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as line spacing, linefeed, inter-line space or leading. The term 'line spacing' is 

used throughout this paper and it refers to the baseline-to-baseline distance 

between successive lines of text. This distance is equal to the point size2 of the 

type, plus any additional space (or 'leading') in points that is added. 

In printed materials intended for adults it is generally accepted that, for 

type at sizes intended for reading at a normal distance, legibility is improved by 

the addition of two or three points of extra space between lines (Spencer, 1969). 

2 One point is equal 

to 1/72in or 0.35mm. 

It is argued that the additional space makes it easier to follow each line, 

and facilitates an accurate return sweep of the eyes to the beginning of 

each successive line; it may also help with word recognition, as there 

will be less visual interference or 'contour interaction' from lines above 

"and below that being read (see Hughes and Wilkins, 2002, 223). The 

optinnun amount of space needed has been shown to depend on a number of 

factors. Tinker (1963) reports a series of experiments involving tests of silent 

reading speed with adults. He found that while line spacing greater than the 

point size of the type conferred a significant advantage with some type sizes 

and line lengths, this was not always the case and too much space could be 

detrimental. He concluded that optimum line spacing depends on line length, 

type size and typeface. The greater the lli1e length, the more important it is 

to add extra space between lines (though very short lines were also shown to 

benefit from additional space between lines) . The spacing also needs to increase 

in proportion with the size of the type. Tinker (1963), again referring to adults, 

advised that for optimal sizes of type (9-, 10-, 11-, and 12-point), an interlinear 

space of one to four points can be added in order to increase legibility. The 
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influence of typeface was confirmed by Becker et al (1970) who found that, 

according to readers' judgments of attractiveness, sans serif and italic types are 

likely to benefit from an additional point of line spacing as compared with roman 

types. The relation between line spacing and word spacing is also important. 

According to the principles of Gestalt psychology, there is a tendency to group 

elements in the visual field on the basis of their proximity (Bruce and Green, 

1985). Given that the typographer's aim is to group words into lines, the space 

between lli1es must therefore be greater than the space between words. If this is 

not the case, distracting vertical 'rivers' of white space may be created. Hartley 

(1994) argues that to avoid 'optical bridging' between lines, the minimum 

line spacing must be increased by an amount equivalent to the specified word 

spacing. 

While research on the issue of line spacing in relation to adult reading 

material has Jed to useful insights, it cannot be assumed that these results can 
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be applied directly to material for beginning readers. It would seem reasonable 

to suppose that the same factors will operate, but to what degree? As Tinker 

(1968) points out, much of his work with adults involved tests of the speed of 

silent reading, which is of course not appropriate for beginning readers. There 

has been very little experimental work on line spacing in books for children who 

are learning to read, and the results have generally been inconclusive (Tinker, 

1968). Nevertheless, Tinker argues that some level of additional space between 

lines is indicated for beginning readers because at that stage the return sweep 

of the eye from the end of one line to the beginning of the next has not been 

perfected, so generous line spacing 'will promote greater accuracy in doing 

this and thus reduce regressions of readjustment near the beginning of lines' 

(Tinker, 1968, 319). His recommendation for 'Grade 1' children (six- and seven

year-olds), based on legibility findings for older children, was 14- to 18-point 

type in relatively short lines of up to about 22 picas (3. 7in or 9.3cm), and 6 to 8 

points of additional line space (Tinker 1968, 320). Yule (1988) asserted that in 

books of the late 1980s the line spacing was usually wide enough to prevent most 

children's eyes slipping from line to line in reading. 

In one of the few experiments conducted with children as participants, 

Hartley, Burnhill and Fraser (1973) asked ten- and eleven-year-olds to read 

aloud stories set in different type sizes and with different line spacing, but 

the same line length. They found no significant differences in terms of either 

reading time or errors. More recently, Rosemary Sassoon has been particularly 

concerned with type design and children's perception (Sassoon, 1993). She 

reports on a study in which one-hundred children, half aged between eight and 

@ .rnpo_ 
thirteen with special needs, and half eight-year-olds in mainstream education, 

were shovvn tex t set in five differently spaced versions (which included two 

different line spacings) and asked which they preferred for reading. Sassoon 

concluded that where spacing is conce1ned, presenting fmclings as an average or 

norm is not always the most useful way to describe them, as children at different 

levels of reading have different requirements. 

Hughes and Wilkins (2000, 2002) have conducted some of the most 

recent work on the legibility of children's books. They investigated the effect of 

type size and spacing on the ability to read at a distance, in order to help with the 

design of text in children's 'big books' (Hughes and Willtins, 2002). They varied 

both letter spacing and line spacing in relation to type size, testing the visual 

acuity and reading speed of two-hundred children of six to twelve years of age. 

