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Per Dahl:  Music Reading as Creative Practice in Music Performance 
Thank you for the introduction and invitation to present a research project that we will start this year 
in Stavanger.   

•  Here is an overview of my presentation (Power Point) 

•  First some background focusing on some central concepts like conventions, literacy and eye 
movement. 

• Then I will present some of our ideas about the reading process, our hypothesis and 
experimental situations ending with an overview of our objectives.  

Our point of departure in this project will be a musician's situation. In a way we will turn around the 
traditional communication model seeing the composer as the sender, the music notation as the 
message and the performer as the receiver. Taking the performer’s position we will try to detect 
some of the creative processes that a musician has to conduct in order to perform from notated 
music. We will show how reading music best can be understood as a literacy based skill - as a lens for 
the performer to cover all the aspects of performance generated by his/her understanding of the 
material. We will use registration of test person’s eye movements in music reading situations both 
using and not using their instruments.  

Background 
• The principles of notation of composed music have been stable for several hundred years, 

but the performance practice has constantly changed. This means that the decoding of 
notation only constitutes a limited basis for the choice of expressive qualities that a 
performer must make in a musical context.  

• Additional information must be obtained from the performer's experience / training, and this 
knowledge is often organized in the form of conventions to be used in different musical 
styles.  

• We see the ability to identify and understand notation in a music performance context as a 
literacy based skill. 

Research traditions have focused on music reading with a view to identifying reading strategies, and 
in that respect the registration of eye movements are widely used. However, these studies often 
reduce the notation to a graph with pitches and tone lengths without expressive characters (dynamic 
and articulation marks and linguistic utterances). When measuring music reading skill as the number 
of notes played right/wrong, we find that this practice restricts the understanding of music reading 
from a context of musical performance. 

Music and Notation 
We take as a basic characteristic that Music has always been a performance practice based on sound, 
temporal movement and our aural impressions. 
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• The notation of classical music can be described as a logical-mathematical graphic system 
that is most consistent with the melodic element of the musical progression through an 
indication of pitch. Tone length, the specification of the time dimension, has a notation of 
internal relations (short and long notes) that are retained even if the basic tempo changes.  

• A characteristic feature of a musical utterance is that the performer structures elements that 
violates or goes beyond the structuring which is embodied in the logic of musical notation. 
These differences occur on both the plane of succession (the temporal dimension) and the 
plane of simultaneity (the articulated dimension) to use the dichotomy in (Agawu, 2009) 

• The performer's knowledge of style and interpretation traditions within different periods and 
musical genres is the type of knowledge that in this project is referred to as knowledge of 
conventions in music notation.  

Conventions in music notation 
 

 

 

 

 

 

 

The uncertainty in this visual input will not be reduced by adding another note. Identification is based 
on clef, and accidentals (#,b). Pitch related to instrument (octave and/or transposing) and historical 
pitch. Tempo based on text and numbers (Allegro, Adagio, Metronome: M.M. = 72). 
Emphasis/stress in rhythm based on place within the bar. This is not necessary a syncope. 
Articulation and dynamics based on (knowledge of) style and verbal utterances. Expression elements 
are based on context and style. For reading, the identification based on clef and accidentals is 
sufficient for decoding the figure. In order to play this the rest of the left side (blue) is also necessary, 
but to make a performance (live music) you need to use conventions related to the elements at the 
right (yellow). 

Musicians knowledge of conventions 
• Every musician has acquired knowledge of notation conventions through their training, a 

training that most often took place in teacher-student contexts where the teacher has 
supplemented decoding of the notation with verbal and or sounding additions.  

• The music student has acquired this skill both as linguistic references (analogies and 
metaphors) and as musical references (sounding and gestural) and as combinations of these 
two types. 

Identification based on 
clef, and accidentals (#,b) 

Pitch related to instrument 

(octave and/or transposing) 

and historical pitch 

Tempo based on text  
and numbers (Allegro, 
Adagio, Metronome: 
M.M. = 72) 

Emphasis/stress in rhythm  

based on place within the bar 

Articulation and dynamics 
based on (knowledge of) 
style and verbal utterances 

Expression elements 
based on context and 
style 
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We felt the need for a concept that could catch up with the multiplicity in the relation between 
performer and music notation, not reducing everything just to ‘reading’, and ended up with the 
concept of literacy. 

