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Abstract 

 

This thesis is a contribution to research on the type of symbols necessary for 

optimising sight reading of percussion scores. The aim of this research is to provide 

an empirical basis for the standardisation of the symbols used to represent percussion 

instruments.  

In order to do this, an experiment known as the Pictionary task was conducted. This 

involves pairs of participants communicating the names of percussion instruments to 

each other using only graphical means. The results of this experiment provide an 

insight into the formation of these symbols and how they are perceived by naïve 

viewers. The symbols formed in the experiment are analysed and discussed in 

comparison to existing symbols before a decision is made as to the optimal symbol 

for each instrument.  

Several avenues of further research are then discussed, including possibilities for 

instruments other than percussion. 
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Introduction 
 

This thesis is a contribution to research on musical notation, specifically the types of 

symbols required for optimising fluency of sight-reading percussion scores.  

This work necessarily bridges the fields of music (where there has been some 

anecdotal discussion of notation and its efficiency) and psychology (where there is a 

small and emergent area of interest in sign and symbol reading for practical 

application). The aim of this bridging is to provide an empirical basis for the 

investigation of percussion symbols.  

 

The thesis is divided into the following six sections: 

 Exposition of the Problem – Why do we need symbol notation? 

 Literature Survey 

 Participants and Methodology 

 Results 

 Discussion 

 Further Research 
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Exposition of the Problem – Why do we need symbol notation? 
 

Multiple-Percussion refers to music that requires two or more instruments to be 

played by one percussionist
1
. This is a relatively new area of percussion repertoire 

with the first piece of multiple-percussion music, Stravinsky‟s L’Histoire du Soldat 

(1918) being less than a century old. Since this first work there has been an 

explosion of multiple-percussion works being written, particularly in the last two 

decades. This area of percussion, however, still remains relatively unexplored, 

particularly when it comes to the area of notation. There is currently no standardised 

method of notation for groups of un-tuned percussion instruments. This inevitably 

leads to a number of problems for the percussionist, as every time he or she goes to 

learn a new piece of multiple-percussion music he/she must first learn a new system 

of notation. There are currently six different forms of notation for percussion (not 

including graphic forms
2
). There has been considerable debate amongst the 

percussion community as to which form of notation is the most effective and there is 

yet to be a consensus on the subject.  

 

Staff notation is the most commonly used form of notation today. It involves 

notating the instruments on a traditional five-line staff, using a key
3
 to show which 

line or space corresponds to which instrument. Figure 1 demonstrates this form of 

notation in a practical setting. Kevin Volan‟s solo multiple percussion work She Who 

                                                           
1
 Alyssa Gretchen Smith, ‘An Examination of Notation in Selected Repertoire for Multiple 

Percussion’, D.M.A. document, Graduate School, The Ohio State University (Columbus, Ohio, 2005), 
5.  

2
 Graphic notation refers to notation using non-traditional symbols and text. The possibilities for this 

type of notation are therefore seemingly limitless and hence will not be examined in this thesis. 
3
 A systematic representation showing which note refers to which instrument or showing which 

symbol refers to which instrument. 
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Sleeps with a Small Blanket is written for seven separate instruments. Volans uses 

only the lines of the staff, therefore needing to expand into ledger lines for the lower 

instruments. While this form of notation can be very effective for small groups of 

instruments, its ability to cater for large numbers of instruments is extremely 

limited
4
.  

 

Figure 1 - Kevin Volans: She Who Sleeps with a Small Blanket. Solo multiple percussion piece using Staff 

notation. 

 In order to cater for a larger number of instruments while still using a five-line staff, 

expanded staff notation was devised. In this form of notation the instruments are 

spread across multiple five-line staves. While this does allow the five line staff to 

cater for a greater number of instruments, it takes up a great deal of space and can 

still become confusing when there are a large number of instruments, particularly 

when switching rapidly between the two staves. Iannis Xenakis employed expanded 

staff notation for his very popular solo percussion work Rebonds B (Figure 2). 

 

Figure 2 - Iannis Xenakis: Rebonds B. Solo multiple percussion piece using Expanded Staff Notation. 

 

                                                           
4
 Without expanding into ledger lines, a five-line staff can cater for only nine instruments at a time. 
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Line score notation is the second most popular form of notation used today. In this 

form of notation each instrument is situated directly on a line. The lines are equally 

spaced and the number of lines in the score corresponds to the number of instruments 

in the set-up
5
. As Figure 3 demonstrates, this notation is extremely effective for 

small groups of instruments, however for groups of approximately seven instruments 

or more
6
 it becomes very difficult to distinguish one line from another. A piece 

which demonstrates the complexity of line score notation when a large number of 

instruments are involved is 13 Drums, written by Maki Ishii (Figure 4).  

 

Figure 3 - Line score notation using five instruments. 

 

Figure 4 - Ishii: 13 Drums. Solo multiple Percussion piece using line score notation. 

 

                                                           
5
 A term commonly used in multiple-percussion to refer to the configuration of instruments on 

which a percussionist must perform.  
6
 John C. O’Neill, ‘Recent Trends in Percussion Notation’, Percussive Notes: Research Edition; 

Percussionist 18, no. 1 (1980), 28. 
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Modified line-score notation was devised as a method of notating for large groups of 

instruments on a line-score stave whilst still retaining some clarity. This involves 

instruments being notated directly on, above, below or between lines. The lines do 

not have to be equally spaced and the number of lines in the score does not 

correspond to the number of instruments in the set-up. Figure 5 presents an example 

of a modified line score staff catering for sixteen separate instruments. 

 

Figure 5 - Modified Line Score notation using sixteen instruments. 

 

A relatively new and unused form of notation for percussion is Adapted Keyboard 

Notation. A conventional five-line staff is used with the instruments being notated on 

lines and spaces with the addition of sharp signs or flat signs. This is coupled with an 

instrument set-up arranged in the configuration of a keyboard. Each note indicated in 

the score corresponds to the appropriate place in the keyboard configuration. David 

Hollinden‟s multiple percussion solo Cold Pressed is one piece which uses this type 

of notation. His suggested set-up of the instruments in a keyboard configuration can 

be seen in Figure 6 while the notation key can be seen in Figure 7. Figure 8 

demonstrates the notation in full effect. 
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Figure 6 - Instrument set-up diagram from Cold Pressed  

 

Figure 7 - Notation key to Cold Pressed 

 

Figure 8 - Cold Pressed. A solo multiple percussion work using Adapted Keyboard Notation. 

While in theory this provides an effective method of standardising percussion 

notation, in practice it has many flaws. Due to the varied nature of percussion 

instruments, it is not always practical to set up the instruments in a keyboard 

configuration. In addition to this, the use of chromatic notation suggests pitch 

implications which can be misleading and distracting to the performer.  
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The focus of this thesis is symbol notation, a relatively unused form of notation in 

which each instrument is represented by a pictogram
7
 which is placed above the 

appropriate note in the score. Symbol notation can either be notated on a single line 

(Figure 9) or over multiple lines (Figure 10), depending on the number of 

instruments required.  

 

Figure 9 - Symbol notation using a single line. 

 

Figure 10 - Symbol notation using two lines. 

 

There is evidence to suggest that pictures have a significant processing advantage 

over words
8
 and therefore the current practice of using instrument names or 

abbreviations in percussion music is inefficient and outdated (an example of this is 

seen in Figure 11). In addition to this, symbols are not tied to any particular language 

and can therefore be universally understood. By eliminating the need for a key or 

                                                           
7
 A symbol designed to represent a specific percussion instrument or beater. This term is 

synonymous with pictograph. 
8
 Marilyn Chapnik Smith and Lochlan E. Magee, ‘Tracing the Time Course of Picture-Word 

Processing’, Journal of Experimental Psychology: General 109, no. 4 (1980), 373-392. 
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legend, symbols also help to facilitate sight reading, a task that can become quite 

complicated when dealing with large numbers of instruments. This form of notation 

is also one of the most economical in space. This provides a significant advantage 

when it comes to the perception and processing of rhythm. Sight-reading studies 

have demonstrated that the human eye is only able to perceive an area of 

approximately one inch with great clarity when reading music
9
. Therefore the more 

spread-out a staff is, the more difficulty a performer will have in correctly 

identifying and playing the written notes.

