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Writing represents an extension of oral language. It is a relatively recent invention in human history and only 
was created around 3500 BCE. Writing was not a single invention but rather a development that took a long 
time, advancing through different steps of complexity. Although writing began several millennia ago, it has 
not yet extended to all people, and a significant proportion of the human population cannot write. Writing has 
continued developing, and consequently, significant changes in writing strategies currently are observed, par-
ticularly associated with the progressively increasing use of computers and other electronic devices such as 
cellular phones. 

As defined by the United Nations, literacy means that a person can, with understanding, both read and write 
a short, simple statement about his or her everyday life. Nowadays, a significant percentage of the world’s 
adult population are illiterate, but this percentage is highly variable depending upon the specific country. This 
percentage ranges from over 50% in Sierra Leone and several other nations to close to 0% in many industri-
alized countries. Writing is a major means of communication in languages with a comparatively large number 
of speakers, but in languages with relatively few speakers, it is not frequently used. Most of the world’s lan-
guages have fewer than 1 million speakers, for whom written language is barely used or even nonexistent. 

Reading and writing share some common mechanisms, but they also have differences not only in the type 
of supporting cognition but also in their brain organization. Writing precedes reading—that is, for something 
to be read it must already have been written—but we potentially can read without having the ability to write; 
the opposite situation is not possible, excepting in some cases of brain pathology. People in general do better 
in reading than in writing, just as it is also easier to understand oral language than to produce it. In general, 
writing is considered as a relatively difficult task, demanding a high degree of background attention. 

How Did Writing Appear? 

Nils Varney suggested that the ancient skills of gesture comprehension and animal tracking were the under-
pinnings or preadaptations of brain organization that permitted reading to occur. He demonstrated that the 
acquired disturbances in reading—alexias—are significantly associated with impaired pantomime and animal 
footprint recognition. Thus, these abilities, existing since early human history, were prerequisites that led the 
way to the cultural development of reading. Gesture recognition has existed for millions of years, but reading 
developed just a few millennia ago. But as any type of complex cognition, it is based on previously exiting 
abilities. 

In prehistory, it is frequently assumed that writing was first developed using a visuospatial modality to create 
three-dimensional clay tokens to represent objects, which later progressed into drawings. That is, before rep-
resenting spoken language, prehistoric people attempted to represent external objects, copying or represent-
ing their shapes. Those tokens were marble-sized objects manufactured in different shapes and have been 
found in many archaeological sites, especially in the Near East. Thus, art, and particularly ceramics and draw-
ing, played a crucial role in the evolution of writing. 

Wall painting represents a most critical step in the development of writing. It appeared during the Paleolithic 
era, some 35,000–30,000 years ago. In different European countries, particularly in France and Spain, cave 
paintings have been found. Those wall paintings have different themes, most commonly animals, but people, 
tools, instruments, and environmental elements also are found in these paintings. Hunting scenes are fre-
quently represented. 

Further evolution in writing is observed when paintings became standardized for representing specific ele-
ments (i.e., a standard bird means bird), that is, creating pictograms. Writing, indeed, began with concrete 
pictograms that reflected realities accessible to the senses, particularly to vision. These pictograms further 
evolved and became abstract, progressively separating from the concrete representation. That is, the repre-
sentation of the bird, initially realistic and easily recognizable, become more and more distant from the real 
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bird. Hence, special training was required to represent and understand these pictograms. This situation was 
observed in Sumer (contemporary Iraq) about 53 centuries ago, and it is usually regarded as the real begin-
ning of writing in human history. Visual symbols referred to the meanings of the words progressively increased 
in quantity and complexity; consequently, these original writing systems are regarded as logographic writing 
systems. A logogram is a written character with a meaning; it represents a morpheme, a word, or a phrase, 
but in any case a meaningful language unit. A logographic writing system represents language meanings not 
the language phonology. 

The smallest writing unit of language is referred as grapheme. Graphemes can be meaningful or not. They 
can correspond to a single language sound or phoneme but can also correspond to a syllable or to a lo-
gogram. 

Graphemes that represent language sounds such as phonemes and syllables appeared historically later than 
graphemes representing meanings. The representation of sound in writing systems is known as a sono-
graphic writing system. Graphemes representing syllables appeared about 4,000 years ago in Phoenicia, and 
graphemes representing phonemes appeared even later in Greece about 900 BCE. 

Further advances in writing include the development of cursive writing and the distinction between upper and 
lower case. Originally, there was only a single representation of each language sound, corresponding to the 
upper-case (capital or majuscule) letters. The use of a pen for continuous writing made it easier to create 
rounded shapes; it enabled the handwriting of cursive minuscule letters and the development of alternative 
shapes to represent the same language sound. This situation was observed relatively recently, during the 
medieval era. However, before this time, majuscule and minuscule representations existed, but they were not 
used in a systematic way. The overt distinction and systematic use of upper and lower cases in writing ap-
peared only around the 13th century. 