Literacy (UNESCO’s definition 
Our understanding of music reading as literacy based skill will include the performer’s ability to 
identify, understand, interpret, create, communicate and compute using printed or written musical 
notation in varying contexts. The second part of the definition, the learning continuum, can be 
connected to a performer’s skill development. As such we find the concept literacy adequate for the 
relation between the written material and the performer’s meaningful actions connected to it. We 
will use the literacy perspective with all its possibilities for creative practice, but we accept that in 
reading classical music, literacy activities are necessary but not sufficient conditions for identification 
of the performance practice. The rice and fall of literacy in classical music have had immense 
consequences developing the musical culture. 

Consequences of literacy in music 
1. First of all literacy will function as an enhancing process in establishing a tradition, as it 

allows transference of knowledge from one generation to another in an abstracted manner, 
establishing both the object of knowledge and the ideological framework for the knowledge 
that identifies the tradition. The notation system objectifies the music and the elements in 
notation are the results of choices that have ideological background and consequences. 
(Examples: Figured bass, Tablature, Chord chart, Lead sheet, Vocal score) 

2. Separation between creator (composer) and performer (musician). This dimension was not 
important in the beginning in the church music as its focus was on the use of music in the 
congregation, not on the music work as such. The separation became very important when 
the separation of the roles of the composer and musician developed from the Renaissance 
on. Today’s discussions on musicians as performers as creators or re-creators might be taken 
as a sign of liberating the music from the literacy heritage. 

3. The reduction of the phenomena to a linear sign system makes it possible to create new 
relations between the content and the context of the original object.  This might be 
destructive to the actual tradition and its development as a musical (aural) tradition. 
(Example: The traditional skewed tonalities and rhythmical variability in folk music are not 
possible to capture in the traditional music notation system.) 

Studies of eye movement 
• Studies of eye movements have been used particularly in connection with the reading of text 

(Rayner, 1998) but have also been widely used in studies of music reading skills, particularly 
among adults.  

• In their review article (Madell & Hebert, 2008) argue that recent music reading experiments 
have generally been concerned with questions of skills (skill levels) and that fairly coarse 
definitions of musical properties have been used, which have prevented an analysis of the 
structural interactions of music performance.  
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• In her review article (Gudmundsdottir, 2010) she points out that many studies show that 
training, focusing on the understanding of musical structure, is more effective than methods 
that focus on the identification of pitches. Furthermore, most surveys have been conducted 
among adult performing musicians, although the time to learn reading music for most 
students lies in childhood.  

Using only pitch and tone length has been characteristic of many music reading experiments. Pitch 
and tone length represent the dimension of succession, while most of the conventions are related to 
interpretation of timbre, articulation and dynamics, i.e. to simultaneity dimensions. To rule out these 
conventions is to relate to music as if music was identical with the printed material. 

Music reading as creative practice 
To sum up the background for our investigation we can say that as creative practice the literacy 
based skill to read music can be described in three dimensions, all involved in making music: 

• Interpretation is the ability to detect the relation between context and content of the 
material 

• Creativity is the ability to establish an associative hierarchy of the material 

• Performance is the ability to make a materialisation of the content in a context 

One advantage of using the literacy concept in our thinking about music reading, is that literacy 
seems to open up for a lot of different cognitive activities in a performer’s handling of a music 
notation. Reading will not be restricted to the visual input from the notation but will involve the 
performer’s epistemological potential and how this will affect the reading process. 

I will now go more directly in to the project we hope to start this year. We will operate with four 
levels in a hierarchy of knowledge in the reading process. 

The reading process 
Four levels in a hierarchy of knowledge 

1. Denotation  (What note is that?) 
2. Principles of structuring (What kind of codex is indicated?)  
3. Connotation (Phraseology in the music /style)  
4. Horizon of understanding (Conventions of notation) 

The musical interpretation of the note character is a creative activity on several levels. Denotation 
will indicate what action grip/position on the instrument is specified in the note character. This kind 
of sign identification is based on our ability to differentiate impressions. Taking differentiation as the 
acting principle of structuring at this level each input will be adapted to a known codex. The 
connotation of the characters will seek the most effective transition from the previous position 
(note/tone) to this and the next. In the early stages of the development of literacy, (perhaps 
especially at the alphabetic-phonemic stage) there may be the same reading strategies between text 
reading and note reading.  