 

Figure 11 – Conventional staff notation with instrument abbreviations
10 

All of these advantages clearly point to symbol notation as the most effective form 

for notating for large groups of instruments, however the notation system itself has 

never been fully investigated to optimise its potential. No instrument in the 

percussion family has one standard symbol that is used to represent it; instead each 

instrument has a number of different symbols originating from a number of different 

sources. This means that each time a percussionist goes to learn a piece of music 

using symbol notation they need to learn a new set of symbols. This makes symbol 

                                                           
9
 Andreas C. Lehmann and Reinhard Kopiez, ‘Sight Reading.’ The Oxford Handbook of Music 

Psychology (2009), 345. 
10

 Gary D. Cook, Teaching Percussion. New York: Schirmer Books, 1988, 104. 
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notation no better than any other form as it requires the learning and memorisation of 

a key before any playing can take place. If symbol notation is to be effective the 

symbols need to be standardised and learnt throughout the percussion community. 

Only then can symbol notation reach its full potential. 

 

It is important to note that symbol notation does have one limitation in that it is 

ineffective for notating for groups of the same instrument (eight tom-toms, for 

example). Therefore the current study is only concerned with the use of symbol 

notation for groups of varied instruments.  

 

The following section presents a survey of the current literature relevant to the 

project. 

 

Literature Survey 
 

The literature relevant to this project falls into two distinct categories 

 Those relating to music 

 Those relating to psychology 

Those in the first category focus on the different forms of percussion notation, 

debating each of their advantages and disadvantages and consequently coming to a 

decision as to the optimal type of notation to be used. Those that focus on symbol 

notation do not examine the creation of the symbols, but rather the relative 
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effectiveness of this type of notation in comparison with others. The symbols that are 

presented in these sources have either been created by the author or gathered from a 

number of different composers. 

The research from the field of psychology focuses on the creation and development 

of symbols. They explore how different levels of interaction affect the creation of 

symbols and how effective these symbols have the potential to be. This type of 

literature however, has no direct relationship to music. 

The purpose of the current literature search is to draw together the work in music and 

psychology in order to optimise understanding of the field so that symbols in 

percussion notation may be investigated in an empirical manner. 

 

Literature Relating to Music 

Note that this thesis has attempted to survey all currently available literature on the 

topic of percussion notation with the only criteria being that symbol notation is 

discussed in some manner. Thus, the literature is discussed in chronological order. 

The following table presents a summary of this literature, demonstrating the author‟s 

views on symbols, whether they have devised their own symbols or presented a 

collection from other sources and whether any justification or explanation of these 

symbols was given. 
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Table 1 – A summary of literature relating to percussion symbols.  

Article Supportive of 

Symbols 

Gives list 

of their 

own 

symbols 

Gives list 

of symbols 

collected 

from 

other 

sources 

Gives an 

explanation or 

justification for 

why these 

symbols were 

chosen. 

Brindle 

Contemporary 

Percussion
11

 

    

Caskel 

„Notation for 

Percussion 

Instruments‟
12

 

    

Fink 

Tabalatur 72
13

 
    

McCarty 

„Percussion 

Notation‟
14

 

    

McCarty 

„Symbols for 

Percussion 

Notation‟
15

 

    

Stone 

Music Notation 

in the Twentieth 

Century: A 

practical 

guidebook
16

 

 Unclear – 

does not 

state 

Unclear – 

does not 

state 

 

O‟Neill 

„Recent Trends 

in Percussion 

Notation‟ 

Not clear – 

„Determinate 

systems of signs 

and symbols 

have great 

potential; yet 

such systems are 

often misused.‟ 

   

Cook 

Teaching 

Percussion 

    

                                                           
11

 Reginald Smith Brindle, Contemporary Percussion. London: Oxford University Press, 1970. 
12

 Christoph Caskel, ‘Notation for Percussion Instruments’ Translated by Vernon Martin. Percussionist 
8, no. 3 (1971): 80-84. 
13

 Siegfried Fink, Tabulatur 72. Hamburg: N. Simrock. 1972. 
14

 Frank McCarty, ‘Percussion Notation’, Percussionist 15, no. 2 (1978), 49-60. 
15

 Frank McCarty, F. ‘Symbols for Percussion Notation.’ Percussion Notes: Research Edition; 
Percussionist 18, no. 1 (1980): 8-19. 
16

 Stone, K. Music Notation in the Twentieth Century: A Practical Guidebook. New York: W.W. 
Norton, 1980. 
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The discussion and debate surrounding the use of symbols to represent percussion 

instruments first appears in the professional literature in the 1970s
17

. Among the first 

to publish some of these symbols were Reginald Smith Brindle, Christoph Caskel 

and Siegfried Fink. In his book, Contemporary Percussion, published in 1970, 

Brindle emphasises the need for a standardised system of notation for percussion
18

. 

He goes on to state, however, that „no generally satisfactory notation for percussion 

has yet been found,‟
19

 pointing out that the conventional five-line staff which was, 

and remains, the most commonly used notation, is far too limited in its possibilities 

for percussion instruments
20

. When it comes to line-score notation, Brindle is quite 

contradictory, first stating that „no other solution seems practical,‟
21

  before drawing 

attention to its inability to cater for large groups of instruments. When it comes to 

symbol notation, however, Brindle is overwhelmingly positive, listing four aspects 

of this notation which make it far superior to other forms: 

 The performer can see immediately which instrument is to be struck 

 The composer is able to write for any number of instruments using only a 

small number of lines 

 The rhythmic configuration is very clear at all times 

 It is more economical in space and is therefore easier to read
22

 

 

                                                           
17

 This form of notation however, was not new. Karlheinz Stockhausen’s solo percussion work Zyklus 
(1959) employed a form of expanded symbol notation. 
18

 Brindle, 5. 
19

 Ibid, 5. 
20

 Ibid, 7. 
21

 Ibid, 8. 
22

 Ibid, 11. 
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Although he is in favour of symbol notation, Brindle admits that it is not suited for 

every piece and it is because of this that he devised an alternative – a fusion of line-

score notation and symbol notation that he refers to as expanded symbol notation
23

. 

This notation, demonstrated in Figure 12, uses symbol notation as a basis and 

expands into line-score where clarity demands
24

 

 

Figure 12 - Expanded symbol notation. 

It is important to note however, that in the last thirty years this notation has not been 

integrated into the percussion repertoire. Due to the rhythmic clarity that this 

notation provides and the large amount of information it is able to cater for I believe 

the reason it has not been utilised more than it has is due to the symbols themselves. 

Once again, the lack of standardisation discourages people from learning and using 

these symbols. 

 

The following year, Caskel published an article in Percussionist titled „Notation for 

Percussion Instruments.’ Caskel believes the use of percussion symbols is much 

easier and more efficient than the use of words and leads to greater simplification for 

                                                           
23

 Ibid, 16. 
24

 Ibid, 16. 
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the performer
25

. He includes a comparatively small list of symbols (only twenty) but 

does state that it is up to the composer to work out new symbols for any other 

instruments
26

. His only suggestion as to creating these symbols is that they should 

simply be illustrations of the instruments so that their comprehension does not rely 

exclusively on a pre-agreed meaning
27

. Thus we are left with no concrete system of 

symbols, only vague suggestions on how they should be structured and created.  

  

Fink‟s Tabalatur 72 differs from Caskel and Brindle in that it is simply a list of 

symbols that Fink believed were best suited to certain percussion instruments. Fink 

gives no reasoning behind each symbol , nor his thoughts on symbol notation itself, 

stating only: 

„...these tables should serve as an aid to unify and simplify the notation as well as list 

the symbols for the percussion instruments and the individual sticks.‟
28

 

Fink‟s work seems to have been devised on the basis of practical experience rather 

than an empirical grounding. While this practical experience is indeed a valuable 

resource, with no explanatory text other than a short forward, we are left wondering 

why these symbols have been designed in this way and why we should use these 

symbols over any others. 

 

Towards the end of the 1970s, American composer Frank McCarty published a 

number of articles regarding percussion notation. The first, „Percussion Notation‟, 

                                                           
25

 Caskel, 82. 
26

 Ibid, 83. 
27

 Ibid, 83. 
28

 Fink, 2. 
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appeared in Percussionist and included the findings for a survey McCarty circulated 

throughout the United States of America in 1974. The purpose of this survey was to 

„strengthen the notational language between composers and performers by 

simplifying and clarifying its content and standardising its applicability without, 

however, limiting its potential for expansion.‟
29

 McCarty‟s preference for symbols 

over words is clear throughout the article
30

 and the results of his survey show that 

many American percussionists at the time felt the same way
31

. In his subsequent 

article, „Symbols for Percussion Notation,‟ McCarty further explores the use of 

percussion symbols and provides the reader with „a rather complete collection of 

pictographic symbols for percussion instruments and beaters.‟
32

 This article is a 

stand-out amongst the literature as it contains not only the symbols themselves, but 

justification as to the design of each symbol. McCarty is also very specific as to the 

advantages of pictograms, including their ability to facilitate sight reading and their 

ability to be instantaneously recognised by percussionists of any nationality
33

. 