They concluded that 'chjldren's reading would benefit by increasing the font 

size of the text and by expancling the spacing horizontally and vertically' (225). 
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However, they varied the letter spacing and line spacing in such a way that the 

effects of each cannot be isolated, and while their conclusion might also be valid 

for materials intended to be read at a normal reading distance, we cannot be 

certain of it. 

Given the lack of experimental evidence on the effect of line spacing 

as a variable in early reading books, the study described here was intended 

to provide an insight into the effects of line spacing on children's reading 

performance and on their subjective responses to appearance of texts with 

different line spacing. In particular, the aim was to look at the effect of line 

spacing in realistic reading books when used in a realistic reading situation. 

MATERIALS 

Using realistic test material meant that the children's reading performance 

would be influenced by what Hughes and Wilkins (2000, 316) describe as the 

'linguistic and semantic aspects of reading,' as well as the 'visual aspects.' 

In their studies of typography in children's reading schemes (2000) and 'big 

books' (2002), they used a Rate of Reading Test specially designed to minimize 

the influence of linguistic and semantic factors. The text consisted of fifteen 

randomly repeated common words, appearing as a paragraph but lacking any 

meaning. They found this method to be highly reliable, and in both studies it was 

sufficiently sensitive to pick up significant differences in reading performance as 

a result of variations in type size and spacing (letter and line). Our aim, however, 

was to examine the effect of line spacing in a normal reading situation. The 

testing was intended to replicate, as far as possible, a nonnal reading situation 

for children in Years 1 and 2 at UK primary schools. This would typically involve 

the child reading aloud to an adult on a one-to-one basis from an Hlustrated 

reading book produced to a high standard. 

For this study, as for the previously mentioned work on typefaces and 

horizontal spacing, the text used was A sheep less night (Oxford 1999), written 

by Geraldine McCaughrean and illustrated by Mike Spoor, part of the Oxford 

Literacy Web designed to fit the UK's National Literacy Strategy requirements 

in primary schools . It is part of the Oxford Literacy Web's Fiction Strand ('fun-
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packed stories every child will love') and is aimed at children around six years 

old, likely to be in years 1 and 2 in primary schools. This relates to Individualised 

reading stage 7 (Moon, 2005), which is National Curriculum working within 

level 1, age 6-7. 

In choosing the typographic variants to be tested, we were aware of 

the fact that there are complex inter-relationships between line spacing and 

other typographic factors . This was observed by Legros and Grant (1916), who 

discuss the many different factors affecting legibility, and confirmed by Tinker's 

(1963) extensive series of studies. Watts and Nisbet (1974), reviewing earlier 

work in this area, also argue that line spacing cannot usefully be studied as a 

variable in isolation from type size , line length and type weight, and that many 

studies that do isolate these variables are of limited practical value. However, 

testing different levels of several variables would result in a very large factorial 

experiment requiring large numbers of child participants. Our approach in this 

study, therefore, was to take into account the results of our previous experiments 

when selecting typographic variants other than line spacing. 

In the typeface study referred to above (Walker and Reynolds, 2002/03), 

comparisons of reading performance revealed no significant differences 

between text versions in serif and sans serif types with and without infant 

characters. A previously-used version in Century Educational, a serif type with 

infant characters, was selected for use in this study because of the popularity 

of this typeface V\>ith publishers of early readers. The text was set in 19-point 

type (capital-letter height 5mm, x-height 3mm) with the following baseline-to

baseline increments: 

very close 
close 
normal 
wide 

17 points 
21 points 
30 points 
58 points 

The 50-point 'normal' line spacing (10.5mm from baseline to baseline) 

was the same as that used in the earlier comparison of typefaces; it was decided 

upon by a process of expert review (see Walker and Reynolds, 2004) , taking into 

account the generous ascenders and descenders of the Century Educational 

typeface. A sm-vey (by the authors) of line spacing, capital-letter height and x-

0 \ 



height in twenty-two contemporary early reading books from seven different 

publishe1·s indicated that the most frequently oceurring values were 10mm line 

spacing with a 5nnn capital-letter height and an x-height of 5.5 or 3mrn (see 

table I). Our material was therefore representative of books currently in use 

for five- to seven-year-olds. The 17-point line spacing gave negative spacing 

and was designed Lo represent an extTeme, while the 21-point spacing was just 

suiTicient to give dear separation of ascenders and descenders. The 58-point 

spacing was included to discover whether ¥Orider spacing than that typically 

used might be helpful to children learning to read. The fotrr versions are shown 
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in figure 1. Four complete books were printed and bound, the text in each book being 

set through-out according to one of the line spacing variables under test. The cover and 

illustrations were the same as in the original OUP version of A sheepless night. 

