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Maqam, Cognitive Science, and Information Theory: 
Avenues for Research in Arabic Music and Natural Language 

Sami Abu Shumays 
 
Using examples drawn from my experience learning Arabic Music as a second musical 
language in Egypt and Syria, and my subsequent experience as a performer and teacher of 
Arabic Music in the United States, I will explore hypotheses about areas of 
music/language overlap in cognition.  My aim in this paper will be to give a brief 
overview of what I believe to be several potentially fruitful avenues for further research in 
the areas where Ethnomusicology and Music Theory intersect with Cognitive Science, 
Linguistics, and Network and Information theories in mathematics.  Rather than covering 
any one topic in great depth, I will give a sampling of several inter-related ideas that I 
believe illustrate a view of music as one of several parallel dynamic systems of 
information storage and exchange common to human cognition—and I hope to show that 
Arabic music has much to contribute in this area.   
 
I will begin with a discussion of the concepts “Word” and “Vocabulary,” illustrated with 
examples from Arabic melody.  It is my contention that the concept of “grouping” or 
“chunking” of notes or sounds is inadequate to deal with the reality of melody, which is 
better explained by the concept of a large vocabulary of words individually stored in 
memory.  I will show parallels to the function of words in spoken language, including: the 
ability of a word to encode multiple kinds of information, issues of learning and 
acquisition of vocabulary, and the parallel structural characteristic of words, in both music 
and spoken language, as the middle level in a hierarchy of discrete combinatorial systems. 
 
I will proceed to a discussion of variability in words, a fundamental problem in cognitive 
and computer science and information theory, in dealing with the proper identification of 
an entity despite variations, distortions, mistakes in transmission, noise, etc.  I will 
demonstrate the various dimensions of variability in Arabic/maqam-based music.  This 
variability relates to two important phenomena in both music and natural language: 1) the 
ability of music and language to mediate among multiple levels of experience and to carry 
multiple different kinds of information simultaneously, and 2) the characteristic of 
vocabularies, and languages as a whole, of having “fuzzy” boundaries, reflected most 
obviously in the phenomena of dialects and idiolects, language evolution, borrowings & 
substitutions, the pidgin and Creole phenomena, and the formation of the individual voice 
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and style, all of which are common to both spoken language and music (I will discuss 
specific examples of these phenomena in Arabic and maqam-based music). 
 
I will then relate these concepts to the field of Information Theory, a branch of 
mathematics that deals with efficient encoding of messages and signal transmission in the 
presence of noise, among other problems.  Information Theory has had numerous 
applications to data compression, machine learning, and communications systems, as well 
as to neuroscience and cognitive science.  In particular, I will discuss variations from the 
“ergodicity” of a message source, which in terms of Information Theory refers to a source 
that provides a consistent average rate of Information/Time, independent of when the 
average is taken.  I will analyze a piece of Arabic music in terms of rate of information 
transmission, and discuss hypotheses concerning the relationship of memory, learning, 
and information transmission. 
 
Lastly, I will discuss “Small-World Networks,” a type of network in which there is a very 
small average shortest-path-length between nodes (points in the network), combined with 
a high degree of clustering of groups of nodes.  Many applications of this mathematical 
principle have been made in not only computer science, but also in biology and social 
science (the “6 degrees of separation” phenomenon), and some preliminary efforts have 
been made in linguistics.  I will show, in the Arabic maqam system, how relationships 
among the ajnas (plural of “jins,” the basic building block of the maqam system, a 
collection of melodies within a 3-5 note span with fixed interval relations), form yet 
another example of a Small-World Network.  I will then relate this feature of Arabic music 
to issues of grammar and memory storage in cognition and language, and to the “fuzzy”-
boundary characteristic of languages, vocabularies, and populations. 
 

~~~ 
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Sami Abu Shumays Bio 
 
Sami Abu Shumays is a practicing Arab violinist and director of Zikrayat 
(http://zikrayatmusic.com), an ensemble presenting the classical and dance repertories of 
the Arab world side-by-side, with a special emphasis on music and dance from the 
“Golden Age” of Egyptian musical cinema, the 1940’s-60’s.  He is also a much sought-
after teacher of maqam, the Arabic modal melodic system, offering music workshops at 
music and dance camps across the country (including Lark Camp, Global Youth Village, 
and Folk Tours), and in New York City.  His online lessons in maqam 
(http://maqamlessons.com), the first of their kind, have been used by students across the 
U.S., Canada, Europe, Australia, and Africa.  He was also one of the principal developers 
of Maqam World (http://maqamworld.com).   
 
After completing a Bachelor’s degree in Music (concentration in Composition) from 
Harvard (with additional coursework in Mathematics and Physics), he began studies of 
Arabic violin with Simon Shaheen in New York, while pursuing graduate studies in 
Composition and Ethnomusicology at the C.U.N.Y. Graduate Center.  He received a 
Fulbright Fellowship in 2001 to study Arabic music in Cairo under Dr. Alfred Gamil; he 
continued his studies of violin and voice in Aleppo, Syria under Mohamed Qasas, Abdel-
Minaim Senkary and Abdel-Basit Bakkar.  This experience of simultaneous immersion in 
learning both a second musical and second spoken language (despite his Arab heritage on 
his father’s side, Sami was raised in the U.S. speaking only English) profoundly changed 
his perspective on how to approach learning and the study of music generally.  Since that 
point he has pursued performing and teaching full-time, while his interest in language 
acquisition has led him to explore research in cognitive science and linguistics, and even 
to awaken his long-dormant passion for mathematics.   
 


