the various 

compositional features and elements and a sense of complete understanding of the score. 

In Frederik Prausnitz’s book, Score and Podium (1983), he writes: “the objective is 

always the same: ownership of the score, including answers to certain questions with 

regards to performance which are not provided by explicit evidence on the musical 

surface of the work.”7 Understanding the various elements and their interconnectedness 

in a score is a fundamental part of this research and is the foundation for successful 

synthesis.  

Although interviews with expert conductors revealed their belief that score study 
is an essential component of conductor preparation (Ellis, 1994), a content 
analysis of four texts commonly used in undergraduate conducting courses 
(Greene, 1981; Hunsberger & Ernst, 1992; Labuta, 1995; Rudolf,1 1993) showed 
that topics related to score study were not well represented (Lane, 2002). In many 
cases, these conducting texts indicate only what musical information should be 
learned (e.g., meter, tempo, instrument entrances) not why or how this information 
might be beneficial.8 

Silvey makes a valid point here; the why and how is an elusive notion that is only 

connected to a person’s processes. It can also depend on the conductor's circumstance 

(undergraduate student, graduate student, freelance, professional, academic), and it is not 

 
 
6 ibid, 2. 
7 Williams, Howard. "Book Review: 'Score and Podium: A Complete Guide to Conducting' by Frederik 
Prausnitz." Musical Times 125, no. 1696 (1984): 97. 
8 Silvey, Brian A. "Effects of Score Study on Novices' Conducting and Rehearsing: A Preliminary 
Investigation." Bulletin of the Council for Research in Music Education, no. 187 (2011): 34. 
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always easy to figure out on your own. “Novice conductors cannot help but feel 

overwhelmed by the depth of process provided in these texts and the unimaginable 

investment of time required to fully understand a score the way Battisti and Garafolo 

suggest.”9 It is a common fact that their mentors and people around them highly influence 

conductors and typically adopt those mentors’ routines and personal practices.10 The tools 

for score-study vary and usually include methods focused on aural skills, and analytical 

and compositional approaches. “Without a precise concept of the music, the conductor 

has no musical message to convey through [their] gestures. Only by studying the score 

will a conductor discover an expressive message and develop a feeling about the 

music.”11 

FLOWCHARTS, SYNTHESIS, AND SCORE STUDY 

“A flow chart is a schematic diagram that illustrates the interrelationships of 

musical components in a composition...A flow chart may be constructed to clarify a 

single component or two or more components at the same time.”12 The benefits of using 

flowcharts in the score-study process include an enhanced understanding of the musical 

work while also ensuring a confident approach on the podium. In simple terms, they are a 

tool for musicians to study scores, and specifically, a tool that assists in synthesizing and 

summarizing critical elements in a musical work. The format of a flowchart varies 

 
 
9 Feyes, Andrew Dean. The Score Study Procedures of Three Collegiate Wind Band Conductors, 2017, 4. 
10 Silvey, Brian A, Montemayor, Mark, and Baumgartner, Christopher M. "An Observational Study of 
Score Study Practices Among Undergraduate Instrumental Music Education Majors." Journal of Research 
in Music Education 65, no. 1 (2017): 57. 
11 Battisti, Frank L., and Robert Joseph. Garofalo. Guide to Score Study for the Wind Band Conductor. Ft. 
Lauderdale, Fla.]: Meredith Music Publications, 1990, 11. 
12 ibid, 11.  
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between users, either in a document-style table or chart using a combination of text and 

symbols. It allows the visualization of musical elements in an organized layout that 

assists with relating and connecting information together. Ideally, a conductor will use a 

linear scale model, of which musical elements can be added or retracted throughout the 

score study process represented in time. An example of a basic linear flowchart is found 

below, using Percy Grainger’s Molly on the Shore. 

 

Figure 2.1. Flowchart Example. Molly On The Shore (1907) by Percy Grainger 

Completing a flowchart when studying a score can be a helpful tool and function 

differently for conductors who are at different levels of their careers. Where a musical 

flowchart can help a student develop a logical step-by-step method to begin developing 

an individual process, a seasoned conductor may quickly sketch out a flowchart 

representing only a few elements of the piece. For example, an experienced conductor 

may only need to gather the information in three broad categories: melody, form, and 
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harmony. A beginner conductor may need to dig deeper and in smaller chunks, 

navigating through the beginning stages of analysis. A graduate conducting student may 

use this method to get basic information down on paper quickly and take the extra time to 

dig deeper into extracting more complex and finite details to draw connections and 

conclusions in their interpretation of the piece. Finally, a busy band director may utilize 

flowcharting to sketch out ideas quickly during what little time exists for such a practice. 

Flowcharts have simple setup structures but are flexible and unique in terms of their 

content; each method and approach are helpful to the user in whatever capacity they 

deem appropriate and functional to them.  

A professional conductor can also use a flowchart to demonstrate and discuss 

their musical understanding with their students. If it is a method that works for them, then 

students may grasp a worthwhile experience in watching their professor’s process and 

perhaps work to develop their own over time. Battisti and Garofolo suggest constructing 

flowcharts to understand the architecture of the music better. They include more minor 

details such as extracting all score markings and vertically aligning similar and repeated 

music. For example, if a musical theme is presented and lasts sixteen measures, and then 

reappears again in the recapitulation, is it an exact restatement? How does it differ, and 

how is it the same? This is the type of deep understanding required to master the work 

and lead successful rehearsals and performances.   

A small amount of research exists specifically on flowcharting within score-study. 

It is usually included in conductors’ guides and technique books as a supplemental 

method or ‘extra tip’ in the back of the book. The author portrays this ‘tip’ as a 

fundamental method to understand a score sequentially. It is an underrated process that 
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can apply in a systematic way, whereas conductors seeking routine or process don’t often 

experience, by lack of importance or dismissal. Typical routine initially involves an 

overview of the score in the sense of scale and overall setup. This is similar to what 

Battisti & Garofalo indicate as a score orientation, collecting initial surface elements such 

as tempo, instrumentation, date of composition, title, etc. The second part involves deep 

analysis, systematically looking at the various possible categories, making connections, 

understanding meaning and composition, imagining texture and character; breaking down 

each category to layer them back on top of each other with a greater understanding of 

interconnectedness and function.   

When you’ve done your score-study in all its detail, you want some record of the 

understanding you’ve gained. Ideally, for a conductor, you want a record that will make it 

easy to retrieve aspects of your learning at the appropriate time during a rehearsal or 

performance. Flow charts are one approach to doing this. 

STRUCTURE ANALYSIS AND ROLE OF RETREIVAL STRUCTURES IN 

MEMORIZATION 

“After analyzing individual components of a musical composition, it is necessary 

for the conductor to examine the overall structure of the piece...Several trips through the 

score may be necessary to complete this synthesis analysis.”13 The process of studying a 

score involves a great deal of reading repetition. Typically, we cannot hear a projected 

performance in one read or leaf-through a freshly printed score and then have the ability 

 
 
13 ibid, 12. 
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to recite back every harmonic detail or compositional technique. Nevertheless, the 

process of continuously reading scores and extracting essential components is a proven 

method of study for many conductors, regardless of the style of interpretation or 

precedence of information collected.  