As each child taking part in the study was to be asked to read from all four line 

spacing versions, four different text passages were required. Four double-page spreads 

were selected for use, with lengths of 110, 99, 138 and 107 words . While four texts of the 

same length would have been preferable, it was felt that using a 'real' book rather than 

specially constTucted and highly controlled text would offer benefits in terms of validity 

and child-friendliness. 
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Each child's four readings were audio-taped for later analysis. When a child had 

completed the reading task, all four books were opened at the same double page 

spread (for ease of comparison), and laid out in the order in which the cbild had 

read from them. The following questions were then asked: 

1 'Can you spot any differences in the way the writing looks in each of 

these books?' 

If yes: 'What differences can you see? Can you tell me about them?' 

2 'Do you think any of the writing styles is easier or more difficult to read 

than the others?' 

If yes: 'Which did you think was the easiest?' 

'Why do you think that was?' 'And which did you think was the most 

difficult?' 'Why do you think that was?' 

3 'If you could choose one of these books to take home and keep, which 

one would you choose?' '"VVh.y would you choose that one?' 

If a child had difficulty in answering the first question, the texts with the widest 

and closest line spacing were placed together and the question was repeated. 

Table I Linefeed, capital letter height and x-height in a sample of twenty-two contemporary early 

reading books from seven different publishers. 
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TEST DESIGN 

The particular combinations of double-page spread and line spacing seen by 

each child, and the order in which they were presented, were determined by 

a test design comprising six 4 x 4 Graeco-Latin squares, requiring twenty-four 

children in total. The design was balanced in relation to: the number of times 

each of the sixteen possible combinations of line spacing and double-page 

spread occurred (six times overall); the number of times each line spacing 

version was read first, second, third or fourth (six); the number of times each 

line spacing version was preceded by every other line spacing version (six); 

the nwnber of times each double page spread was read first, second, third or 

fourth (six); the number of times each double-page spread was preceded by 

every other double-page spread (six). Children were randomly assigned to the 

twenty-four different reading sequences. 

RESULTS 

READING PERFORMANCE 

The time taken to read from each double-page spread was not analyzed, as in 

previous tests in this series by the authors it had not revealed any significant 

differences as a result of typographic variants (Walker and Reynolds, 2002/03; 

Reynolds and Walker, 2004). With realistic test material we have found that 

children tend to pause in their reading to ask questions or comment on the story 

or the illustrations, making it very difficult to obtain accurate or meaningful 

timings. 

The audio-taped readings were, however, analyzed for miscues. The 

miscues were categorized on the basis of standard lists used by teachers to 

assess children's reading (Arnold, 1984; Campbell, 1993). We have found it 

helpful to group the miscue categories according to their likely significance in 

relation to typographic features: 

Errors that may be caused by confusion over word profile (which could, 

for example, be affected by the length of the ascenders and descenders 

or the confusibility of some letters with others) 

- substitution 

- omission of a syllable 

- transposition 

-hesitation 

-non-response 

- partial response 

2 Errors that may be caused by confusion as a result of inappropriate 

horizontal or vertical spacing 

- omission of a word 

- repetition of a word 

- omission of a line 



3 Errors that may result from a general uneasiness with the text and 

which may or may not be due to typography 

-insertion 

- change of word order [reversal] 

- self-correction 

The miscues considered likely to be of most relevance in relation to line spacing 

were line omission and word repetition at the beginning or end of a line. 

As the texts differed somewhat in length, the number of miscues per 

reading (a total that included all categories of miscue) was transformed into 

miscues per 100 words (number of miscues divided by number of words on 

the relevant double-page spread, multiplied by 100) . The analysis ofvariance 

on numbers of miscues per 100 words did not indicate a significant difference 

between the four line spacing versions or between the four double page spreads, 

the average over the twenty-four children being around nine miscues per 1.00 

words on each spacing. Line omissions and word repetitions at the beginning or 

end of a line were then analysed further, but once agah1 there was no appaTent 

relationship between the line spacing version and the number of miscues. 

However, although there were no statistically significant differences between the 

line spacing versions in terms of miscues, the qualitative responses given by the 

children are of considerable interest. 