 

Note that towards the end of the decade, the popularity of this topic increases. This is 

likely to be a result of an increased interest in the genre of multiple percussion as 

well as the number of people playing and learning the instrument. 

 

Along with „Symbols for Percussion Notation’, two other texts emerged in 1980 

dealing with percussion notation. The first is Kurt Stone‟s Music Notation in the 

                                                           
29

 McCarty (1978), 50. 
30

 Ibid, 52. 
31

 Ibid, 57. 
32

 McCarty, (1980), 8. 
33

 Ibid, 8. 
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Twentieth Century: A practical guidebook . Stone‟s book covers all aspects of music 

notation, including a section on notating for percussion instruments. In this chapter 

he includes a list of pictograms and abbreviations for sixty-five percussion 

instruments and thirty sticks and beaters
34

. Just like the majority of authors to go 

before him, Stone provides no explanation of the symbols or discussion as to their 

appearance. He does, however, make it clear that these symbols are, in his opinion, 

far superior to written abbreviations as they are „more universally practical because 

they do not depend on any specific language.‟
35

  

 

The second text to emerge in 1980 was John O‟Neill‟s „Recent Trends in Percussion 

Notation
’
. This article is closely related to the current study in that it debates the pros 

and cons of different types of percussion notation using psychological principles. It 

represents an emergent interest in an empirical basis for percussion notation. In 

O‟Neill‟s opinion, the most important aspect of any type of notation is its 

efficiency
36

. This efficiency can be measured by the speed at which the notation 

system can be learned as well as the reaction-time created by the notation
37

. O‟Neill 

analyses each form of percussion notation in terms of its efficiency. He believes staff 

notation is an inadequate form of notation for percussion due to its inability to 

handle more than seven instruments at one time
38

. According to O‟Neill, traditional 

line-score notation also suffers from this downfall. This is because when identifying 

a certain element in a series subjects need to be able to identify the element with 

                                                           
34

 Stone does not indicate whether these are symbols that he has created himself or whether he has 
compiled them from other sources. 
35

 O’Neill, 206. 
36

 Ibid, 25. 
37

 Ibid, 25. 
38

 Ibid, 28. 
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reference to a norm
39

. When seven or less elements are present, subjects will make 

almost no mistakes, they are said to „subsitise‟
40

. When there are more than seven 

elements, however, subjects are said to „estimate‟, thus making a greater number of 

errors
41

. With the employment of modified line-score notation, this can be improved. 

Modified line-score systems have an increased channel capacity
42

 because they rely 

more on immediate memory (i.e. the performer‟s memory of the instrument 

groupings) and less on absolute judgment
43

 (the performer‟s estimation of which line 

the note is actually placed on). O‟Neill‟s article provides a strong starting point for 

the exploration of music notation and psychology, however the only mention made 

of symbols in this article is in the statement; 

„Determinate systems of signs and symbols have great 

potential; yet such systems are often misused‟
44

 

 

Gary Cook‟s Teaching Percussion is the most recent piece of literature dealing with 

symbol notation for percussion. Cook‟s views on staff and line-score notation 

correspond closely to those of Brindle. One addition in this book that is not seen in 

any others is the introduction of adapted keyboard notation. In this type of notation 

instruments are set up in a keyboard configuration and are then notated for using a 

clef sign and accidentals. Like Brindle, however, Cook remains steadfast in his 

support of symbol notation, stating; 

                                                           
39

 Ibid, 28. 
40

 Ibid, 28. 
41

 Ibid, 28. 
42

 Channel Capacity refers to the level at which the greatest amount of information can be 
processed. 
43

 O’Neill, 30. 
44

 Ibid, 34. 
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„Symbol notation pictograms provide the clearest designation 

of instruments when used with any notational system.‟
45

 

Cook provides a list of fifty-one symbols used by composers such as Stockhausen, 

Boulez and Berio as well as Brindle. Cook provides no justification as to the merits 

of these symbols and no explanation as to why he selected them to appear in his 

book. 

 

Despite the growth in the popularity of percussion as an instrument the literature 

examining symbol notation for percussion subsided after the 1980s and the concept 

fell „out-of-fashion‟. The reasons for this are not entirely clear but most likely it was 

due to the lack of standardisation in the field.  

 

Sources discussing the reading of music in general provide an insight into the 

workings of the human brain in relation to notation, which we are then able to apply 

to symbolic notation.  

 

Lehmann and Kopiez‟s 2009 article „Sight Reading‟ explores the processes involved 

in this task as well as ways of increasing sight-reading efficiency. Lehmann and 

Kopiez note that eye movements offer a vital insight into the workings of the musical 

mind
46

. The eye can only take in a small amount of information at once (about the 

                                                           
45

 Cook, 109. 
46

 Lehmann and Kopiez, 346. 
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area covered by a pointed-up thumb with extended arm
47

) and therefore must make 

multiple fixations to be able to gather all the necessary information from the music 

being read. The amount and duration of these eye movements depends on the level of 

expertise of the performer. Beginners show many fixations with long pauses on each, 

intermediate players demonstrate the same amount of fixations as there are notes and 

experts show fewer fixations than there are notes on the page
48

. Being aware of this 

process is essential when examining the use of symbols in notation. 

 

Literature Relating to Psychology 

The suitability of symbols over words as a method of indicating instrument changes 

in percussion music is demonstrated in „Tracing the Time Course of Picture-Word 

Processing‟, an article by Marilyn Chapnik Smith and Lochlan E. Magee. This 

article explores the differing processes involved in extracting meaning from pictures 

and from printed words. The ability to identify and extract meaning from pictures is 

a very natural process, demonstrated by the fact that primitive peoples are able to 

understand simple line drawings without having been exposed to them previously
49

. 

In contrast to this, the ability to understand the written word is a skill that develops 

very slowly and with significant difficulty. This difference in understanding results 

from the differential ease of accessing the various information provided
50

. 

 

                                                           
47

 Ibid, 345.  
48

 Ibid, 346. 
49

 Smith and Magee,374. 
50

 Ibid, 374. 
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Smith and Magee outline several experiments which have shown that the decision as 

to whether two items belong to the same category can be made more quickly for 

pictures than for words
51

. Of even more relevance to the current project however, are 

studies that have shown that judgments which require an understanding of the 

meaning of the picture or word (such as „Which of these objects in larger?‟) can be 

answered more rapidly in the case of pictures
52

. 

 

Printed words do have one processing advantage over pictures in that they can be 

named more rapidly. Smith and Magee are quick to point out however, that this 

naming can occur without the meaning of the word being processed
53

. The same is 

not true in the case of pictures. Some minimal amount of semantic analysis is 

required before a name can be assigned. In summary, the article shows that pictures 

are able to make contact with the semantic code very rapidly, but require more 

extensive processing in order to access the name code of the object
54

. In contrast to 

this, printed words are able to be pronounced very rapidly but the accessing of the 

semantic code proceeds much more slowly
55

. 

 

This research has a direct relationship to the current study as it clearly demonstrates 

the processing advantages of pictures. The aim of symbol notation is to prompt the 

most rapid reaction possible from the performer when changing instruments. The 

                                                           
51

 Ibid, 374. 
52

 Ibid, 375. 
53

 Ibid, 375. 
54

 Ibid, 375. 
55

 Ibid, 375. 
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time it takes to assign a name to a particular symbol is therefore irrelevant. Smith 

and Magee summarise this idea effectively in the following: 

“A scene can be readily understood and reacted to without the assignment of 

names to individual items in the scene.”
56

 

 

Linking back to the initial concerns of finding an empirical basis for the selection of 

symbols, the research of psychologists Nicolas Fay, Simon Garrod, Patrick Healy, 

John Lee, Tracy MacLeod and Jon Oberlander has been crucial. The research done 

by this group is based on a task they refer to as the „Pictionary‟ task. This involves 

participants being grouped into pairs with one person drawing a picture and the other 

trying to work out what this picture is aiming to represents. The research conducted 

by this group over the past eight years provides a great insight into how symbols 

emerge, develop and change. This research has emerged in seven separate articles 

and papers which will now be discussed. The „Pictionary‟ task devised by these 

researchers will be adapted and applied to the current project in order to find an 

empirical basis for the production of percussion symbols. It is a novel and appealing 

methodology and one that presents a unique opportunity to establish an objective 

means of producing percussion symbols of salience. No other research offers such an 

opportunity for the musician interested in this domain. 