During synthesis, the conductor must try to integrate and relate components of the 

music. The structure of a flowchart, specifically where the information falls upon a scale, 

allows the mind to process the data in real-time either in rehearsal or performance. 

Flowcharts need structure and scale in order to successfully chunk and place information 

accordingly. Some charts indicate time simply with a number and are text-table style (see 

table 1.1). This helps categorize information but lacks realistic and artistic scale in time. 

Linear graphs, which are more visually stimulating and organized to scale in real time, 

are much more effective in visualizing the overall structure. The piece’s structure allows 

the conductor to categorize and organize the interrelation of these components in their 

mind to assist in drawing conclusions and making decisions on the podium. Once the 

conductor has this contained in their mind, each component’s structure and visibility 

become more evident, therefore opening their ears to hear each part more clearly. 
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Table 2.1 Analysis Breakdown. Dvorák “Serenade for Winds” Movement 1, mm.1-28 

Measure Form Key/Harmony Orchestration/ 
Texture 

Techniques Formal 
Labels/Other 

Conducting 
Issues 

1-28 8(4+4)+2 
(repeated) 

d-: 

i-V...III (F+) 
Ending in parallel key 

Iv7, vii, iio  

|A|  

FrAug6-V-V-i 

i-V-  -V 

i/III-  -III(F+) 

Full ensemble, 
strong 

Ob 1 Solo Melody, 
very articulate 

Bsn/Cello/DB carry 
connecting basslines 
(heavily articulated)  

Dynamic 
contrast f/p 

March Theme 
T1 

Flexibility/ 
stretching in 
tempo 

Accuracy in 
lengths of 
notes and 
articulation 
style 

Williamon and Valentine believe that the role of retrieval structures relates to the 

level of skill one can achieve by encoding and retrieving the musical score on the 

podium. The ability to retrieve information from your mind during the moment they are 

required on the podium (either in rehearsal through verbal feedback, or in both rehearsal 

and performance with gesture and non-verbal cues) is key to the overall communication 

and like-minded approach to the musical work of all musicians involved. They retrieve 

the ideas created (or channeled) at the appropriate time during a rehearsal or 

performance. The use of structure helps organize and create a precise method for 

understanding, and flowcharts are an excellent medium for engaging these practices. 

Flowcharts and the breakdown of information from a score will aid to recall that 

information in practice and facilitate seeing, hearing, and remembering the entire 

composition: essentially, synthesis of the score through repetition, breakdown, and 

restatement.  
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“[Musicians] must satisfy [these] cognitive, perceptual, motor, and social 

demands with novel musical insight and seemingly little technical effort. Music, 

therefore, provides a unique and fertile testing ground for assessing existing theories of 

the acquisition and performance of skilled behavior.”14 Chase and Simon’s (1973) 

chunking theory explain the use of essential categorization of information and how the 

layering and comparative analysis of these chunks can collectively form a meaningful 

unit:  

“These chunks are indexed by a discrimination net, an organized tree structure 
that enables the accessing of prescribed patterns by providing a set of instructions 
to the perceptual system for systematically scanning the large repertoire of 
patterns stored in long-term memory (LTM). The discrimination net allows rapid 
categorization of domain-specific patterns and accounts for the speed with which 
experts recognize key elements in problem situations.”15 

Williamon and Valentine indicate a hierarchy of precedence when it comes to 

memorization, indexing, and chunking. This does not mean that in score analysis, there 

always needs to be a specific hierarchy of elements; however, in rehearsal, a certain level 

of interpretive importance must be presented and negotiated with the ensemble.  

 Sound representations are important aims of professional music training and 

linking the sounds to symbols that represent them carries into a cognitive psychology and 

perception psychology theory that Edwin Gordon has tagged as audiation. Gordon & 

Woods explain their thoughts behind creating mental images when studying a score. The 

construction of a flowchart will allow the negotiation of mental pictures and musical 

 
 
14 Williamon, Aaron, and Valentine, Elizabeth. "The Role of Retrieval Structures in Memorizing Music." 
Cognitive Psychology 44, no. 1 (2002): 2. 
15 ibid, 2. 
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constructs while enhancing one’s ability to audiate these mental images. “Audiation is a 

twofold competence: the ability to imagine musical sounds when they are not present and 

the ability to assign a meaning to the sounds while listening, playing, creating, reading 

and writing music.”16 They also express that learning and audiation, which are connected 

to create your process, are synonymous processes and that both sound images and 

audiation are conceptually the same constructs. Sounds must be internalized and 

represented in the mind.  

Musical abilities would not exist if sound images were absent, because any mental 
operation requires internal representations of reality. Constructing and developing 
these mental representations of sound are important aims of professional music 
training and are accomplished by means of relating the sounds and the symbols 
that represent them. Such mental representations must contain structures that 
match with sound parameters such as pitch, intervals, harmony, counterpoint, 
dynamics, duration, rhythm, agogics, etc. In formal musical education, this 
imagery is generated and developed by systematic reading and writing of music 
symbols in activities such as singing, playing, and listening to music works 
through scores. From this point of view, score editor software that can play the 
sounds of the written symbols likely could facilitate the symbol sound association 
enhancing achievement in reading, writing, and listening to western music.17  

To assist with audiation from a large-scale perspective requires the musicians to take a 

step back and avoid thinking of music as a set of vertical notes and chords that occur only 

in solitude; it requires a more thoughtful and overarching sense of the work as a whole.  

“…there was a definite period of development that indicated an attempt by theorists to 

reduce complex formations to simpler terms and to look at musical composition as a 

whole entity rather than as a series of vertical aggregates.”18 

 
 
16 Gordon, E. & Woods, D. (1992) Jump right in the music curriculum: reference handbook for using 
learning sequence activities. Chicago: GIA, n.p. 
17 ibid. 
18 Konecne, Julie Lynn. Harmonic Reduction Techniques in Music Analysis, C. 1770—1917, 1984, 7. 
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BENJAMIN BLOOM’S TAXONOMY AND LEARNER DOMAINS 

 Benjamin Bloom was an educational psychologist who contributed significantly 

to educational assessment, tiered learning, and what he labelled as ‘mastery learning,’ of 

all various forms of educational measurement. His prominent publication of Bloom’s 

Taxonomy of Educational Objectives describes the three learner domains that he ascribes 

to any learner. The three domains are: cognitive, affective, and psychomotor. Bloom 

published the taxonomy in two volumes (cognitive and affective) but never published a 

third (psychomotor). 