THE CHILDREN'S VIEWS 

It is worth noting that each child had had the experience of reading from an 

example of each line spacing version, rather than having merely been shown 

the four different versions and asked to voice an opinion. Although the children 

had read from a clli'ferent double-page spread for each spacing version, when 

answering questions afterwards they were shown fom· versions of the same 

spread. 

Responses to Question 1: 'Can you spot any differences in the way the writing looks in 

each of these books?' 

Responses to this question are summarized in table II. It may be seen that eight 

children could see differences when shovvn all four spacing versions together 

(though only one of these could distinguish between all four versions), a further 

ten could see differences when shown the two e:xtTeme versions together and 

six could not see any differences even wheu shown the two extremes. In other 

words, two-thirds of the children could not distinguish between line spacing 

versions that were only one step apart. This would seem to be in keeping with 

the lack of significant differences between the four spacing versions as a result 

of the miscue analysis of the children's reading. However, three-quarters of them 

could see differences when shown the two extreme versions together. Thus 



Table II Number of children perceiving differences between the four line spacing versions. 

line spacing 

w ord spacing 

t ype size 

t ype w eight 

amount of text 

other 

Number of 
child re n 
perceivi ng o ne o r 
more differences 

4 

8* 10* 

although there were no measurable performance 

differences given the material and measures used 

in this study, the majority of the children were 

nevertheless aware of differences in the typography 

between at least the extreme versions. Their 

perceptions of the nature of the differences were not 

c 

"' ..c 

3 One child compared the very 

close and normal line spacings, 

saying that in the former the 

'lines are near to each other' and 

in the latter 'there are spaces 

between the sentences'. The 

perception of lines as sentences 

is interesting. Line breaks were often at the end of 

sentences, but each of the four reading passages 

included three or four sentences with a line break 

in them. These breaks were positioned so as to 

cause the least disruption of fluency, according to 

always 'correct,' but are of considerable interest. the principles recommended by Raban (1982) 

Ten children commented on the differences 

in spacing between the texts, though five of them could only identifY these 

differences after being shown the two extreme versions together. Nine of the 

ten correctly pointed out differences in the line spacing, whereas one child 

perceived the words to be spaced differently. (The children's comments relating 

directly to spacing are summarized in table IV.) It may be seen that in general, in 

response to Question 1, the very close line spacing was regarded as 'squashed' 

and the wide spacing was regarded as 'spread out.'3 One child was very specific, 

looking at the distance between the first letters of two consecutive lines in two 

versions; she concluded that the letter '0' was further away from the 'J' (directly 

below) in the normal spacing than it was in the very close spacing. Anotl1er 



child recognized that there were differences in the amount of space in each 

version, but thought that it was the amount between words rather than lines; 

she did perceive the very close line spacing as having the closest word spacing, 

however. 

Six children thought that the four versions differed in type size. All of 

these children thought that the more widely spaced text had 'bigger writing' 

than the more closely spaced text, and three of them also described the very 

close and close spacing as having writing that was 'smaller' or 'a bit smaller' 

than the normal and wide spacing. The relation between line spacing and 

Table Ill Numbers of chi ldren choosing each line spacing version as easiest, most difficult and preferred (bold 
type), and numbers of children giving each reason. 

Very close (A) space space 

amount of text size of type 

difficulty of words weight of type 

clarity 

no reason 

Number of children 

Close (B) size of type 

weight of type 

other 

Number of children 4 

Normal {C) size of type weight of type 

amount of text amount of text 

no reason difficulty of words 

no reason 

Number of children 3** 

Wide(D) space space 

size of type amount of text 

weight of type difficulty of words 

no reason no reason 

Number of children 
..................•••......••••..•••..••• .. .• .... ... ..... ... .. ... . .... .. .. ................ . .. .............. ....••.•••..•.••..•... 

Number of children able 
to make a choice 

Number of children able 
to give one or more 
reasons 

N = 24 

18* 

14 

* some children chose more than one version 
**some children gave more than one reason 

17* 

15 

space 

ease 

attractiveness 

no reason 

1 amount of text 

space 

s1ze of type 

other 

no reason 

4 space 

size of type 

difficulty of words 

clarity 

ease 

attractiveness 

other 

8** 

22 

19 



apparent type size has been reported previously. For example, Hartley, Young 

and Burnhill (1975) carried out a small study using type sizes from 8 to 12 points 

and line spacing from 9 to 14 points. They found that half of a group of fourteen 

undergraduates showed a significant tendency to judge type size as larger when 

the line spacing was greater than the point size of the type. 

