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Chapter 6
The Origins of Writing and Arithmetic
Peter Damerow

6.1 Globalized Systems of Writing and Arithmetic

Writing and arithmetic are cultural techniques which are essential conditions of the
organization of modern societies. They are usually considered as distinct human
activities with distinct origins. However, recent work based on archaeological
evidence suggests a common origin.' It is a basic claim of the present paper that
there were close relations between writing and arithmetic at the time of their
emergence.

Both writing and arithmetic are based on operations with systems of symbols
that represent cognitive constructions, either directly or indirectly.? The main
reason for considering writing and arithmetic to be relatively independent of each
other is that the cognitive constructions they represent and the way in which they
represent them are different.

Developed writing systems are predominantly glottographic. They represent
language by some kind of phonetic coding.? Such writing systems are based on a

1The analysis of the origins of writing and arithmetic presented here focuses on the development
and application of the cuneiform writing system in the ancient Near East. Due to the durability
of clay tablets used as writing material, the excavated tablets and other artifacts from this region
provide an abundance of information, revealing the development from the precursors of writing
and arithmetic in the fourth millennium BCE to the spreading of the technology of writing
throughout the Mediterranean area,see (Sasson 1995, vol. 4), and the creation of Babylonian
mathematics, see (Robson 2008).

2The term cognitive construction is used here in the widest sense, and includes all forms of the
mental organization of feelings, perceptions, beliefs and thoughts. Such mental constructions are
usually organized in cognitive structures consisting of objects represented by mental images or
conceptual structures together with mental operations related to them, systems which may be
called mental models, see (Renn and Damerow 2007) and also the introduction to this volume
(chapter 1). Mental constructions and models can be externally represented by symbols and
symbol systems. The relation between mental constructions and external symbols may be called
iconic if the symbol somehow depicts a mental image, or conventional if the symbol represents a
mental construction only by arbitrary definition. Writing and arithmetic are both tools for the
external symbolic representation of mental constructions and models. They both use primarily
conventionally defined symbol systems.

3We follow Hyman (2006), who offers a conceptual clarification of the various types of relations
between written texts and their meaning, with specific focus on the development of early writing
systems. Glottographic representation of meaning is based on the phonetic coding of language. It
is closely linked to reading since the representation determines the chain of utterances of words.
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Figure 6.1: Obverse, edge and reverse of an archaic Babylonian bookkeeping record
(ca. 3200-3000 BCE).

standardized and stable inventory of graphemes representing words, morphemes,
syllables or phonemes. This inventory has to be historically transmitted by a social
group and to be rich enough to represent an essential part of the language spoken
by this group. According to this definition, cognitive constructions are represented
by writing only indirectly, insofar as they are expressed in language.

By contrast, arithmetical systems are non-glottographic, representing cogni-
tive constructions such as numbers and numerical operations directly.* They are
based on a standardized and stable inventory including graphemes designating
quantities and rules for performing arithmetical operations. This inventory has to
be historically transmitted by a social group and be rich enough to perform basic
calculations comprising additions and multiplications.®

By contrast, a non-glottographic representation of meaning is closely related to verbalizing. In
this case, symbols or chains of symbols determine iconically or conventionally their meaning
without determining how this meaning has to be verbalized.

4For a systematic, theoretical reconstruction of the development of knowledge representation
structures reflecting arithmetical operations, see (Damerow 2007).

5The non-glottographic representation of cognitive constructions constituting arithmetic does
not exclude any significant role language may play for building these up and transmitting them
between members of a social group. Language may serve as a means to make the rules of numer-
ical operations explicit. Language may also serve as a means to conceptualize and communicate
the cognitive context of such rules, in particular, systems of numbers. As far as the relation




























