 When connecting learner domains to the use of flowcharts, the most obvious 

aspect of a flowchart serves the need of a cognitive domain learner. This is someone who 

needs to think through each element of a musical score, pull out the details, see how they 

interrelate and correlate with each other, and then put it all back together in their mind. 

An affective learner perhaps would be less concerned with specific intricate detail but 

more about the overarching emotional path the music will take you and how their actions 

and directions from the podium (whether rehearsal or in performance) affect the audience 

and musician’s experience with the score. A psychomotor learner may find themselves 

very concerned with their physical movements and actions from the podium, wondering 

which cue to give or if the upcoming ⅝ measure should be a 2+3 or 3+2 gesture.  

 Identifying their personal learner domain allows a conductor to accept what they 

easily and more frequently focus on in their studies, which translates to their time on the 

podium. A conductor must engage all three domains, and navigate between the three, 

switching concentration where appropriate. Individual bias can occur with preference, 
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and there is nothing wrong with individual priorities. This is usually a critical factor in 

what makes a conductor unique and how their interpretation of a piece deserves more 

attention than another. When taking into consideration one’s own ‘individual principle’, 

it relates to their level of detail of study and to what degree it is described over a period 

of time. It is reasonable to assume that many factors influence the level of depth of score 

study one makes time for with each piece.  

 We are also seeing a new era of the cognitive process when it comes to the way 

students learn, cognitive psychologists continue to develop new theories and research 

regarding individuality and differentiation in human thinking and learning.19 The 

philosophies of teaching and learning, which always directly translate to how we work 

from the podium as conductors, have evolved with technology as well. “Content is 

becoming more complex, and what we know about how children learn is a major 

consideration. Rote learning, memorization, and convergent thinking are more likely to 

be augmented or even replaced with discovery learning, problem-solving, and divergent 

thinking.”20 This advocated for the various learning styles or learner domains (Bloom) 

that are worth consideration and thought when strategizing and planning repertoire, 

rehearsal techniques and strategies, error detection and corrective measures.  

  

 
 
19 Zheng, Robert Z., and IGI Global, Publisher. Examining Multiple Intelligences and Digital Technologies 
for Enhanced Learning Opportunities. 2020, 2. 
20 Webster, Peter. "Historical Perspectives on Technology and Music." Music Educators Journal 89, no. 1 
(2002): 43. 
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CHAPTER 3 

TECHNOLOGY AND DIGITIZATION IN SCORE-STUDY AND 
FLOWCHARTING 

The idea for Scoreflow© (registration no. 1166566) came forward after 

completing an interdisciplinary course titled Arts and Big Data, which focused on a 

comprehensive introduction to the vastitude of data, cognitive sciences, and a basic 

introduction to programming languages (MIDI) using MATLAB©. The curiosity and 

motivation behind taking the course came shortly after an initial look into the computer 

science world through a previous position that required me to produce a mobile app for a 

live concert audience they could utilize throughout the performance. Along with a very 

shallow understanding of the inner working of an app, it gave me enough confidence to 

avoid dismissing an idea that came to me during score-study.  

The use of flowcharts has always been very important in my approach to score-

study. I have always sketched flowcharts by hand, pencil to paper, and I found that once 

the score started to get more complicated/advanced/complex, so did the challenge of 

writing flowcharts promptly while still maintaining the organization and aesthetic appeal 

of the chart. At one point, I switched to using graph paper to eliminate the guessing of 

scale when counting total measures and how far apart the notches counting each measure 

would be. I thought about how long it was taking to create these… hours after hours. Was 

each hour spent in the most helpful way? Where could we trim the fat? 

I do not want to underrate the time spent creating diagrams by hand and the hours 

of analysis and exploration of the score. This process is fundamental and must be 
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executed in detail for each score. Still, there are portions of creating a flowchart that do 

not directly contribute to the musical synthesis of the work. For example, if it takes ten 

hours to create a diagram of Holst’s First Suite in Eb, all three movements, and I spend 

only eight hours of that time in a thoughtful, analytical process depicting and exploring 

the notation to interpret and understand what the composer intended, then that time is not 

wasted. That time spent is the goal, where you are in deep and genuine analytical thought 

about the music without distractions—the remaining two hours involve formatting, 

moving, scaling, erasing, and editing to ensure vision and clarity. The result is a sleek and 

modern computer software program that quickly allows you to input non-interpretive 

facts (of which are still crucial to structure and understanding) and get them down, on the 

‘page,’ and essentially out of the way—clearing the fog to unveil the interpretive 

elements, the ‘meat and potatoes’ per se of the process.  

CONNECTING TECHNOLOGY, TEACHING AND LEARNING IN MUSIC  

 Computer software assists conductors with multiple aspects of their careers and 

lives and has expected benefits to assist or expedite daily routine behaviors. Meeting 

invites sent electronically can be downloaded to a calendar which is synced across all the 

users’ devices. Now with the click of a button, a conductor can plan a concert program by 

browsing a catalogue, purchasing a score, and downloading a copy all in one sitting. A 

conductor can also arrange a video conference with a composer who lives on the other 

side of the world without geographical limitations. A conductor can also more readily 

produce recordings or video stream concerts around the world. In current times, keeping 

up with the advancement of technology is just as much a necessity as it is a benefit or 

convenience. 
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In terms of software that exists specifically to aid musicians and conductors in 

their careers, the majority of the existing computer music programs are specific to skill 

development and are intended to fit within the teaching and learning (T-L) process.21 

Some examples include rhythm and aural skills applications (models include Aural Wiz22 

and Complete Ear Trainer23, complete guides to learning instruments (Yousician24, or 

notation software for composing and arranging (Sibelius25 or Finale26). Although these 

applications were released many years ago, the foundations of music technology began 

much earlier. The earliest example of ear training programs dates back to the 

development of MIDI in the 1970s and 1980s.27 Amidst the software that assists in skill 

development, we lack software as a tool to study scores. So why not a program to help 

with storing the thoughts that result from hours of score-study and retrieving as and when 

needed in rehearsal or performance? The next portion of this project discusses the 

foundation of an idea for a computer program that helps a conductor channel their score-

study skills (and in some instances, assist with creating an individual process of study) in 

an efficient and convenient manner.  

A few questions can be posed to expand the consideration for development of 

specific technology for conductors. In a world moving quickly forward with technology, 

 
 
21 Tejada, Jesús. "Hearing Music Notation through Music Score Software: Effects on Students’ Music 
Reading and Writing." International Journal of Learning 16, no. 6 (2009): 19.  
22 JSplash Apps. Aural Wiz. App Store, 2018, n.p. 
23 Binary Guilt Software. Complete Ear Trainer (2.1.12). Google Play, 2021, n.p. 
24 Yousician Ltd, Yousician. App Store, 2020, n.p. 
25 Avid. Sibelius (version 2021.2). www.avid.com/sibelius, 1993, n.p. 
26 Makemusic. Finale (version 26.3.1.520). www.finalemusic.com, 1988, n.p. 
27 Webster, Peter. "Historical Perspectives on Technology and Music." Music Educators Journal 89, no. 1 
(2002): 41. 
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protecting the integrity of ‘unplugged’ music-making would be a concern for many. 