A further two children described the differences they saw in terms of the 

weight of the text. Both commented that the more closely spaced versions were 

darker than the more widely spaced. One of the two thought that the very close, 

close and normal versions were all dark and the wide version light, without 

noticing any differences between the former three. The other perceived a 

difference after being shown the two extreme versions together; he also thought 

that the very close spacing had 'a lot of writing,' and the wide spacing did not. 

Although only half of the children who noticed a difference between 

at least the extreme versions were able to correctly identify the source of the 

difference (9 out of 18), the fact that three-quarters of the group were aware that 

there was a difference of some kind suggests that typographical factors such as 

line spacing can affect the child's perception of text. If this results in differences 

in perceived difficulty or attractiveness, it could in turn affect the child's 

motivation to read. 

Responses to Questions 2 and 3: Easiest, most difficult and preferred versions 

When the children were answering these questions, the four books 

(representing the fom line spacing versions) were once again open at the same 

double-page spread. Of those who made choices in response to the questions, 

most were able to give one or more reasons. These can be categorized as follows 

(see table III): 

-amount of space on the page (space) 

- apparent size of the type (type size) 

- appa1·ent lightness or darkness of the type (ty-pe weight) 

-how 'clear' the text was (clarity) 

-apparent amormt of text (amount of text) 

-apparent number of hard words' (difficulty of words) 

-how 'easy' the text was (this may have related either to the 

appearance of the text or its content) (ease) 

-how attractive the text was (attractiveness) 

-miscellaneous comments, for example on illustrations (other) 

- no reason given (this includes comments such as 'because I like 

it') (no reason) 

Table III shows the number of children who chose each version (bold type) , and 

the numbers of children who cited each of the above reasons for their choices. It 

may be seen that eighteen of the twenty-four children were able to identify one 



or more easiest versions, and twelve (two thirds) of these chose either the wide 

or normal spacing. Interestingly, while nine children chose the wide spacing 

and seven chose the very close, only three chose the normal and none chose the 

close. It may be that when asked which was 'the easiest' it was natural for them 

to choose an extreme version. Fourteen of the eighteen children were able to 

give one or more reasons for their choice. Their comments are given in tables IV 
~ 

andV. 

The reasons given for choosing the wide or the very close spacing are 

of particular .interest (see table III). Two children chose the wide line spacing 

version explicilly because of the spacing. Four children chose the wide spacing 

because they thought the type looked bigger, a previously documented illusion 

referred to above. A further child chose the wide spacing because she thought 

that the type did not look as clark. These are all reasons that are either 'correct' 

or easily explicable. On the other hand, of the children who chose the very close 

spacing as easiest, two thought that Lhe amount of text varied between versions, 

one saying that the very close spacing 'has got not a lot of writing,' and the other 

somewhat curiously remarking that it was easier because it had more writing. 

Two children thought they saw differences in the mrmber of 'hard words,' even 

though the content of the four spreads they were shown when answering these 

questions was the same. Another reason given was that the very close spacing 

version was 'more clear,' which seems an odd choice as the lines are so close 

together. Only one child referred to the line spacing, arguing that the very close 

line spacing was easiest because 'you don't have to search for which line you're 

on.' By this she presumably meant that she did not have to scan so far to get to 

the next line. These comments may suggest that the children who chose ll1e very 

close line spacing as the easiest were having some difficulty in finding reasons 

for their choice. 

Seventeen children were able to choose one or more most difficult 

versions. Seven thought that the very close spacing was the most difficult, four 

chose the close spacing, three the normal and five the wide spacing (see table 

III). Fifteen children were able to give one or more reasons for their choice. The 

pattern of reasons given for these choices is again interesting. Space, apparent 

size of type and apparent weight of type were the predominant reasons for 

choosing the very close and close spacing as the most difficult. Those children 

who chose the wide or normal versions as the most difficult gave reasons such 

as the relative amount of text or the difficulty of words. Given that they were 

comparing double-page spreads with identical content, this might again suggest 

that having made a choice (which was in five out of eight cases the opposite 

of their choice of 'easiest'), they were looking for a reason. Only one child 

mentioned space, arguing somewhat surprisingly that in the wide line spacing 

'lots of lines get muddled up, you start reading the same line again.' 