 

The first article, „Interactional Context in Graphical Communication
’57

 demonstrated 

how the interpretation of drawings and sketches is sensitive to interactional 

                                                           
56

 Ibid, 375. 
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context
58

. For example, if a person was to come into a conversation ten minutes after 

it began they might not completely understand what is being discussed. Likewise, if 

a person was to only see the final drawing of a series of six, they may find it difficult 

to obtain meaning from it due to the fact that they did not see how it began and the 

simplifications that have been made. 

 

For this article, the researchers used the Pictionary task but varied the amount of 

interaction allowed between pairs. They found that when a pair was allowed to 

interact in a direct manner they are able to rely on abstract drawings to communicate. 

When they had no interaction, however, the drawings remained figurative
59

. 

Therefore it can be concluded that the more interaction allowed when designing a 

symbol, the more abstract this symbol will become. 

The following year, „Understanding Interactive Graphical Communication
’60

 was 

published. This article further explored the effect of interaction on graphical 

communication. In this version of the Pictionary experiment, three levels of 

interaction were explored. In the high interaction condition participants stood side by 

side at a whiteboard and were allowed to interact freely. In the low interaction 

condition the participants were separated by a barrier and took turns in drawing. The 

final condition, zero interaction, saw participants drawing pictures alone, with no 

interaction from a partner.  

                                                                                                                                                                    
57

 Patrick Healy, Simon Garrod, Nicolas Fay, John Lee, & Jon Oberlander, ‘Interactional Context in 
Graphical Communication.’ Proceedings of the 24

th
 Annual Conference of the Cognitive Science 

Society (2002): 441-446. 
58

 Ibid, 445. 
59

 Ibid, 444. 
60

 Nicolas Fay, Simon Garrod, John Lee & Jon Oberlander, ‘Understanding Interactive Graphical 
Communication’ Proceedings of the 25

th
 Annual Conference of the Cognitive Science Society (2003): 

384-389. 
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The results of this experiment revealed a marked difference between concepts drawn 

by pairs of participants interacting with each other and those that drew the pictures 

with zero interaction. In both the high and low conditions the drawings became more 

simplified as the experiment progressed
61

. The pairs were able to strip away any 

unnecessary information and leave only the most relevant features of the image. In 

contrast to this, drawings done by participants in the zero interaction conditions 

gradually increased in graphical complexity
62

. Left to their own devices, the 

participants added more and more detail to their drawings with each game. This 

experiment also highlighted the concept of graphical convergence. As each game 

progressed, the drawings produced within each pair would become increasingly 

similar
63

.  

 

„Understanding Interactive Graphical Communication‟ also explored the ability of 

naïve observers to identify drawings from each of the three interaction conditions. 

The results showed that overseers were able to identify all drawings made in the low 

and zero interaction conditions equally well (no matter what round) but in the high 

interaction condition the earlier drawings were more readily identifiable
64

. This 

highlights the abstract nature of symbols created with high interaction. 
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In 2004, the researchers used the Pictionary experiment to explore drawings created 

not just by a pair of people but by a community
65

. They did this by creating a 

„simulated community‟ made up of eight participants. The participants were divided 

into four sets of pairs in which they would complete a round of the Pictionary game. 

The pairs would then be re-arranged until eventually every participant had played the 

game with every other player (this first occurred in round four, after which the 

process was repeated for a total of eight rounds). 

Following the simulated community experiment, a Forced Choice Reaction Time 

experiment was used to compare the processing efficiency of symbols created in the 

simulated community versus those created by isolated pairs. 

The results showed that symbols developed in the simulated community offered 

substantial processing advantages when compared with the other symbols
66

. This is 

due to two factors: Firstly, those created in the simulated community tended to retain 

their iconicity as they needed to be identified by a large group of people. They are 

also said to retain a degree of systematicity which makes them easily differentiable
67

. 

 

The following piece of research, „Foundations of Representations: Where might 

graphical symbol systems come from?‟
68

 attempts to trace the evolution of signs 

from icon into symbol. In order to do this, the researchers conducted three separate 

experiments, all based on the Pictionary task, but with varying degrees of interaction. 
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The first experiment supported the researcher‟s hypothesis that „communicative 

feedback is required to support the transition from iconic to symbolic form of 

graphical signs.‟
69

 The second experiment served to extend these findings, showing 

that the more direct the feedback between participants the greater the tendency to 

decrease the complexity of the drawings over the course of the experiment
70

. The 

third experiment involved naïve overseers attempting to identify drawings from the 

previous two experiments. This showed that without being able to participate in the 

interaction itself, overseers are much poorer at identifying the drawings than those 

who were involved
71

. 

 

In 2008, the researchers returned to the concept of a simulated community and 

carried-out an in-depth examination of the types of symbols that emerge as a result. 

This research involved four separate experiments aimed at examining the fitness and 

functionality of community created drawings versus drawings created by isolated 

pairs. The results highlighted the processing advantages associated with community-

created drawings. These drawings were proven to be much more accessible for 

subsequent sign-learners due to their greater residual iconicity
72

. 

 

The work done by this group of researchers provides a great insight into the 

workings of symbols. The concepts they expose have a direct relationship to the 

development of symbols for percussion notation and therefore must be taken into 
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account and further explored when deciding what symbols are best suited for this 

purpose.  

 

The aim of the following experiment is to use the Pictionary task as a means of 

developing a wide variety of different symbols in order to promote discussion as to 

their structure and interpretation. 

 

Participants 
 

Thirty participants took part in the study, which was conducted in a psychology 

laboratory at the University of Western Australia. The participants were asked to 

take part in the experiment as they were not percussionists and therefore naïve to any 

symbolic conventions that are used by percussionists to depict instruments in a 

pictographic form. Twelve males and eighteen females took part in the task. Their 

ages ranged from eighteen to forty-nine with a mean of twenty-three years old. All 

were fit, normal individuals of Australian citizenship and were at ease receiving 

instruction in the English language. 

 

Methodology 
 

The experiment was conducted using pairs of participants and was much like the 

game „Pictionary‟. Before the experiment began, the participants were given the 

chance to look through a folder containing photographs of all the percussion 
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instruments involved in the experiment (see Appendix I for photographs and full list 

of instruments). The list of instruments used consisted of sixteen instruments and 

four „distracters‟. The distracters appeared on all the lists seen by the participants 

throughout the experiment, however they were never used in the Pictionary game. 

This prevented the participants from using a process of elimination to identify any 

instruments (a practice used by Fay et. al. in previous research) 

 Each instrument had at least two photographs from differing angles and view-points 

in order to give the participant a broad view of details such as the size of the 

instrument, what it was made of and any particular features that were exclusive to 

that instrument. The photos were presented in a random order in both participants‟ 

files and the participants were able to refer to this file throughout the experiment.  

 

 

The experiment was conducted on a specialized computer program designed 

specifically for this task. This virtual whiteboard tool which manages and records all 

drawing activity was developed by Patrick Healey, Nik Swoboda and James King
73

 

and has been used in commonly used in psychology experiments relating to the 

formation of symbols.  

 

 

The participants were then instructed on how the experiment would work. The first 

participant (the drawer) depicts one instrument at a time from an ordered list on her 

computer. Whatever the drawer draws will immediately appear on the computer of 
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their partner (the viewer). Once the viewer believes they know what the instrument 

being drawn is, they click on a button labelled „Got It‟. Once this occurs, the drawer 

is unable to add any more detail to their drawing. The viewer then chooses the 

instrument from their list which they believe their partner was trying to draw. This 

continues until the drawer has depicted sixteen separate instruments. The roles are 

then reversed with the viewer from Round One becoming the drawer for Round 

Two. Each pair of participants played six rounds of this game (that is, each 

participant was required to draw for three rounds and view for three rounds). 

 

At any point in time the viewer was also able to draw in order to communicate with 

their partner. The viewer‟s drawings appeared in a different colour so as to 

distinguish them from the drawer.  