Empirical research in music reading has been mostly concerned with the first three levels focusing on 
the decoding of the visual inputs. Our project will try to go one step further, studying the 
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understanding of conventions in reading music notation. We know that an advanced text reader 
seeks meaning by taking advantage of the syntactic information in the text. Presumably something 
similar happens with advanced music readers, who through their literacy based skills use conventions 
in the creation of musical syntax, i.e., using a type of knowledge that alone cannot be read from of 
the printed music. 

Eye-hand span and Fixation location 
So far the studies indicate that the time lag between perception and action in text reading is 
independent of skill, whereas information storage capacity is tightly linked to expertise. This means 
that it is not so important how skilled performer you are, but it is your capacity to information 
storage that counts. We think that this time lag is also linked to the cross-domain mapping ability.  

• But fixation location is a difficult measure in music reading, because the primary fixating unit 
in music is unknown. 

While tempo is rather freely chosen by text-readers, music performers have to stick to the tempo in 
the music, which means that eye-hand span cannot be measured only by the distance between 
reading and playing by counting notes or measuring the time, maybe the beat would be a better 
measure. Comparing reading strategies in reading without instrument and in a performance situation 
will give us some information about the validity of using eye-hand span as a measure of reading 
abilities. 

• The structure of the phrase endings serves as a sort of musical mnemonic, pulling memory to 
logical structural pauses. Results indicate that while structural boundaries increase 
participants’ eye-hand span, physical boundaries tend to impose demarcation of chunks to 
be processed. 

• In addition to fixations on note tails, key signature, bar line and keyboard, music readers 
fixate more on blank parts of the sheet than text readers 

In particular we will examine whether this could be related to time spent on understanding the 
conventions of the notation.  

Testing equipment showing raw data of eye track 
To illustrate some raw data from eye-track movements I will show you a sight reading situation. Here 
only the reading will be shown, as the sound and eye-track registration became blurred due to too 
much bodily movement from the performer for this apparatus. We have mobile apparatus to be used 
in our project. (showing and commenting a video). 

 I’ll play the first half of the reading situation and repeat with detailed comments on Blind spots. 
Reading the first figure in detail but due to structural similarities in bar 3 and 1, grasping bar 3 in one 
fixating.  Complex accidentals in first bar of second staff. The one bar pause is skipped in reading 
process without instrument. 

Musical syntax 
• The musician's ability to combine different skills / knowledge areas simultaneously; cross-

domain mapping, (Zbikowski, 2002) is essential for proficiency in terms of musical 
expression. 
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Patel’s solution (Patel, 2008) is the hypothesis that music and language have separate representation 
networks, but that they may have convergent resource networks for syntax processing. I think this 
hypothesis stays clear of Peter Kivy’s critique of Patel in the essay “Music, science and semantics” in 
last year book “Sounding off”(Kivy, 2012). 

Patel’s interference is time delay in solving tasks. His experiments (with (Slevc, 2007)) show that 
processing a harmonically unexpected chord interfered with the processing of syntactic (but not 
semantic,) relation in language, generated a delay in reading. We think that Music reading as literacy 
based skill in a performance represents a type of integrated action. We will see if eye-movement 
registration will support the hypothesis and maybe give more information of the cognitive processes 
involved. We will use eye movement registration as an indication of cognitive activity.  

Our hypothesis 
The distinction between good and poor music readers cannot only refer to the number of errors in 
the performance of music examples, but can also be linked to the degree of understanding of 
conventions as measured by time spent on cross-domain mapping / syntactic integration. 

In a musical context the number of errors will not alone determine the quality of the performance, 
the musical development and expressive qualities are at least as important. The assessment of the 
musical performance will be more related to the performer's ability to phrasing, articulation and 
timbre treatment, i.e. the use of musical expression based on his/her understanding of the 
conventions of notation.  

• To master the conventionality of the notation includes being able to reveal the musical syntax 
of the notation and to integrate linguistic information from previous experience / knowledge 
of style as a basis for the performance in a musical context. 

Searching for an understanding of music reading as creative practice in music performance we will 
use studies of eye movement as our lens to the performer’s horizon of understanding. 