More children were able to say which book they would choose to take 

home and keep than to identify an easiest or a most difficult version. Twenty

two children identified a preferred version (see table III) : eight children chose 

the wide spacing, eight chose the normal spacing, one chose the close spacing 

and five chose the very close spacing. Thus more than two-thirds of the group of 

twenty-four children chose either the wide or normal spacing versions. Nineteen 

of the twenty-two children expressing a preference were able to give one or 

more reasons for their choice. Of the eight who chose the wide spacing, all were 

able to give at least one reason for their choice; among the eight who chose the 

normal version there was a little less certainty, with two children unable to give 

a reason. Once again the spacing and the apparent size of the type accounted for 

a substantial number of choices but this question, being less specific than 

Table IV Words used to describe perceived differences in spaong. 

"doesn't have spaces, [D] "you don't have to "it's quite squashed" "the writing is rea lly 
does" search for which 

"al l squashed up 
near together" 

"is line after line" 
line you're on" 

together" 

5 
"pretty squashed, pretty "[A] has no gap, [B] 
close together" is less squashed 

~ "squashed, [C] isn't" 
together" 

0 
"together" 

has "teenier lines" v 
>. 

"close together, and [D] 
" it 's all squashed up 

(ij together" 
> is not" 

"[sentences] are near to 
each other" 

"the words are closer 
together" 

has "little sized spaces" "[A] has no gap, [B] 

"close, [D] is not" is less squashed 

e together" 
"(D] is spread out and [B] is 

~ together" 
0 
u " has small spaces, tinier 

than [C ] " 

"not spreaded, [D] is" 

has "middle-size spaces" "it's got the most 

"there are spaces between 
spaces, I like middle-

g the sentences" 
sized [spaces]" 

iii "has tinier spaces than [D]" 
E "more spreaded than [A]" 0 z "the "0' is further away 

from the " I' [at the start of 
two consecutive lines] 
than in [A] " 

has "big spaces, [A] "it's more spreaded "big spaces, so lots of "it's more spaced out 
doesn't" out" lines get muddled than [B]; [B] is pretty 

"spreaded" "there are holes 
up, you start reading close, [D] is pretty 

to tell which line 
the same line again" spaced out" 

§ " (D] is spread out and [B] is you're on" " it has bigger holes" 
together" 

Qj 
"those bits [lines] are apart" 

" it's the more spread 
"C one" 
~ "not close" "to see the pictures I 

"there's a space between only have to move my 

the words" head that much; 1n [A] 
and [B] it's up and 
down, up and down" 
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'easiest'or 'most difficult,' elicited several comments on less well defined 

attributes such as 'clarity,' 'ease' and 'attractiveness' (see tables III, IV and V). 

Of the children who chose the wide version, three mentioned the spacing 

(see tables III and IV). One of them commented that she only had to move her 

head a little bit to see the pictures, because the bottom of the text was nearer the 

picture than in the more closely spaced versions. Unusually, the child who chose 

the wide spacing on the basis of apparent type size thought that it had 'smaller 

writing.' Two children liked the wide spacing best because it looked 'more clear' 

to them, and this may be related to their perception of the space or the size of 

the type even if they could not explain exactly why it was clearer. One thought 

that the wide spacing 'is really attractive.' 

Reasons for choosing the normal version included comments on spacing, 

apparent type size and illustrations. The two children who chose the normal 

spacing on the basis of the apparent type size did so because they thought 

the writing was 'slightly bigger' or had 'big letters.' Perhaps related to overall 

impressions of the attractiveness of the books was the choice of the normal 

spacing book because of its 'funny pictures,' and because it 'looks real.' The 

former was a mistaken perception as all four books were open at the same 

double-page spread, but the latter comment is interesting. The normal spacing 

was the default version and perhaps more similar to the texts the child was used 

to reading, suggesting that some children may prefer what they are used to. 
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Table V Comments on perceived differences other than spacing. 

~ 
Q) 

<S 
v 
~ 
Q) 

> 

§: 
~ 
0 
u 

Q 
iij 
E 
0 
z 

"[A] and [B] have smaller 
writi ng" 

"a bit smaller than [B]" 

"medium writing" 

"dark" [A. Band C] 

"darker than [D]" 

"has the most writing" 

"[A] and [B] have smaller 
writing" 

"a bit sma ller than [D]" 

"dark" [A, Band C] 

"has lots of writing" 

"seems different" 
-·-·······-·······-·······-··---·-

"big" 

"[C] and [D] have bigger 
writing" 

"dark" [A, Band C] 

"a bit scribbly" 

"big" 

"[C] and [D] have bigger 
writing" 

"bigger than [A]" 

§: "a bit bigger than [A]" 

~ "light" 

§ "has lots of w riting " 

"the "O"s don't have 
f licks" 

"it has more writing " 

"has not a lot of writing" 

"it's got not many hard 
words" 

"the writing looks 
easier" 