  

 

At no point during the experiment were the participants allowed to speak to or make 

any gestures to one another. Their computers were separated from each other and the 

screens blocked from one another so there was no possibility of them seeing each 

other‟s screens. 

 

The results of this experiment are discussed in the following section. 
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Results 
 

The results of this experiment have been analysed both quantitatively and 

qualitatively.  In order to keep the results simple and systematic, the general results 

of the experiments will be discussed first, followed by the results for each individual 

instrument explaining how it was represented across all fifteen pairs of participants. 

These results will then be compared with any existing symbols and the merits of 

each will be discussed before coming to a decision as to the optimal symbol for each 

instrument. 

 

In overview, a typical set of drawings from the results can be seen in Figure 13. The 

instrument being depicted here is a marimba, with the arrows demonstrating the 

progression of the rounds. Markings made by the director are shown in black whilst 

markings made by the matcher are shown in green. 

                

       

Figure 13 - Progressive drawings of 'Marimba'. 
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Identification Accuracy 

The effectiveness of each symbol was measured by whether or not the matcher was 

able to correctly identify the instrument from the given list. Figure 14 shows the 

average percentage of correct matcher responses across the six rounds. 

 

 

Figure 14 – Identification Accuracy  

As can be seen in Figure 14, Identification Accuracy increased across the course of 

the experiment. The biggest increase in accuracy was seen between rounds one and 

two with an 8.33% jump. The only decrease in accuracy between rounds was seen 

between rounds two and three. In this instance the mean accuracy dropped by 2% 

before increasing again in Round 4. Accuracy in Rounds 4 and 5 remained constant 

before increasing once more in the final round, with a mean accuracy percentage of 

98. 
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Graphical Complexity 

The efficiency of each symbol was measured by calculating the complexity of each 

drawing.  Pelli et al.‟s perimetric complexity measure
74

 was used to quantify the 

data. This measure is calculated by dividing the squared perimeter of an image by 

the inked area and has been shown to highly correlated with subjective ratings of 

drawing complexity
75

. 

 

The complexity data can be seen in Figure 15. 

 

Figure 15 - Graphical Complexity 

 

The general trend of perimetric complexity was downward, however from Round 3 

onwards, it remained relatively constant with fluctuations of less than 134 units. The 

greatest complexity was seen in Round 2 and the lowest in Round 3.  
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Graphical Alignment 

The extent to which participant‟s drawings resembled those of their partner was 

measured using a subjective rating system. The similarity of drawings produced in 

adjacent rounds (i.e.  Rounds 1&2, 2&3, 3&4, 4&5 and 5&6) was rated by a judge 

(CB) on a scale of 0 to 8 with a score of 0 referring to two drawings that were totally 

dissimilar and a score of 8 referring to two drawings that were practically identical.  

Twenty percent of these images were then rated by an independent second judge in 

order to test reliability.  These ratings were highly correlated, r = 0.78. The similarity 

of the drawings can be seen in Figure 16. 

 

Figure 16 - Graphical Alignment 

 

The similarity of participant‟s drawings increased with each successive round. 

Between rounds 1 and 2, similarity was at its lowest with a mean rating of 4.68. It 

must be noted, however, that this ranking still indicates that the drawings were more 

similar than dissimilar. The highest similarity was achieved between rounds 5 and 6 

with a mean rating of 6.78. 
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The results discussed here correspond to results seen in the Pictionary experiments 

conducted by Fay et. al. (2007). Of more direct relevance to the current study, 

however, are the types of pictures drawn for each individual symbol. The following 

section provides an in-depth discussion of these results by analysing each instrument 

in turn. 

 

Tambourine 

The tambourine appeared to be a relatively straight-forward and successful symbol 

in the experiment, receiving just two incorrect answers amongst the fifteen pairs. 

Generally, the types of symbols drawn can be divided into two categories. Firstly, 

those consisting of a circle, with various numbers of smaller circles around the edge 

to represent the jingles (Figure 17) and secondly, those with a more three-

dimensional effect (Figure 18). 

 

                                            

Figure 17                                                               Figure 18 

 

 

Seventy-five percent of tambourine symbols drawn by the participants fall into the 

first category and 25% into the second. This suggests that the symbol seen in Figure 

17 is preferred.  
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In the professional musician practitioner literature we see two different symbols for 

tambourine. The first, advocated by McCarty and Stone corresponds to the type of 

symbol seen in Figure 17, although slightly more refined (Figure 19). The second 

type of symbol, advocated by Fink, Caskel and Brindle, is more symbolic (Figure 

20). Cook on the other hand, presents both symbols and does not express a 

preference for one over the other. 

 

While the symbol seen in Figure 20 may be easier and quicker to draw, the fact that 

75% of participants created a symbol similar to that seen in Figure 17 must give 

precedence to the latter. Its iconic representation of the instrument gives it a clear 

advantage in recognition and processing. 

                                               

Figure 19                                                               Figure 20 

 

 

Wood Block 

Amongst the ninety woodblock symbols drawn through the course of the testing, 

only one received an incorrect answer, giving them a success rate of 99%. Given the 

simple shape and structure of the instrument, the symbols drawn were unsurprisingly 

quite standardised. Sixty-one percent of symbols consisted of a simple box with 

smaller line inside (Figure 21) while an additional 15% depicted the woodblock in a 

more three-dimensional manner (Figure 22). The remaining 24% used a tree to 
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demonstrate „wood‟, either on its own or accompanied by a rectangle to represent the 

„block‟ (Figure 23). 

                                  

Figure 21                                                        Figure 22 

 

Figure 23 

The woodblock is the most standardised symbol in the percussion repertoire. All the 

symbols found for this instrument consist of a rectangle with a smaller, heavier line 

inside (Figure 24). Due to the current standardisation, the iconic nature of the symbol 

and the fact that 61% of drawings in the experiment conformed to this structure, 

there is a case for accepting this as the standard symbol for the wood block. 

 

Figure 24 

 

Temple Blocks 

The temple blocks received just three incorrect matches throughout the course of the 

experiment. Eighty-seven percent of the pairs used simple rectangular boxes to 

represent the instrument. Typically at the start of the game they would draw four or 
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five of these (Figure 25), however, in the final rounds this had usually reduced to one 

or two (Figure 26). 

                          

Figure 25                                                              Figure 26 

Two different symbols for temple blocks are currently seen in the literature and 

interestingly, they both only depict a single block, rather than the usual set of five. 

Fink uses a square symbol with a cross through the centre (Figure 27) while 

McCarty, Stone, Caskel, Cook and Brindle use an oval symbol with a small line in 

the middle (Figure 28). While the second symbol does somewhat represent the 

instrument in an iconic manner, it is questionable whether, on seeing such a symbol, 

if a percussionist would immediately relate it to the set of five blocks in front of 

them. The symbols produced in the experiment provide no further help here either 

given that the rectangles used would too closely resemble other symbols. Therefore, 

perhaps a totally different symbol is needed, one that reflects the entire set of blocks 

rather than just one. A possible symbol is outlined in Figure 29. 

 

                                         

Figure 27                                                                  Figure 28 

 

Figure 29 
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Cowbell 

The cowbell symbols had the same result as the woodblock, receiving just one 

incorrect response in the testing. The symbols drawn can be very clearly categorised 

into three groups; 

 Those that represent the cowbell itself (Figure 30) 

 Those that represent a cow ( Figure 31) 

 Those displaying both a cowbell and a cow (Figure 32) 

                                               

Figure 30                                                                  Figure 31 

 

Figure 32 

 

The drawings containing just a picture of a cowbell made up the majority of the 

cowbell symbols (82%) with drawings of cows accounting for another 10% and 

those drawings containing both items making up the final 8% of the group. 

Current symbols for the cowbell are relatively standardised, almost all consisting of 

the same general shape (Figure 33), however there are inconsistencies when it comes 

to the handle. McCarty and Stone both choose to depict the handle (Figure34) 

whereas Cook, Brindle, Fink and Caskel leave it out. It is the opinion of the author 
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that the addition of the handle makes the symbol more quickly identifiable and thus 

should be included. 

                                           

Figure 33                                                                      Figure 34 

 

Tom Tom 

The Tom Tom symbols had an identification accuracy of 93% across the course of 

the experiment. The majority of the participants aimed for an iconic representation of 

the instrument. Key features of a number of the symbols drawn include a black circle 

on the top of the drum (Figure 35) and small lines around the upper circle of the 

symbol, representing the „lugs‟ (Figure 36). The most simple symbols that appeared 

consisted of a large circle with a smaller circle inside (Figure 37). 