Therefore, we need to identify the various tasks between technology and a conductor. 

First, what is it that computers do better than conductors, what do conductors do better 

than computers, and how can we create something that plays to the strengths of both? For 

example, a computer is good at retrieving information in an order or combination 

different from how it was entered; however, it cannot store a musical idea in the same 

vivid and humanistic detail as in a conductor’s mind. For example, suppose a computer 

program was provided with simple text strings that would serve the conductor by 

unlocking, at appropriate times, the subtlety of expression that is in their mind. 

HISTORICAL PERSPECTIVES ON TECHNOLOGY IN MUSIC 

 When discussing the evolution of technology and its use in music, you can 

explore the beginner phases of technology: the development of the vacuum tube oscillator 

in the first half of the twentieth century, or the UNIVAC computer28, those of which 

could be considered catalysts for the future of technology and music. When computer 

development began to enter homes in the form of personal computers such as IBM or 

Apple IIe, more developments in software began to mold many aspects of life in both 

academic and non-academic realms.  

 The use of technology in compositions supported a new period for creation. 

Electronic music was born during the first half of the 20th century and was celebrated by 

composers such as Hindemith, Milhaud, Honegger, Ibert, Messiaen, Varese, and 

 
 
28 ibid, 42. 



Texas Tech University, Kerri MacPhee August 2021 

 

 

23 

Stockhausen. Some instruments that developed during this time were the Hammond 

organ, the Theremin, and the Ondes Martenot. Written in 1934, Edgar Varèse’s 

Ecuatorial is a popular work performed with multiple advances in electronics, and two 

theremin’s simultaneously. Another worth mentioning is Percy Grainger’s Free Music 1-

4, which asks for an unnamed instrument of free, continuous pitch; the theremin is 

commonly used for performances of this piece. These pieces brought light to electronic 

instruments decades prior to the rise of mainstream pop and rock in the 70s and 80s, that 

has now accumulated into completely electronic music (known as electronica) in the most 

recent decades.  

 Since the beginning of mass distribution of personal computers and what we call 

the digital era, we have seen various phases of development and evolution in software 

trends and contexts.29 In education, many assisted learning and training software 

applications began to emerge to support a more comprehensive cognitive process. Music 

education was amazed at the work of Ned Deihl with one of the first computers, and its 

use with instrumentalists and ear training techniques.30 The first-time software was used 

to accompany instruction, similar to what we know today as PowerPoint, or simply 

having PDF files of instructional material, was in the 1980s. The PLATO system was 

developed by Don Bitzer, later used by G. David Peters and Robert Placek for music 

instruction, and then by Fred Hofstetter to produce GUIDO, a curriculum program for ear 

training. In 1984, new computer languages for music emerged such as BASIC and 

 
 
29 Taipale, S., and Hänninen, Riitta. "More Years, More Technologies: Aging in the Digital Era." Human 
Technology, (2018): 259. 
30 Webster, Peter. "Historical Perspectives on Technology and Music." Music Educators Journal 89, no. 1 
(2002): 40. 
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LOGO. A huge contributor to computer programming languages was the development of 

the MIDI (Music Instrument Digital Interface) protocols. MIDI is another programming 

language that allows technology to have a standard representation of musical instruments 

for playing, editing, or recording. 

Portable data storage and technology take it one step further. Decades of 

transitions in physical data storage have occurred: vinyl to audio cassettes, video home 

system (VHS) to compact-discs (CD-ROM) then later digital video disc (DVD). All have 

continuously decreased in physical size but increased in data storage capabilities. 

Distribution and dissemination are much more frequent and fluid due to the ease of 

duplication of files via personal computers. Now, technology such as portable USB 

memory data storage (also known as thumb drives, lightning sticks, or memory sticks) is 

now becoming passé, as it has been replaced with internet-based cloud storage and 

transfer databases. The flow of data and transfer speed has encouraged widespread 

distribution, which has enabled individual experimentations with home computers and 

programs and has evolved and become more accessible. The common thread amongst the 

generations of developments? Technology advances faster than we do.  

EXISTING SOFTWARE 

 As previously referenced, software that exists for musicians is typically a 

technique or skill-based training software; very few exist to aid in musical thought or 

interpretation, as software is only capable of calculating information based on specific 

strings and coding languages. As conductors, we study our repertoire to such detail that 

we create ideas and interpretations based on the information we find within the music. 
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Music has many layers of study, of which each layer can be intertwined and interpreted 

and then brought together in an elucidated fashion. Now that the familiarity with 

technology and music has been established, particularly how musicians use technology to 

assist their daily lives, we need to examine existing software’s that include elements of 

score-study and/or flowcharting. This will inform the process of design, as well as 

display areas and functions that are missing when creating flowcharts. 

 Software exists in a solely formal analysis method. In 2002, a web-based software 

program called ‘Variations Audio Timeliner’31 emerged from Indiana University. It is 

dedicated solely to formal analysis: labelling formal sections of a piece. It has gone 

through a couple versions since 2002, with a recent update in 2016 and copyright transfer 

to the creator, Brent Yorgason. “The Audio Timeliner is an audio annotation tool that can 

be used to create bubble diagrams representing musical form. The tool can also be used to 

navigate between sections of music or to annotate audio segments for more detailed 

analytical study.”32 

Audio Timeliner© involves inputting formal analysis in terms of the overarching 

form and structure of a piece. The examples used on the program’s website are pieces by 

Schubert and Chopin, and although it can be used for any piece of music, is it logical to 

say that formal analysis of this type is common in music study and music education, and 

the purpose of the software stems from the framework involved in score-study. In 

 
 
31 Yorgason, Brent. Audio Timeliner 2.2. 2016, n.p. 
http://www.singanewsong.org/audiotimeliner/index.html  
32 Yorgason, Brent. “Teaching with Timelines.” Engaging Students: Essays in Music Pedagogy 6 (2018): 
n.p. http://flipcamp.org/engagingstudents6/essays/yorgason.htmlz 
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understanding formal analysis, we can experience music in a systematic and organized 

way, which allows a smooth cognitive process in studying and synthesizing a score. In 

Yorgason’s software, it is focused on improving your ability to interpret what you are 

listening to (audio) as more of a navigational tool in your listening. The bubble forms 

assist with organizing the audio (score) in your head in a quick and clear manner. This 

software allows you to have multiple layers of forms as well (sub forms) for those works 

that have a more complex hierarchical structure. In figure 2.1, Yorganson gives an 

example of a detailed, multi-layer formal diagram from Bartok’s String Quartet no. 41. 