"more clear" 

"[D] and [C] are bigger 
- [with] the smaller 
ones you can't see the 
words" 

"it only has three 
sentences" 

" [D] and [C] are bigger 
-[with] the smaller 
ones you can't see the 
words" 

"it has bigger letters" 

"it has bigger writing" 

" it's bigger, better and 
easier" 

"not so dark" 

" it has smal ler writing" 

"it has a bit smaller 
writing" 

"it has smaller letters" 

"~~d ~Je all dark" [A, B 

"it's sma ller" 

"it has teenier lines 
than [A]" 

"~~d ~Je all dark" [A, B 

"it's blurry" 

"~~d ~Je all dark" [A. B 

"has lots of hard words 
and lots of sentences" 

"it has five sentences" 

"it's got lots of hard 
words" 

"the words look harder" 

"it's easier to read" 

"it's the easiest" 

"it looks good" 

"it looks like it's got 
more writing" 

"it has big letters" 

"it's slightly bigger 
than [D] and than [A] 
and [B] -you can 
tel l which words are 
there" 

"it looks real; it tells you 
what it 's doing" 

"it's got funny pictures" 

"it's got smal ler writing" 

"the words are easy, 
words you can sound 
out" 

"it's more clear" 

"it's more clear than [B]" 

"the writing is really 
attractive and good 
to read" 

"because you can see 
everywhere" 

"it has nicer pictures" 

The one child who chose the close spacing claimed that it had 'more 

writing' and presumably saw this as an advantage. Of the five who chose the 

very close spacing, only one gave the spacing as a reason. The others gave less 

well-defined reasons such as 'ease' and 'attractiveness.' 

CONCLUSIONS 

The lack of significant differences in the number of miscues as a result of the 

four typographic arrangements tested here suggests that, with realistic reading 
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materials used in a normal reading situation, children's reading performance is 

unlikely to be measurably affected by variations in line spacing comparable with 

those used here. This is not to deny that differences might be revealed by more 

sensitive methods using specially constructed nonsense text (as used by Hughes 

and Wilkins, 2000, 2002)), but om aim in this instance was to gauge the effect of 

line spacing on children's reading in a typical school or home situation . 

While the children's reading performance was not significantly affected 

by the four line spacing versions, the qualitative data indicate that around 

three quarters of the children were sensitive to the variations in spacing even if 

they were unable to correctly identify the nature of the difference. Overall the 

$,0 -
:h ~ ""\ 

' ,_./ J -' 

children's comments suggest that line spacing comparable with our normal or 

wide versions is likely to be the most acceptable for the majority. Given that the 

normal spacing was typical of that seen in contemporary reading schemes for 

beginning readers, it would appear that current practice is generally appropriate 

but that no harm would be clone by using slightly more generous spacing. 

However, some of the comments made by the children in this study do suggest 

that line spacing can be too open as well as too tight. 

-$ ~ 

Some children were able to relate their judgments and preferences 

explicitly to the differences in line spacing, particularly those who found the very 

close spacing most difficult and the wide spacing easiest and who 
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preferred the wide spacing; others referred to perceived differences in other 

aspects of the text and its content. Most children based their comments on 

what they thought made the text easier or more difficult to read, while others 

appeared to be more concerned with visual appeal in a more general sense. 

Whatever the children's reasons, the fact remains that their perception of the 

functionality and attractiveness of the text was influenced by the variations in 
~~ 

line spacing tested. This may have implications when considering how best to 

make books appealing and increase motivation. It was clear from the 

comments made by some children that yow1g readers may associate appearance 

and content. If the content is perceived to be difficult because of the appearance 

"l) 

of the text, this is likely to reduce the initial appeal of the book and may 

discourage children who attempt to read from it. 

It is interesting to speculate about the extent to which children's opinions 

and preferences may be conditioned by the books that are currently available to 

~ 

them. While there was the occasional comment that suggested that a child had 

a notion of what a 'real' reading book should look like, many of the comments 

were clearly spontaneous and reasoned responses to the experience of reading 
$ ~ 

i ::J.\" 1), ~'-A. 1·--, ::J.\ 
_.; __ \J'J_ . 

from the different versions. It is important that publishers and teachers should 

be aware of such responses so that appropriate and appealing material can be 

produced and selected for beginning readers. 
~ 

'J 
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Analyzing Multimodal Interaction 
within a Classroom Setting 

ABSTRACT 

Human interactions are multimodal in nature. From simple to complex forms of transferal 

of information, human beings draw on a multiplicity of communicative 

modes, such as intonation and gaze, to make sense of everyday experiences. 