Approaches in our project 
We will operate with three levels of notation; 

1. Material without dynamic and articulation marks (just tone length and pitch, no linguistic 
signs) 

2. Normal notation with dynamic and articulation marks (including linguistic signs) 
3. Advanced notation (logically rephrasing melodic and rhythmic elements from level 1 and 2)  

 

Level 1 is most used in existing music reading investigations in which the registration of eye 
movements constitutes the data base. To clarify that music reading in a musical context is a literacy 
based skill, and not just a simple decoding process, we will use the two other levels. This would 
suggest a new possibility to record how the syntactic integration / cross-domain mapping is included 
in the task solution when the notation challenges the subject's conventional understanding. 

All studies of eye movements in music reading situations show that candidates have a scope of visual 
fixation time that comprises more than a single note. This would indicate that the (static) information 
coming from the eye must be transformed into sequential impulses. The action impulse will include 
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groups of visual signs combined with conventional knowledge. Musical syntax refers to the principles 
governing the combinations of discrete structural elements into sequences. We will therefore 
compare musician’s reading strategies in just reading and in playing their musical instruments. 
Through the three levels of the material it will be possible to uncover the way notation’s 
conventionality affects the performance and reading strategies.  

Experimental situations (I) 
All tps are performing music students playing the flute, the oboe, the clarinet. Preferably instruments 
where the performer usually do not look at the finger positions. (as with pianists) 

A  Pre-testing of Tp’s (test person’s) performance skills 
Tp will be shown and asked to play snippets of music material (levels 1,2,3). Documentation through 
eye-tracking and video. 

• It is only the tps who pass the pre-test adequately that will be involved in the project. This is 
to ensure that the differences in music reading skills that are identified in the other tests can 
be attributed to tps’ music reading skills and not to different degrees of performance skills. 

B. Testing of the subject's music reading skills without instrument 
Tps are presented with three different examples in which two of them could sound the same and the 
third differently. Documentation through eye-tracking and video. 

•  Tps are presented with three different examples in which two of them could sound the same 
and the third differently. Tp will highlight what is different. This test will be conducted as a 
"self-paced reading" test where tp himself pushes a button to get to the next task. 

In a study in Psychomusicology (Ahken, Comeau, Hébert, & Balasubramaniam, 2012) tested eye 
movement patterns during the processing of musical and linguistic syntactic incongruities. Their 
findings are consistent with the hypothesis of a shared cortical network for syntax integration. We 
will use different levels of music notation to see if literacy based skills (knowledge of conventions) 
generate different syntactic integrations. 

Experimental situations (II) 
C. Testing in Prima vista playing 

Tp will be shown a complete music score where he/she will be asked to perform each in the most 
musical way from prima vista (sight-reading). Each sample belongs to one of the three levels. 
Documentation through eye-tracking and video. 
 
This test will be conducted several weeks (months) after the two. This will give us some time to 
analyze the results and make adjustments to the material in the last test. 

Following the prima vista-test an interview with the tp will be conducted reviewing the eye-tracking 
log of this test for collecting tp's own explanations of the results. 

Combining information from the tests, we will get information to compare the tp’s reading skills in 
reading and performance situations. What are the different strategies in reading exercises and 
performing exercises? How does tempo in the music affect the reading process? Are fixating on blank 
spots more used in performances? Is decoding a more prominent strategy in reading without 
instrument than in a performance situation?  
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Main and secondary objectives 
 Main objective: 

 Develop new perspectives and gain new knowledge in music reading by studying musical 
performance as literacy based skill. 

Thinking of music reading as a literacy based skill opens up for new perspectives on music 
communication. We can reverse the traditional model starting with sender- continuing with the 
message and the receiver. Instead of accepting the notation as the composer’s message to the 
performer, we will take the music performance (the receiver’s perspective) as our point of departure 
and try to detect some of the creative processes that a musician has to conduct in order to translate 
the music to music; i.e. transforming the notation to expressive sounds.  

In addition we hope to reach some of our Secondary objectives: 

1. To survey subjects' understanding of conventions in music reading 
2. Identify and compare the procedural changes in eye movement patterns in the various tests 
(reading vs performing). 
3. Identify how the written material's design influences music in reading and performance. 
4. Identify the explanatory potential of SSIRH/cross-domain mapping hypothesis in relation to 
music reading and its conventionality.  
5. Develop reasoned views on education methodology in music reading. 

 

Thank You! 
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