The image is color-coded and displayed to scale to see the timeline and trajectory of each 

portion of the piece's overall form.  

Figure 3.1. Audio Timeliner©. Bartok Detailed Timeline 

 Yorgason describes the analysis of musical form as one approach to musical 

understanding and describes how Audio Timeliner© can assist with aural skills and the 

organization of what you hear from a recording. Although this research is extremely 

helpful and has benefited many, it is just one layer of information that conductors need to 

acquire to gain a complete and full understanding of a work.  

The analysis of musical form can potentially be very abstract—even farther 
removed from the music than the score itself. But with audio timelines, analysis is 
much closer to the performance, connected directly with the sound source. Instead 
of being more abstract, it can more easily represent our experience of the piece 
(rather than our interpretation of its score). Audio timelines can also help students 
develop their aural skills to a more acute degree and allow them to interact with a 
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wider variety of popular and world music. Carefully prepared timelines engage 
students more deeply with sound recordings and can visually convey many things 
that are not apparent from casual listening or score reading. Including audio 
timelines in our analytical “toolbox” will allow us to deal more directly with 
sounding music as we strive to incorporate more non-Western, non-Classical 
genres into our pedagogy.33 

 Another program worth exploring was developed at the University of Texas at 

Austin, by Robert A. Duke, Yasser Fara, and Dale Stammen. Scribe 5© is a data analysis 

program that allows users to label moments in live observations or recorded videos. It 

also allows summaries of timings and labeled playback options with customized 

configurations. Essentially, as a conductor, you can upload a video of yourself and in real 

time, then add tags and labels to later extract and subsequently analyze your performance. 

For example, you can upload a video of yourself during your last rehearsal, label all the 

times you gave both positive and negative feedback, and then evaluate that data with 

summary tables and descriptions.34 

 
 
33 ibid. 
34 Duke, R. A. Scribe 5 (for observation and assessment). Austin, TX: Learning & Behavior Resources 
(2020): n.p. 
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Figure 3.2. Scribe 4.2. User Manual  

 The main difference between Scribe© and flowcharting is the preparatory and 

subsequent approaches. Scribe© works to analyze previously recorded materials, either a 

rehearsal or performance that has already happened. Flowcharting is a process designed 

to prepare for those activities. What is similar is the act of tagging information in various 

layers. 
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SCOREFLOW©  

The initial realization of Scoreflow© came to be while trying to produce a flow 

chart digitally through basic editing software (at the time, Microsoft Word, using the 

shapes/text box tools). Many times, the author experienced frustration when trying to 

organize the information on paper, finding the diagram cluttered and not quite to scale. 

Typically, it would require a re-write to organize the musical components in a visually 

salient fashion. A lot of time is misdirected when creating the initial setup for a flowchart 

and correcting scale or formatting issues. Another chunk of time is spent merely counting 

measures so that when an item is added to the chart, it is in the correct place.  

It is equally frustrating to attempt to digitize a chart using existing design 

software, which requires an equal amount of extraneous effort to make the program 

produce a foreign chart that is simply a collection of objects and images, strung together 

and tagged to time. The author experienced frustration in attempting to drag-and-drop 

items that didn’t line up together; and any shift of musical elements caused a domino 

effect of scale and placement issues. There are no types of templates in mainstream 

design software to initiate a flowchart with minimal setup effort, or ease of manipulation 

of the various components of the chart. This is often the case amongst all musical 

disciplines when trying to create any kind of musical examples, figures or tables for 

publication.  

Time spent either fastidiously editing a chart by hand or though non-customized 

software is wasted, and probably equally as lengthy. The time spent completing 

insignificant editing tasks could be directed to more productive tasks.  
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 Scoreflow© will not need to understand the user’s inputted data. Each piece of 

information will be represented by the text, integer, number, or string it is assigned to. 

The program will be mainly image-based, where if you want to represent a feature of a 

score within the flowchart, it will be represented by an image (in this context an ‘image’ 

can also be text, but the program treats it as an image, or object, so to speak). If the 

program sees one piece of data (input by the user), it will perform a task or represent that 

data with an image or object in the chart. As a conductor, one doesn’t want to invite 

technology to replace any instance of cognitive process that ultimately aids to internalize 

and synthesize a musical work. The technology in Scoreflow© functions to advance the 

human thought process and create efficient tools to solve problems, while maintaining the 

inherent realization of human thought, emotion, and expression. 

 The program will require each inputted piece of information to be tagged to a 

specific category. Similar to how a score is analyzed, all the musical components are 

tagged to analytical categories. This will enable the filtering feature to isolate these 

categories as the user wishes to view them. That is what makes these charts interactive 

and customizable. Perhaps the user wants to solely view the texture and orchestration of a 

piece and explore how those two categories are related without non-relevant details. 

Scoreflow© can easily create a filtered and narrowed view of one element at a time if the 

user wanted to analyze the music in that way. The program will display the data you 

choose to include, thereby relying solely on the user (conductor or musicians) synthesis 

of knowledge and cognitive processes.   

 Choosing a platform type is an important decision that will highly depend on a 

few factors. The target market needs to be considered here, and the type of investor 
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and/or partnership will also inform the distribution and dissemination of the program. At 

what point does this program or application become a business, and to what level do you 

want to be involved and with whom? Specifically for the platforms, at this point, 

consideration has been made for a mobile app, full computer software, or a web-based 

platform and host where you can enable a mobile-friendly version for smaller devices. 

From initial steps and discussions with professionals in the computer science and 

technology fields, it seems a web-based platform would provide the best option. Benefits 

to this would be cloud-based storage, satellite data hosting, and collaborative editing 

capabilities. Most importantly, hosting the program on a web platform allows the servers 

to take care of processing the data, therefore the user is not required to have overly 

sophisticated or expensive hardware. In addition, web platforms have a lot more 

flexibility regarding who can access your program, where they can access it, and what 

they need to access it.  

There are possible restrictions to consider and avoid such as screen size. If you 

are hosting on a web platform, these types of charts will be designed with varying levels 

of data and different elements/text to display. A web-based platform allows a full-screen 

computer option but would also need to be adaptable for smaller devices, as you couldn’t 

somehow exclude a smartphone with an internet browser. A mobile-friendly display that 

shrinks and reduces the images and objects in the program would need to be created and 

may need to include less information than a full-scale computer could display. For 

example, think of the calculator app on your phone. When you turn your phone sideways 

in landscape mode, it shows more information (a more complex calculator with more 
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options) than it would in portrait mode, which is most frequently used for basic 

calculations.  

 Web-based applications also allow you to hold the charts and store your work in a 

cloud. Having users connected to their accounts where they can log in will enable you to 

add to the versions of the program down the road, pay for storage, etc. One aspect will be 

a freemium subscription option, of which you can allow various packages which offer 

additional features. The web-based option allows users to easily access their flowcharts to 

add or edit at any point across their devices. Most importantly, the chart will remain 

active and editable for the user as they evolve with the piece. Often conductors revisit a 

piece of music and ultimately have a revised interpretation of the score. “A conductor’s 

conception of a piece does not remain static with the passing of time. Interpretive ideas 

change as a musician acquires new knowledge and experience” (Battisti & Garofalo, 

2000, 68).  