Although the invention of alternative writing for the letters—upper and lower cases—appeared since the Mid-
dle Ages, there are some writing systems that do not use this distinction. The Georgian writing system or, 
more precisely, one of the Georgian writing systems known as mkhedruli is an example of this situation. Fur-
thermore, the rules governing the use of upper and lower case are not the same across different languages; 
for instance, in German, the initial letter of all nouns is written in upper case. As another example, certain 
groups of words that are capitalized in English are not capitalized in Spanish; the days of the weeks and the 
months of the year are two examples of this difference in writing between English and Spanish. 

Writing Systems Classification 

As noted earlier, the major division in writing systems is between (a) logographic (representing meanings) 
writing systems and (b) sonographic (representing sounds) writing systems. The fundamental difference be-
tween logographic writing systems and other scripts is that each logographic symbol means something. As a 
result, logographic writing systems generally contain a large number of symbols: anything from several hun-
dred to tens of thousands. In fact there is no theoretical upper limit to the number of symbols in some logo-
graphic scripts, such as Chinese. 

Logographic scripts may include the following types of symbols: 

1. Ideograms or pictograms: Symbols that graphically represent concepts and ideas. Be-
cause they do not represent spoken language, there is not a single way to read 
ideograms; the direct correspondence between ideogram and spoken language is ab-
sent. Egyptian hieroglyphs were initially considered to be ideograms; later on, it was ob-
served they were indeed logograms. 

2. Logograms: They are symbols that represent parts of words or whole words. Some lo-
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gograms resemble the things that they represent and are sometimes known as pic-
tograms or pictographs. In logographic scripts, in addition to the logograms, usually some 
graphemes representing phonetic elements are also included. Chinese is frequently pre-
sented as an example of a logographic writing system, even though it is not a completely 
logographic writing system; it has been even suggested that it could be better character-
ized as logosyllabic writing system. Chinese writing uses pictograms, ideograms, com-
pound characters that include two or more radical pictograms, compound characters that 
include a radical pictogram plus a phonetic hint, and characters that can have two differ-
ent meanings. Additionally, some characters have changed meaning during history. Be-
cause of this mixture of information, it has been suggested that the Chinese writing sys-
tem is not a purely logographic system. Chinese writing was transmitted to Japan and 
Korea, where it developed into what is known as Kanji writing and Hanja writing, respec-
tively. The system became particularly complex to adapt to the idiosyncrasies of Japan-
ese and Korean languages. 

In sonographic writing systems, syllables (syllabic alphabets) or phonemes (phonemic alphabets) are repre-
sented. Alphabetic writing systems come in two varieties: 

1. Abjads (consonant alphabets) represent consonants only or consonants plus some vow-
els. Even though not common, full vowel indication (vocalization) can be added, usually 
by means of diacritics; in such a case, it is regarded as abugida. Arabic and Hebrew are 
two well-known examples of abjads. 

2. Alphabets (phonemic alphabets) represent consonants and vowels. The Latin alphabet is 
a major example. 

Syllabaries represent syllables or moras. A syllable is a unit of pronunciation that contains one vowel with 
or without surrounding consonants, forming the whole or a segment of a word. A mora includes the sylla-
ble weight that also considers the number and/or duration of the segment. Japanese Kana is an example of 
a syllabary. Alphasyllabaries or abugidas are a particular type of syllabary in which the sequences conso-
nant–vowel are written with a single symbol; each symbol is based on a consonant, and vowel notation is 
secondary. 

Featural alphabets include elements that indicate the components of articulation, such as bilabial consonants, 
fricatives, and so on, for example, the Korean alphabet. 

There are other types of alphabets including some additional information, such as Braille and Morse code. 
The Braille alphabet uses spatial/tactile information to transcribe the Latin or other visual alphabet. Morse 
code can be transmitted visually or auditorily; it visually relies on a series of blinking lights, or dots and dashes, 
to represent letters; auditorily, it represents letters by means of sequences of clicks or tones. Another impor-
tant communication system is sign language; it is a type of manual communication that uses both manual 
alphabet (fingerspelling) as well as manual signs expressing a meaning. It is estimated that there are over 
100 different sign languages worldwide. But of course, it is not exactly a writing system, or a script, but rather 
a gestural communication system. 

In Europe, five different writing systems are used: Latin, Cyrillic, Greek, Armenian, and Georgian. All of them 
are phonemic alphabets. 

According to its frequency of use, these are the writing systems found worldwide: Latin (alphabet), Chinese 
(logographic), Arabic (abjad or abugida), Devanagari (abugida), Cyrillic (alphabet), Bengali (abugida), Kana 
(syllabary), Gurmukhi (abugida), Javanese (abugida), Hangul (alphabet, featural), Telugu (abugida), Tamil 
(abugida), Malayalam (abugida), Burmese (abugida), Thai (abugida), Sudanese (abugida), Kannada (abugi-
da), Gujarati (abugida), Lao (abugida), Odia (abugida), Ge’ez (abugida), Sinhala (abugida), Hebrew (abjad), 
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Armenian (alphabet), Khmer (abugida), Greek (alphabet), Lontara (abugida), Tibetan (abugida), Georgian 
(alphabet), Modern Yi (syllabary), Mongolian (alphabet), Tifinagh (abjad), Syriac (abjad), Thaana (abugida), 
Inuktitut (abugida), and Cherokee (syllabary). 