                                          

Figure 35                                                           Figure 36 

 

Figure 37 

 

The tom tom is an unusual symbol in percussion literature given that it is one of the 

only symbols that is almost completely standardised, however the symbol that is 

used bears no resemblance to the instrument itself. The symbol used by all the 
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authors in question is simply a square (Figure 38). While this standardisation is very 

positive, the symbol itself has the potential to be very confusing for beginner 

percussionists, therefore not allowing for quick and effective processing. Cook offers 

an alternative, which he presents alongside the square (Figure 39). This symbol 

correlates with the iconic representations that were created in the experiment, 

however the inclusion of the letter T before the symbol implies language associations 

that should be avoided so as not to detract from the speed of processing. Therefore 

possibly the most effective symbol for the Tom Tom is that seen in Figure 35. The 

general shape of the symbol presents an iconic representation of the drum whilst the 

bold, black circle provides a clear method of distinguishing it from any other drum. 

 

                                        

Figure 38                                                                    Figure 39 

 

Tenor Drum 

The tenor drum had an inaccuracy rate of 8%. Almost three-quarters of the symbols 

drawn aimed for an iconic representation of the drum, with varying degrees of detail. 

An example of one of the more simple drawings produced in the experiment can be 

seen in Figure 40 whilst a more complex drawing is seen in Figure 41. 

                                     

Figure 40                                                      Figure 41 
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The remaining 27% of drawings did not attempt to depict the drum itself, but rather 

something that would lead the matcher to the word „tenor‟. This was done in two 

separate ways. One technique was to use the symbol for tenor clef (Figure 42) and 

the other was to draw a singer (representing a tenor voice) (Figure 43). 

                                                   

Figure 42                                                                 Figure 43 

The current symbols for the tenor drum are quite unsatisfactory, given that they bear 

no immediate iconic relationship to the instrument. McCarty, Stone and Brindle all 

opt for a simple rectangle (Figure 44), giving no indication of any distinctive feature 

of the instrument which would set it apart from the others. The symbol used by Fink 

and Cook is even less helpful (Figure 45). Thus it seems a symbol such as Figure 40 

would be optimal for while it might be slightly more complex than the symbols 

currently used, it bears such an iconic resemblance to the instrument that any 

possible confusion is avoided. 

                                       

Figure 44                                                              Figure 45 

 

Snare Drum 

The snare drum was the only instrument to receive a perfect accuracy score in the 

experiment. This is somewhat surprising given the snare drum‟s similarity in 
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structure to the tenor drum but the participants devised a number of symbols that 

helped show a clear difference between the two. The most popular approach, used in 

53% of the drawings, was to use lines across a circle to indicate the snares (the wires 

that are attached underneath a snare drum) on the drum (Figure 46). Twenty-nine 

percent of the drawings took more of an iconic approach (Figure 47) whilst 10% 

used a pair of drum sticks on top of the drum to distinguish it from the other symbols 

(Figure 48). 

                                              

Figure 46                                                                Figure 47 

  

Figure 48 

The symbol currently used for the snare drum was something that was not drawn by 

any of the participants. All of the sources consulted used a rectangle with either a 

wavy (Figure 49) or straight line (Figure 50) crossing diagonally. Of the symbols 

drawn by participants, perhaps the most effective would be Figure 46 as this would 

be the quickest and easiest to draw whilst still being easily recognisable as a snare 

drum.  

                                

Figure 49                                                             Figure 50 
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Conga 

Participants in the experiment correctly identified the various conga symbols 95% of 

the time. Given the instrument‟s distinctive shape, an overwhelming majority of the 

drawings (80%) consisted of a simple iconic representation of the drum (Figure 51). 

An additional 11% drew one or two hands above the drum to further distinguish it 

from the other symbols (Figure 52) whilst the remaining 9% approached the symbol 

from a different angle altogether, drawing a „conga line‟ (Figure 53). 

                                           

Figure 51                                                         Figure 52 

 

Figure 53 

Deciding on a symbol for the conga is relatively straight forward given that 80% of 

the drawings in the experiment corresponded to the type of symbol currently seen in 

the literature. While the symbols currently used are relatively standard there is one 

slight difference. Cook and Brindle both opt for a very simplified depiction of a 

conga, essentially just a hexagram (Figure 54). McCarty and Stone, on the other 

hand, have made the symbol more directly relate to the instrument by adding in the 

„head‟ of the drum (Figure 55). This simple addition makes for a much more readily 

identifiable symbol, especially for beginners, and thus should be included in the 

conga symbol. 



43 
 

                                   

Figure 54                                                            Figure 55 

 

Timbale 

The timbales and bongos had very similar inaccuracy rates due to the fact that they 

were often confused with each other. The timbales were correctly identified by the 

matchers 91% of the time. Differentiating between the bongos and timbales was one 

of the most difficult tasks facing the participants and the solutions to this problem 

were quite varied. Only one pair of participants in the experiment chose not to draw 

an iconic representation of the timbales meaning 93% of the drawings produced 

beared some resemblance to the drums. One approach was to emphasis the two 

circles seen on the drums at opposite sides (Figure 56). Another, less concrete, 

approach was to make the timbales much thinner and wider than the bongos (Figure 

57). 

                                         

Figure 56                                                               Figure 57 

 

Bongos 

The bongos fared only slightly better than the timbales, finishing with an inaccuracy 

rating of 8%. Once again, all but one pair of participants chose to attempt an iconic 

representation of the drums. A popular approach seen here was to draw stripes on the 
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bongos (Figure 58) in order to more closely resemble the picture they had been 

given. A number of pictures also featured a pair of hands above the drums (Figure 

59). The final approach seen was to make the bongos slightly longer than the 

timbales (Figure 60, compare with Figure 57) 

                                        

Figure 58                                                             Figure 59 

 

Figure 60 

As the symbols currently used for the bongos and timbales are unbelievably similar, 

I shall discuss them together. Fink and Cook both opt for inverted forms of the same 

shape (Figures 61 and 62) while McCarty and Stone simply give the bongos a 

slightly thinner base (Figure 63). The most similar symbols, however, come from 

Brindle, who uses exactly the same shape but with slightly different sizes (Figures 

64 and 65). In fact, unless you were able to see both symbols at once and compare 

their sizes, you would be hard pressed to figure out which one was which. The 

symbols produced in the experiment, however, do not seem practical. Even the most 

simplified drawings such as Figure 56and Figure 60 are still too complicated. One 

possible solution to this is to combine the symbols of two of the authors. For 

example, instead of using both of Fink‟s symbols, where the only distinguishing 

feature is which way up it is facing, we could supplement his bongo symbol for 

McCarty‟s, thus adding an extra element of distinction to the two symbols. The 



45 
 

addition of an extra line running along the base of the bongo symbol would add a 

further method of distinction between the two symbols (Figure 66). 

                                                

Figure 61                                                           Figure 62 

 

Figure 63 

                    

Figure 64                                                        Figure 65 

 

 

Figure 66 

 

Kick Drum 

The kick drum symbols created in the experiment were very successful, being 

correctly identified 96% of the time. The symbols created by the participants were 

relatively uniform with all the symbols drawn falling into one of two categories: 
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 Those depicting the drum itself 

 Those depicting a „kick‟ 

Two-thirds of the symbols drawn fall into the first category. The majority of these 

symbols depicted the drum in a three dimensional manner (Figure 67), however 

some drawers opted for a simpler depiction of the drum (Figure 68). Amongst the 

symbols in the second category we see two distinct variations. There are those 

symbols featuring a drum and a shoe (Figure 69) and those featuring just a shoe 

(Figure 70). 

 

                                      

Figure 67                                                     Figure 68 

                            

Figure 69                                                    Figure 70 

Of all the sources consulted, only one contained a symbol for the kick drum. This 

symbol was designed by Frank McCarty (Figure 71) and is a slightly simpler version 

of the „side-on‟ symbols created by many of the participants in the experiment 

(Figure 67). As both Figure 68 and Figure 71 provide effective symbols for the kick 

drum, the most appropriate symbol will need to be decided upon when considering 

the set as a whole. 
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Figure 71 

 

Bass Drum 

Participants had a 96% success rate in identifying the bass drum symbols in the 

experiment. Three separate types of drawings emerged for this instrument. Fifty-nine 

percent of the drawings were of a side-on view of the bass drum (Figure 72) and 

23% were simply a large circle, taking up most of the screen (Figure 73). The 

remaining 18% of drawings used a bass clef symbol (Figure 74). 