SCOREFLOW© FEATURES 

The adaptability of Scoreflow© will enable student conductors to establish a 

process by which they can tackle the otherwise daunting task of analyzing a score. In 

contrast, a professional conductor may use it to efficiently note general ideas and key 

themes they want to exude from the score without indicating details they perceive as 

obvious. Thus, what we are left with is a versatile musical tool that blurs the boundaries 

between music education and performance. 

Scoreflow© is a front-end graphic user interface (GUI) that is unique from other 

software’s for several reasons. Firstly, it will cut out any hesitation when it comes to 
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initial layout and design, thereby saving prep time before further analysis. To begin, the 

program will ask you to input the basic parameters and non-interpretive elements of the 

score to set up your ‘new project,’ like a notation software setup page or ‘project wizard’ 

like function. To compare this to our ongoing example, if we are looking at Dvorák’s 

“Serenade for Winds, Op. 44”, at first you can identify the non-interpretive elements of 

the piece: title, total measures (in sections), number of movements (or sections), whether 

the score is transposed or in C, tempo(s), rehearsal marks (letters or numbers), and 

instrumentation. These fields and parameters are achieved through a simple initial pop-up 

window/setup wizard and, in real time, display and automate a blank flow chart formatted 

to the general structure of the score. From there, you have what you need to begin 

inputting your analysis and interpretive data. The user would go through each tab and fill 

in as much detail as possible (see figures 2.1-2.8 for initial setup wizard user interface 

designs). Each window below consists of a separate tab required to begin a new project.  
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Figure 3.3. Setup Wizard. Title Page Tab 
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Figure 3.4. Setup Wizard. Total Measures Tab 
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Figure 3.5. Setup Wizard. Movements/Section Tab 
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Figure 3.6. Setup Wizard. Transpose Tab 
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Figure 3.7. Setup Wizard. Tempo Tab 
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Figure 3.8. Setup Wizard. Rehearsal Marks Tab 
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Figure 3.9. Setup Wizard. Instrumentation Tab 
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Figure 3.10. Setup Wizard. Project Created Window 

After the initial set up, the program will allow you to input the desired elements 

the user will wish to display. The program will have regular functions similar to common 

editing software’s file menus (save, save as, export), but it will also have common 

categories of analysis tools that have been grouped together in a sidebar input menu. 

These elements are not always fixed components and can be considered interpretive, they 

are part of the cognitive process to achieve a full understanding of the repertoire. A 

sidebar editing tool is an efficient way to display each of the different functions 

mentioned below. The sidebar menu will expand as you select the function, and then you 

will have all the tools that would pertain to those editing/adding tools (figure 3.1, zoom 

on sidebar menu). Below are user interface designs as well as descriptions of each of the 

sidebar menu options in Scoreflow©.  
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Figure 3.11. Sidebar Menu 

In Scoreflow©, melody (figure 3.2) will be used to indicate themes, leit motives 

or other similar prominent melodic ideas from your score study that you would like to 

feature on your flowchart. This will be indicated by shorthand labels (for example, T1 or 

T2 for theme 1, theme 2, etc.) as well as full notation capabilities to represent a fragment 

of melodic content in its native context (highlight tool, more on this below in additional 

features section).   

Figure 3.12. Sidebar Menu. Melody 
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Harmony (figure 3.3) will be visible in a flow chart using Scoreflow© using a 

text-based input system customized to the conductor’s desired analysis method. Roman 

numerals will be one option. A conductor can input the movement of the chords or 

harmonic functions indicated by Roman numerals based on a common key signature. A 

conductor can also input the harmonic sequences by simply writing in the original chord 

label if that is the method they prefer. Another option that will be useful in these charts is 

the filters, where you can visualize one element at a time to see the progression. The 

harmonic flow would be an excellent filter to see the progression and evolution 

throughout the piece.  

 

Figure 3.13. Sidebar Menu. Harmony 

In Scoreflow©, one of the most valuable functions of the program will be its 

ability to visualize the overall form and structure of a piece (figure 3.4). Similar to the 
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Audio Timeliner35, Scoreflow© will indicate form with visual separation. The most 

popular method in doing this is by using ‘bubble form’ arches, where multiple layers can 

be shown to exhibit overarching form and sub forms of a piece. This feature will include 

a stylus tool, where you can click and drag your arches (or braces, depending on selected 

preference) along the scale and automatically format and shape appropriately. 

Figure 3.14. Sidebar Menu. Form 

The rhythm function (figure 3.5) will indicate specific rhythms of interest within 

the chart, combined hyper rhythms, and complex or foundational rhythms worth 

extracting from the score for further exploration. Like the other functions, you will be 

able to notate a specific rhythm and tag it to a measure or place along the flowchart line. 

This feature will also allow you to indicate if you would like to store the rhythm in the 

 
 
35 Yorgason, Brent. Audio Timeliner 2.2. 2016, n.p. 
http://www.singanewsong.org/audiotimeliner/index.html 
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rhythm legend/bank, which will enable you to visualize all the rhythms in one list or pop-

up window. This provides another method of viewing and chunking information together 

for analysis and consideration/interpretation.   

Figure 3.15. Sidebar Menu. Rhythm 

In Scoreflow©, the breakdown of the orchestration and texture (figure 3.6) of a 

piece involves uncovering the various layers. There are common categories of 

orchestration that musicians frequently apply when studying a piece (these include 

melody, countermelody, accompaniment, bassline) as well as some that are less common 

or perhaps very specific to the piece of music. There will also be a custom option where a 

new category can be created, and the program will remember those labels for future 

projects. Groupings of orchestrations can be bundled to show various textures in the 

music. Descriptive words can also be used here to indicate the characteristics of those 

textures. For example, when grouping like-parts in your analysis of the piece, you can 
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include flute, clarinet, and saxophone together with a countermelody label, which can be 

displayed using the shorthand of your choice (see Figure 3). This can be modified in the 

main settings and saved as continuous settings for your personal score-study preference. 

The other elements to this program that will benefit time management will be that for 

each time you write out an orchestrational component of the chart, the list of options 

populates automatically. The user simply must check off the instruments they wish from 

an additional drop-down menu.  