Writing systems also differ in the directionality used to write. Initially, in early writing systems, the directionality 
had not yet been standardized and it was possible to write from left to right or from right to left or even up or 
down. In a certain historical moment, it was usual to start writing horizontally in a particular direction and then 
at the end of the line to reverse direction. Ancient Greek writing attempted several strategies, including writing 
in a spiral way, but finally established that writing should begin at the top of the page, using a left-to-right pat-
tern, as we currently use in Indo-European language. However, in other scripts, a right-to-left directionality is 
used; Arabic and Hebrew are two examples of this writing strategy. Traditionally, Chinese is written vertically 
top-to-bottom, beginning at the left of the page and moving to the right; currently, Chinese is frequently written 
left to right and top-to-bottom due to the need to accommodate contemporary electronic devises and become 
more similar to Western directionality of scripts. There are other unusual writing directionalities found in few 
writing systems; for instance, in Hanunó’o, a language spoken in the province of Mindoro, Philippines, lines 
are written vertically moving away from the writer, bottom-to-top, but read horizontally from left to right. 

Writing Disturbances 

Initially, writing (or rather, prewriting) was a visuoconstructive ability (i.e., representing external elements vi-
sually as observed in wall painting), and only later did it become an ideomotor praxis ability, that is, making 
certain learned and fixed sequences of movements with the hand to create a pictogram—a standardized rep-
resentation of external elements. After writing became an ideomotor praxis ability, it became a linguistic ability, 
that is, associating the pictogram with a word and further analyzing the word in its constituting sounds. It is not 
surprising that three major disorders in writing or agraphias can be observed as a result of brain pathology: (1) 
visuoconstructive agraphias, commonly referred to as spatial or visuospatial agraphia; (2) apraxic agraphia; 
and (3) linguistic, also referred as aphasic agraphia. Not coincidentally, the historical origins of writing mirror 
these three different abilities. As noted earlier, in prehistoric times, three-dimensional clay tokens were used 
to represent objects, and this eventually led to drawings. Later with pictograms, the visual symbol was asso-
ciated with a concept or word, and even later, the language sounds were visually represented in the scripts. 

New Writing Abilities 

Writing ability has continued evolving with the development of new technologies. Contemporary literate man 
is using handwriting less and less and relying on computers more and more. Handwriting and using comput-
ers represent significantly different cognitive and motor abilities. During handwriting, fingers are maintained in 
a relatively steady position while the hand moves. In typing, the opposite pattern is observed. When typing, 
the hand does not move from one side to the other and back as in handwriting; rather, both hands remain 
relatively stationary and only the fingers are moved. Letters are not written but selected. Both hands have to 
be used in a similar way when typing. Because of using both hands, we have to assume that a major inter-
hemispheric integration is required. Similarly, the use of the space is different. The normal spatial distribution 
of the words on the page is automatic on the computer and, hence, writing in this way cannot be spatially 
disorganized, which may be the case in handwriting. By the same token, letters are neatly written and easily 
recognizable. 

When typing, we are not using a space that is directly manipulated with the hands (constructional space) but 
only by a visual space. Furthermore, typing is not a constructional task (we do not have to construct the let-
ters) but rather a motor-spatial task. Many people type using a spatial memory for the position of the letters in 
the keyboard. Other people have to look at the keys to select the letters when typing. In this case, literal read-
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ing is a prerequisite for writing. Letters have to be recognized visually before they are written. In handwriting, 
we use a mental representation of the visual form of the letters. Interestingly, few people—if any, regardless of 
how well they can type—are able to reproduce (i.e., describe verbally or by drawing) how the different letters 
are arranged on the keyboard. Memory for their location seems to be a purely spatial and motor memory of 
which we are poorly aware. 

Furthermore, for typing some special symbols (e.g., question marks) and letters (e.g., the Spanish ñ), rela-
tively sophisticated motor maneuvers are sometimes needed, frequently requiring the use of special keys or 
sequences of movements. In handwriting, however, special symbols are written using the mental forms that 
we have learned. When typing, if a letter needs to be lower or upper case, a key has to be pushed. No other 
change to the movement is made. We can also select different writing styles and letter sizes using some spe-
cial commands and menus, all without changing the sequences of the hand movements. 

Using a typewriter or a computer keyboard is somehow equivalent to introducing a new writing system. Obvi-
ously, there is no particular brain area related to typing on a computer, just as there is no specific brain area 
dedicated to reading and writing. These are cultural and technological abilities recently developed through 
human evolution.However, there are basic cognitive abilities—preadaptative abilities—that are required for 
the use of these new cultural elements: For example, certain visuoperceptual abilities and cross-modal asso-
ciations for reading, phonological awareness, and some fine movements for writing. 

See also Language Families; Linguistic Typology; Readability; Reading and Reading Disorders; Writing and 
Writing Disorders 

Alfredo Ardila 
http://dx.doi.org/10.4135/9781483380810.n686 
10.4135/9781483380810.n686 
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