                                         

Figure 72                                                              Figure 73 

 

Figure 74 

The literature provides us with three separate symbols for the bass drum. Fink uses a 

symbol which shares a common shape with many other symbols and is thus, not 

appropriate (Figure 75), while McCarty offers two variations for the bass drum 

(Figure 76). The first is a symbol which is also used by Stone, Cook and Brindle. 

This symbol is quite close in resemblance to the type of symbol seen in Figure 72. 

The other symbol McCarty suggests depicts a bass drum on a stand (Figure 77). 

While both of these symbols have the potential to be effective, the prevalence of the 
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first in the literature along with the fact that 59% of the drawings in the experiment 

were attempting this sort of symbol gives the symbol in Figure76 precedence.  

 

                                                         

Figure 75                                  Figure 76                                                    Figure 77 

 

Timpani 

Just 2% of responses to timpani symbols were incorrect. The symbols used to 

represent the timpani were quite uniform. The majority of these symbols featured an 

iconic depiction of just one timpani. These symbols ranged from being quite 

complex (Figure 78) to very simple (Figure 79) but all retained the general shape of 

the instrument. Nineteen percent of the drawings, however, featured multiple timpani 

(usually three or four) (Figure 80). 

                                                 

Figure 78                                                                      Figure 79 

 

Figure 80 

The symbols for timpani seen in the literature are relatively standardised and 

correlate to Figure 79. McCarty, Stone, Cook and Brindle all choose to use this type 
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of symbol, however, with the addition of „legs‟ to the timpani, making it even more 

readily identifiable (Figure 81). Given these factors, this symbol seems to be an 

effective choice. 

 

 

Figure 81 

 

Marimba 

The marimba had the second-highest rate of incorrect answers at 16%. A likely 

reason for this is the similarity in structure of the marimba and vibraphone. A 

number of different approaches were taken in distinguishing between these two 

symbols. As shown in Figure 82, some pairs decided to highlight the main difference 

between the two instruments – the material they are made out of. A tree was often 

used to represent the wooden bars of the marimba, and in some cases the pairs 

converged on a drawing of a tree to represent the instrument (Figure 83). The other 

difference between the instruments that many pairs chose to emphasis was the fact 

that vibraphones have a pedal mechanism and marimbas do not. In order to illustrate 

this in the case of a marimba, a small number of pairs placed a cross underneath the 

instrument to show that it did not have a pedal (Figure 84). A much more popular 

approach, however was to attempt a more iconic representation of the instrument 

(Figure 85). The most simplified representation of this is seen in Figure 86. 
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Figure 82                                                            Figure 83 

                                  

Figure 84                                                           Figure 85 

 

Figure 86 

 

The types of symbols used to notate pitched percussion instruments are unique in 

that they all contain either a letter or abbreviation in-front or inside of the symbol to 

indicate what instrument it is. McCarty and Stone both use an abbreviation inside the 

symbol (Figure 87) while Cook and Brindle opt for the letter M before the symbol 

(Figure 88). Fink has a slightly more varied approach, whereas the others all use the 

same symbol for at least two instruments, Fink varies the colouring of his symbols 

whilst still using abbreviations (Figures 89 and 90). As discussed previously, using 

letters or abbreviations in combination with the symbol should be avoided, therefore 

a new method of distinguishing these instruments needs to be implemented.  



51 
 

                                  

Figure 87                                                                Figure 88 

                                                

Figure 89                                                                 Figure 90 

 

A symbol which represents the instrument in an iconic manner, such as that in Figure 

86 should be considered. In order to effectively distinguish the marimba from a 

similar instrument such as the xylophone it may be useful to adopt Fink‟s technique 

of using different colourings. Therefore the symbol for the marimba could be left 

without any colouring while the xylophone is coloured black (Figure 91). This 

negates the need for any letters or abbreviations whilst still providing two easily 

distinguishable symbols.     

 

 

Figure 91 
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Vibraphone 

The vibraphone had the highest level of incorrect answers at 18%. The reasons for 

this are outlined above. The types of approaches that the participants took in drawing 

a symbol for the vibraphone are very similar to that of the marimba. Many symbols 

appeared to be almost indistinguishable from a marimba (Figure 92). These types of 

images accounted for 31% of the vibraphone symbols drawn and also had a 

relatively low rate of success with just 64% of the images being correctly identified 

by the matcher. A much more successful approach to the vibraphone symbol was to 

highlight one of its distinguishing features – the pedal. Fifty-two percent of the 

images attempted to depict the pedal in some form or another (Figure 93) and these 

images had a comparatively high rate of success with 85% being correctly identified 

by the matcher. The remainder of the symbols drawn (17%) aimed to represent a 

„vibration‟, most typically coming from a mobile telephone (Figure 94). 

                               

Figure 92                                                                      Figure 93 

 

Figure 94 

 

The case of existing symbols for the vibraphone is much the same as the marimba. 

All the current symbols rely on letters or abbreviations to distinguish them from 
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other symbols. It seems that all of these symbols, however, are ignoring one feature 

of the vibraphone that sets it apart from the other keyboard percussion instruments – 

its pedal. The fact that 52% of the images created in the experiment managed to 

incorporate the pedal in some form or another means that this method should be 

considered. Two possible symbols incorporating the pedal are seen in Figure 93 and 

Figure 95.  The symbol seen in Figure 93 does have one disadvantage in that it 

consists of two separate parts that are completely disconnected from each other. This 

has the potential to cause problems if the two parts are placed too far apart or too 

close to each other or are not in correct alignment. Therefore Figure 95 seems to be 

the optimal symbol for this instrument. 

 

Figure 95 

 

Glockenspiel 

The glockenspiel had an inaccuracy rating of 5.5%. Eighty-five percent of the 

glockenspiel drawings aimed to outline either the shape of the glockenspiel (Figure 

96) or the shape of just the keys inside (Figure 97). Of this 85%, 13% included the 

stand on which the glockenspiel sits (Figure 98) 

                                        

Figure 96                                                                        Figure 97 



54 
 

 

Figure 98 

The current symbols for glockenspiel are much the same as the vibraphone and the 

marimba. All the symbols currently in use rely on some form of abbreviation to 

convey their meaning (Figure 99). Fink is the only author to add in a secondary 

distinction to the symbol by using lines to set it apart from the other keyboard 

instruments (Figure 100). The experiment produced many effective symbols for the 

glockenspiel which did not need to rely on letters or abbreviations to convey their 

meaning. Perhaps the most effective were those symbols such as Figure 96. These 

symbols give a clear indication of the structure of the instrument (a box containing a 

set of keys graduating for large to small) and thus would be easily recognisable to 

anyone who had to identify it quickly and efficiently. 

                            

Figure 99                                                                   Figure 100 
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Discussion 
 

After examining each instrument individually, it is now important that we consider 

these symbols as a complete set. Figure 101 displays all sixteen symbols for this 

purpose. 
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Tambourine  

Woodblock  

Temple Blocks  

Cowbell  

Tom Tom  

Tenor Drum  

Snare Drum  

Bass Drum  

Figure 101 – Complete Set of sixteen symbols 

Kick Drum
76

 

Timpani  

Conga 

Bongos  

Timbales  

Marimba  

Vibraphone  

Glockenspiel 

                                                           
76

 In the case of the kick drum, the circular symbol 
was decided upon in order to distinguish it from 
the semi-rectangular shape of the closely-related 
bass drum symbol.  
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We learnt from Fay et. al. that in order for a picture to be readily understood by 

naïve observers they need to retain some residual iconicity
77

. This is certainly true of 

all the drawings presented in this set – there is no drawing that does not conform to 

the basic shape of the instrument being represented. These drawings are therefore 

icons rather than symbols. 

It is important that they remain as icons, especially in the early stages of the notation, 

to promote instant understanding among percussionists as to their meaning. This 

instant understanding is crucial if we are to endorse this form of notation and 

encourage others to use it wherever possible. It is a fact of human nature that people 

will be more willing to try something if they are able to do it instantly, without any 

prior preparation. This will also help to facilitate ease of sight reading in percussion, 

one of the primary aims of this investigation.  