Figure 3.16. Sidebar Menu. Orchestration & Texture 

Similar to the rhythm function, the dynamics function (figure 3.7) will allow you 

to input large category dynamic changes within the chart. One essential item to consider 

is the precedence of specific dynamics within the entire ensemble. You can attach 

significant category dynamics for the whole section if you wish or attach more specific 

dynamics to a smaller grouping. Most dynamic ranges can be summarized to an overall 
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sonority. For example, in the third movement of Dvorák’s “Serenade for Winds, Op.44”, 

the beginning has dynamic ranges of pianissimo and piano. You can summarize into an 

overall general p or pp dynamic as you interpret. As the movement transitions in the 

middle to a more intense feeling and contrasting energy, you might indicate some of the 

sforzando markings, crescendos, and movement to show the change in the chart. 

Figure 3.17. Sidebar Menu. Dynamics 

 The style menu option is the most flexible of the functions within Scoreflow© 

(figure 3.8). It is used to input specific terminology that has been indicated by the 

composer. It is divided into categories of expressive terms, performance practice, as well 

as a custom input solely to tag the text to a specific label for potential filtering, as 

opposed to simply having a text input function. The unique function of the style menu 

will be the articulation function, of which a user can select from a list of common 

articulations in sequence to express an overarching style amongst the instrumentation. A 
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simple example of this would be to indicate tutti marcato accents as a sudden style 

change.  

Figure 3.18. Sidebar Menu. Style 

ADDITIONAL FEATURES 

A significant component of Scoreflow© will be its filtering option. The filtering 

feature option in the program can be explored further in terms of the functionality and 

communication with other elements of the program. For example, a handy tool in 

creating the flow charts would be to filter through the various aspects of the input. If you 

want to only see one element, or a combination of them, or all at once, you can. This 

way, you can narrow down and visualize whatever your study process dictates. This 

feature is highly customizable for an individual conductor and contributes to the 

program’s depth, scope, and usefulness. 
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When looking to export the final flowchart as a pdf or similar document at any 

stage of working completion, you can use the filter option to display precisely what you 

want (all, one category, or a combination). Like many other programs, this type of 

function which exports the flowchart to a pdf will be similar to a word processor or 

worksheet and not require any unique to Scoreflow© set of programming language. What 

will be different will be the option to filter out information you do not want to display in 

the export. Like a spreadsheet (Microsoft excel, for example) where you select the 

specific sheets you’d like to print or export or select the entire workbook, Scoreflow© 

will be able to filter the different musical elements and objects that you placed on your 

flowchart. Immediately what comes to mind is a visually pleasing, color-coded chart that 

displays the affective domain (see Ch.1 topic 5) architectural design. When exporting, the 

user can also include identification markers such as rehearsal marks or measure numbers 

to place into context of the arch of the piece. This could be displayed or printed to show 

to an ensemble to really get an overall sense of the arch of emotion, intensity, or overall 

motion of the piece in its simplest form. The ability to isolate the various components of 

a flowchart could be an extremely useful and meaningful function of the program. This 

connects back to the initial discussion on tagging a piece of information to a category, 

which is essentially creating layers of information in which the program understands the 

various elements and how they belong to a specific layer.  

In keeping with including pre-existing programming languages, Scoreflow© will 

include common functions such as general text box input, drag-and-drop images, as well 

as natural and justified auto-suggested alignments to aid in flexibility and customization. 

The software will also include common functions such as import and exporting in various 
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file types (pdf, svg, png) as well as an extension unique to the program itself for future 

editing and file transfer between platforms (.sfc). These types of additions complement 

the other features of Scoreflow© while also promoting a smooth transition of knowledge 

of a new user, to a confident and efficient user. 

Part of the internal functions of the program include setup features that can be 

edited according to the user’s preferences. This includes selecting how you want your 

edit and input menus to look. For example, in the orchestration section, you can edit how 

you would like to view your instrumental shorthand. A simple setup feature will be 

included to change the full name of the instrument according to preference, for example 

showing alto saxophone as ‘AS’ or ‘ASax’ (see figure 4.1).   

Flute/Piccolo Fl/Picc 

Oboe Ob 

Clarinet Cl 

Saxophone Sax or AS/TS/BS 

Trumpet  Tpt 

Horn Hn 

Trombone Tbn 

Euphonium Eu 

Tuba Tu 

Percussion Snare=Sn 

 Suspended 
Cymbal=Cym 

 etc…. 

Add New Add New 

Figure 3.19. Example of Instrumentation Shorthand Menu 
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Another common feature in computer programs is a wizard assistant, for new 

users to navigate their way around the program and learn how to use it. This type of 

guided tour through the program can encourage younger conductors to proceed in 

creating a flowchart more confidently. This could be selected if they need an assist. 

Professional conductors would use this function less and not in the same sense of 

exploratory use as a beginner conductor but could however speed up their comfort and 

efficiency with the pathways they chose to utilize in creating flowcharts. Further tools of 

this function could include descriptors of common study practices such as those described 

by Battisti and Garofalo’s Guide to Score Study. They explain score-study as a four-step 

process: score orientation, score reading, score analysis, and score interpretation. 

Scoreflow© could be used as a great vehicle for this process, prompting the user to 

complete each step while simultaneously inputting the data into the Scoreflow© program 

to be retrieved later. 

The last additional feature to mention is the idea of creating rhythmic and melodic 

legends using a highlight tool option. This coding language for this feature is of a more 

complex nature, as it would require recognition of a musical score in terms of notes and 

rhythms. The highlighting tool (essentially, a reading tool) would allow the user to copy 

over an important rhythm or melody from a digital score hosted by a different program 

(i.e., PDF in Adobe). The reason behind this feature is to be able to maximize the 

efficiency of connecting related rhythmic and melodic fragments in a piece. For example, 

if you wanted to extract all the melodic themes in the first movement of the Dvorák and 

compare them against each other, you could. The highlight tool will copy the melodies 
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and allow you to represent them in your chart with a reduced label, of which you can 

toggle over to unveil. It will also create melodic and rhythmic legends that you can open 

in separate pop-up windows, to enable the user to view them together. This portion of the 

coding language could be difficult, particularly the rhythmic highlighting tool, as it will 

require the removal of the pitched notes, and isolation of the rhythm only. 

In exploring the various functions of Scoreflow©, we see a clear representation of 

the functionality and use of digital software for flowchart design. The main benefit of 

these features relies heavily on the ability of the program to project appropriate scale and 

categorize the inputted information in a visually organized layout for ease and clarity of 

study. 
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CHAPTER 4 

THE FUTURE OF SCOREFLOW© AND FINAL SUMMARY 

SCOREFLOW © RESULTS AND APPLICATION 

  Notation systems have evolved over centuries of rising complexity in societies, 

far from the centuries that solely relied on verbal transmission; and the method musicians 

use to contribute to a teaching-learning environment is also rising in complexity. Tejada 

believes that this rise in complexity requires musicians to develop abstract internal 

representations of sound in their process, and likely build up memory structures over 

time.36 The process of designing a digital flow chart aids in storing memory structures, 

and the automation of structure and scale that Scoreflow© can achieve for the user allows 

more time to input, and subsequently, internalize the sound images and large-scale 

interpretation of the work more efficiently. The subsequent results of Scoreflow© are 

visualized below (figure 5.1) and allow the user to see a full-scale representation of the 

data they have uncovered, whether it be a representation of standard elements of the 

score, or a theory of how a melodic gesture in a theme reappears throughout.   