 

The problem can be likened to that of Esperanto, a constructed international 

auxiliary language developed by L. L. Zamenhof in the 1870s and 80s. Although the 

idea of an international language, one that is able bridge cultural boundaries and 

promote peace and understanding between nations, is an idyllic concept, the reality is 

that people are generally unwilling to change. Learning a new language takes time 

and patience and on top of this, people value their own languages, they see it as part 

of their culture and are reluctant to lose that. As a result of this, Esperanto never 

really „took-off‟ as an international language and today has fewer than two-million 

speakers
78

. The use of an international language has parallels to the use of an 

international percussion symbology. Some people may be unwilling to spend the 
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 Fay et. al. (2008), 3560. 
78

 Peter Forster. The Esperanto Movement. The Hague: Mouton Publishers, 1982. 
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time learning the symbols or may be reluctant to change the symbols they are already 

using. With no standardised set of symbols, however, the ability of percussionists to 

learn and implement the notation is severely impeded. If symbol notation is to have 

any chance of succeeding it is essential that it is standardised.   

 

The transition from icon to symbol is something that should take place over time and 

through repeated use of the symbols. This can be likened to the evolution of many 

Chinese characters. As seen in Figure 102 the initial characters for „woman‟ and 

„gate‟ bear a strong iconic resemblance to their intended meanings. As the symbols 

progress over time they begin to lose that iconicity and become more abstract thus 

becoming symbols.  

 

Symbols differ from icons in that in order to be effective they require only sufficient 

structure to discriminate them from other symbols in the field
79

. The set of icons 

shown in Figure 101  has be designed so that no more than three instruments share 

the same basic shape, therefore if they were to make the transition from icon into 

symbol they would be easily distinguished from one another. 

                                                           
79

 Fay et. al. (2008), 3560. 
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Figure 102 – Evolution of the Chinese characters woman and gate
80 

 

One must question, however, if these pictograms would still be effective as symbols 

rather than icons. The nature of percussion as a musical instrument means that new 

people will constantly be joining the percussion community and needing to learn 

these symbols. With this constant change-over of users, the iconicity of these 

pictographs will be a constant assistance to beginners on the instrument. Just like 

computer icons such as the trash can representing the recycle bin or the floppy disc 

representing the save function, the iconicity of these percussion symbols is what 

makes them function so well. As symbols, there would be the need for a period of 

learning before the symbols could be used to full effect.  

 

If symbol notation is to be accepted and utilised in percussion, the pictograms used 

will need to be instantly recognisable, requiring no period of memorisation and 

learning. Therefore they need to be left as icons rather than symbols. Only once these 

icons have been completely accepted can any transition take place. If this does 

happen it will be a natural process occurring over an extended period of time as a 

result of repeated use of the symbols.  
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 Garrod et. al. (2007), 962. 
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The use of the staff in Western music notation originated around 1030, almost eight 

hundred years before percussion first began to be fully utilised in orchestral works 

and an additional century before percussion was first used as a solo instrument in its 

own right
81

. Percussion differs fundamentally from every other instrument in two 

ways. Firstly, it refers to an entire family of instruments rather than only one and 

secondly, the majority of instruments in this family are un-tuned. When percussion 

began to be used as a solo instrument, particularly in the genre of multiple 

percussion, Western music notation was accepted as an appropriate method of 

notating this music. Instead of signifying changes in pitch, the position of a note-

head on the stave came to signify particular instruments. This may have sufficed in 

the early days of percussion when the numbers of instruments required were small 

and the changes between them simple, but it soon became an outdated system 

attempting to convey information that it wasn‟t designed to handle. The use of staff 

notation when notating for percussion instruments is something that resulted out of 

necessity rather than careful thought and planning. 

 

Tablature is an example of a form of notation designed with a specific family of 

instruments in mind. This form of notation is commonly used for fretted string 

instruments such as the guitar and lute as well as free reed aerophones such as the 

harmonica. In the case of fretted instruments, tablature indicates musical fingerings 

rather than pitches. There are many advantages to this form of notation for fretted 

instruments including the fact that it presents a direct visual representation of the fret 

board and is therefore easier for beginners to interpret and it removes the need for 

the player to determine which fret board is to be used. While tablature notation does 
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 The first solo multiple percussion piece was Stockhausen’s Zyklus, written in 1959. 
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have downfalls in its ability to notate rhythmic and harmonic information it provides 

an example of how an instrument-specific form of notation can be effectively 

developed and utilised.  

 

The idea of using symbols in notation is not new, there are dozens of symbols used 

in Western music notation that have become an essential part of our musical 

vocabulary. Take the example seen in Figure 103. There is no doubt that the up and 

down bowings shown in this simple violin piece are better represented as symbols 

rather than words. Symbols such as these have become so ingrained in our daily lives 

that they are no longer questioned. This is what we need to aim for with symbol 

notation for percussion. If a complete set of symbols for percussion instruments is 

effectively researched, discussed and then implemented there is no reason that one 

day it can‟t be just as essential to the music vocabulary as up and down bowings. 

Western music notation went through a number of changes and developments over 

many years to get where it is today. It is therefore understandable that percussion 

notation should undergo a similar process until it is finally standardised and 

accepted. The standardisation of symbols for percussion instruments is an essential 

step in this process.  
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Figure 103 – Bowings as words rather than symbols 

 

This thesis has demonstrated the need for symbol notation as well as the need for a 

standardised set of symbols. The experiment conducted showed how it is possible to 

use empirical investigation as a basis for the formation of these symbols. The 

research conducted here, however, is only the first step in the investigation of these 

symbols. The final section of this thesis will discuss further research that must be 

undertaken before a conclusive set of symbols can be formed.  

 

Further Research 
 

The aim of this thesis was to provide a starting point for the empirical investigation 

of symbols for percussion notation. The arguments presented demonstrate the 

effectiveness of symbol notation as a form of notation for percussion as well as the 

need for a standardised set of symbols. The symbols that have been presented and 

discussed here are by no means a complete set, rather a demonstration of how these 

symbols can be formed, explored and discussed in an experimental manner. Using 

the Pictionary task provides an effective ground for a virtual „brain-storming‟ of 

ideas in a manner that can be monitored and reviewed. In order to advance this line 

of research further a number of different avenues of experimentation are available. 
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 The next step in this research would be the formation of a „simulated community‟. 

The types of symbols formed in a simulated community would differ from those 

seen in a simple paired Pictionary task due to the fact that they need to be identified 

by a large number of people rather than just one. This applies directly to the use of 

symbols in percussion notation as they too need to be easily recognised by large 

numbers of people. The formation of two separate communities, one made up of 

percussionists and the other made up of non-percussionists, could also provide some 

interesting results. Would the types of symbols created differ greatly and if so could 

this insight help us when deciding what symbols people will respond to more 

efficiently? 

 

While simulated communities will provide an effective way of creating new 

symbols, Reaction Time testing provides a valuable method of examining the 

effectiveness of each individual symbol. This test could take on a number of 

different forms. A forced-choice Reaction Time test, commonly used in psychology, 

forces the participant to choose between two options. For example, the symbol for a 

snare drum would appear on their screen and, reacting very quickly, they must 

choose if it was a percussion instrument or not. While this may provide some useful 

initial feedback, an even more effective test would be one involving actual 

percussion instruments. A symbol would appear on screen and the participants 

would need to strike the correct instrument as quickly as possible. By measuring the 

reaction time as well as the accuracy of the participants, decisions could easily be 

made as to the most effective symbol for each instrument. 
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This research into the use of symbols in percussion notation also has the potential to 

branch out and affect other areas of music. It has been shown that symbols are able 

to communicate meaning more quickly than words so why not explore what words in 

music would be more effective as symbols. We already have a sign for crescendo 

and decrescendo, why not a sign to indicate a ritardando or an accelerando? Would 

tempo markings be better represented in symbolic form? Could playing instructions 

such as arco or pizzicato also find suitable symbols?  

 

The use of symbols has the potential to revolutionise the way we write music and 

therefore needs to be explored extensively and in an empirical manner. 
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Appendix 

      

Tenor Drum 

      

Snare Drum 

      

Kick Drum 
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Timbales 

 

      

Woodblock 

 

 

Bass Drum 
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Marimba 

 

      

Vibraphone 

 

      

Glockenspiel 
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Triangle 

 

      

Cowbell 

 

      

Temple Blocks 
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Timpani 

 

     

Tubular Bells 

 

      

Tom Tom 
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Bongos 

 

      

Conga 

 

 

Wind Chimes 
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Tambourine 

 

      

Castanet 
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