 

 
 
36 Tejada, Jesús. "Hearing Music Notation through Music Score Software: Effects on Students’ Music 
Reading and Writing." International Journal of Learning 16, no. 6 (2009): 18. 
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Figure 4.1. Full visualization of Dvorák’s “Serenade for Winds, I: Moderato, quasi 
marcia” 
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 At this point in the process, it is necessary to identify useful tools and techniques 

that are involved in the final stages of producing a Scoreflow© flowchart. After setup, 

you begin to input the various categories of data collected from the score. Some of the 

most important categories include harmony and form. These categories require more 

interpretation than, for example, inputting the dynamics (even with slight changes you as 

a conductor may decide) or rhythm functions. Harmony and form are much more 

complex decisions that sometimes vary between conductors but maintain a strong 

foundational element to creating an auditory representation (or sound image). Knowledge 

and proper representation of a Scoreflow© chart also requires a tool that allows the user 

to imagine the trajectory and structure of a piece, however detailed or abstract the 

composer intends. A user can easily envision these key functions of a piece with the 

assisted technology utilized in Scoreflow©. 

 Once the chart is close to completion, the user can easily perform multiple read-

throughs of their score with efficiency and thoughtful consideration of scale and 

subsequent impact of the various musical elements of a score. Read-throughs are a tool 

that is common amongst conductors to enable and promote memory and role of retrieval 

structures, as mentioned in chapter two37. The conductor requires a certain amount of 

internal memory and knowledge of a score to confidently execute a rehearsal or 

performance. For example, if reverting to chapter one of Grainger’s Molly on the Shore 

(figure 1.1), you can quickly determine the lengths and scale of each portion of the form 

in a visual function. You see that the overall rondo form consists of ABACADA, and that 

 
 
37 Battisti, Frank L., and Robert Joseph. Garofalo. Guide to Score Study for the Wind Band Conductor. Ft. 
Lauderdale, Fla.]: Meredith Music Publications, 1990, 18. 



Texas Tech University, Kerri MacPhee August 2021 

 

 

56 

each time A repeats, it is significantly longer than the contrasting sections (B, C, D). You 

can also quickly see how each of those sections (B, C, D) are from the Temple Hill 

folksong, and all the A sections are returns of the Molly on the Shore folksong. With 

envisioning the overall rondo form and being able to input that data and represent it in a 

visual form, allows then for the storage of more detailed information within those 

sections. As a different but related example, we also know that the Temple Hill portions 

(B, C, D) have modulating modes, B - Bb Dorian, C - Ab Dorian, D - F Dorian, and this 

flowchart gives you that context and how they related to the repeated Ab major 

presentations of A (Molly on the Shore).  

THE ROAD TO PRODUCT-MARKET FIT 

 The conception of this program requires successful transition through several 

stages prior to achieving product-market fit, a common terminology describing a 

company’s readiness for market. Through customer feedback and interest, early adopters, 

and partners, Scoreflow© can begin to expand into the target market and assist 

conductors in their score-study process.  

An important consideration for the development of this software is the target 

market. An obvious blanket statement would be that musicians’, specifically conductors, 

can use this tool, but it is necessary to be specific in determining the type of user. The 

specifics of the target market for this software need to be considered when selecting 

various program functionalities and how they fit each user type. Ideally, the program has 

enough features (without overwhelming) that it can be utilized by beginner conducting 

students, more advanced conductors, or educators alike.  
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Another consideration can be made for composers. This might include features that could 

assist composers in brainstorming or conceptualizing ideas for compositions. For 

example, picture a flowchart as an inverted process, whereby the initial sketching could 

be complete before the actual writing and notation of the piece.    

It will also be important to enable Scoreflow© to be compatible on the most 

popular platforms, and dominate them all at once upon release, ensuring cross-platform 

compatibility. One example of how this can negatively affect the release of the program 

would be the alienation of a category of software users. For example, it wasn’t until 

version 10 of Photoshop (CS3) in 2007 that it became compatible with both Windows 

and Macintosh. The nature of this release caused a misconception that the program was 

not available to the large base of Mac users. 

Another consideration can be the functions of the program, and at what point are 

too many options overwhelming to the user? Coming from a research perspective, you 

want to include as many features as possible and if the user doesn’t utilize each 

component, then so be it. This makes the customization aspect much more authentic and 

fitting for the user. However, from a business perspective you want to consider the 

hosting platform. For example, the simplicity that Apple™ products are built in contrast 

with most Windows™ based software or programs. Finding this balance is a decision that 

would require consultation with an advisory panel.  

The goal for distribution involves a broad range of levels of musicians, in a 

specific category. Specifically, any user who is required to study a score is part of the 

target market: students and teachers in an educational setting; conductors of varying 

levels and stages in their careers; or composers working out outline their ideas for their 
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next piece. Test groups will help determine the suitability of the software and what type 

of hosting platform is plausible for successful launch. It will be necessary to gather a 

team of individuals from various specialties to enable product-market fit in Scoreflow©. 

FINAL SUMMARY AND FURTHER DISCUSSION 

 A conductor’s ultimate goal is embodiment of the musical score through gesture 

using kinesthetic perception skills.38 These skills are gained through aural perception 

(musical ear) and visual representation of the notated score. Scoreflow© heavily assists 

with Wittry’s importance of acquiring a visual representation of the score. Her research 

also ties well with Williamon & Valentine’s work in retrieval structures and Chase & 

Simon’s chunking theory. The results of these concepts support kinesthetic perception of 

the score, and ultimately work to acquire full embodiment of the score. 

As a final summary of both my research and entrepreneurial idea, it is worth 

reiterating the key components of this document: conductors must study scores to execute 

their role successfully and confidently as a conductor, flowcharting is a worthwhile tool 

in channeling a conductor’s score-study process, and technology can efficiently assist in 

expediting that task. The idea for Scoreflow© came to me in a period of frustration in 

time management; I was presented with a problem - and upon further research I was 

surprised at the lack of technology available to musicians for visualization of these tasks. 

The other discovery was the hunger of young conducting students who want to explore 

score-study processes, how flowcharts can be used as a tool for self-discovery, and 

subsequently create individual processes for that person. 

 
 
38 Wittry, Diane. Baton Basics : Communicating Music through Gestures. 2014, 30. 
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This project has demonstrated how computers and technology can be used to complement 

musical thought and process, without interfering in the human creative process. 

 Moving forward, Scoreflow© will enable a generation of conductors to find and 

hone their individual process and principle, encouraging confidence in knowledge and 

skills, encouraging collegial discourse, all the while providing a modern and efficient 

technology tool to do so.  
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