Likewise, the learning process, either within trad itional classrooms or 

Virtual Learning Environments, is shaped by learners' perceptions of what is 

being communicated multimodally to them intentionally or not, and by the 

perceptible pedagogical affordances of the environment. 

This paper examines the specific place of action and multi modal 

interaction within the learning process. It starts by defining learning and 

multimodal interaction . Next, it expands on an existing methodological 

framework for analyzing multimodal interaction in order to include 

affordances for learning and to visua lly map the central role of action to 

learning. Finally, it makes use of the reviewed methodological framework to 

analyze a video ethnographic study of interactions that take place within a 

graduate Design classroom. 



INTRODUCTION 

Any view of learning reflects its underlying theories. In the present study, it 

is assumed that learning is situated in particular sociocultural contexts, and 

it is the result of mediated experiences that are afforded (Gibson, 1986) or 

constrained by interactions with the situation (King et al., 2001). In this way, the 

possibilities and limitations for action in particular situations affect learning. 

Furthermore, learning takes place whenever and wherever the individual is 

receptive. It can have different purposes or intentions, which, according to 

King, Young, Drivere-Richmond and Schrader (2001), can be classified into: 

a) objective-driven learning, such as in instruction; b) non-objective driven 

learning, such as in exploration; and c) unintended learning. 

With regard to the relation between learning and multimodal interaction, 

it is possible to affirm that learning is woven with multimodal interaction. 

Discourse analysis studies in educational settings (Cazden, 2001; Adger, 2001; 

Mehan, 1979; Gun1perz and Herasimchuk, 1975) have been trying to uncover 

the way in which talk in school is unique, helping to explicate the actions in 

which learning is realized. The emphasis on the linguistic aspect of classroom 

interaction, however, fails to account for the multiple fused semiotic modalities 

that together, rather than separately, help extend the understanding of the 

learning that takes place. 

Jiirgen Ruesch and A. Rodney Prestwood were pioneers in bringing 

embodiment as communication into the applied arena of the human 

sciences (Lanigan, 1995). In early multimodal studies, "Anxiety: Its initiation, 

communication and interpersonal management" (Ruesch and Prestwood, 

1949) and Communication and bodily disease: A study of vasopastic conditions 

(Ruesch and Prestwood, 1950), the authors affirmed that the whole body 

can be looked upon as an instrument of communication. In 1951, Ruesch 

and Bateson, Communication: The social matrix of psychiatry, examined the 

asymmetrical communication interactions between psychotherapy supervisors 

and supervisees, taking note of the embodiment applications to communication 

and the diagnosis of stressed embodiment. For instance, within a group of the 

twelve women and nine men who had undergone major operations (Ruesch and 

Prestwood, 1950), the majority had significant problems with human interaction 

and social process. The negative embodiment was manifest in a number of 

communication factors in the patients' comportment, such as in~deq':late 

gestures, poor system of codification and inabilitytp consider the double 

meaning of communication actions. 

Within educational settings, multimodal studies are more recent. 

Kress, Jewitt, Ogborn, and Tsatsarelis (2001a) conducted a multimodal study of 

school-based teaching in order to challenge the assumption that learning and 
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teaching are primarily linguistic accomplishments, and not visual and 'actiopal. 

The authors show that classroom texts are realized through the interaction ' , ·, ,_ 

of different modes of communication or organized means of representation. 

For example, the construction of the entity 'cell' in a year 7 Science classroom 

involved speech; action- in the form of experimentation and image. The 

process of construction also involved the transformation of information across 

modes, e.g., verbal analogy to visual analogy, and experimentatiop. into 

written report. Here, communication is extended to refer to all meaning

making: _sy:s·t~~s. 
, ,'>Bourne and Jewitt (2003), for example, took a mhl:timodal approach to 

... ~ / ' --,, 
ynderstand the ways in which the interpretation of literary texts is constructed 

. f tluough sodafinteractiop. The authors look at a year 10 Englisq ,classroom, 
/' ....... - ·::· _,- - .. - ... __ . ' 

· showing that higher-order literacy skills are realize(l a:nd construct;ed through 

the configuration of tal~1 ,wridng, geittu:~, gaze, movement an~ postm:e. An 

example is the us~ ot~' diagram by the t~hcl::!er to talk about the ~:bstr~tt_ notion 

of geil~e_r !l11d):h1l{ tll_e behavior of male students to the characters in tl)~ ~story 
,and''inen i~ general. The' au,~hors shO.V\' tl~a.t the\~mderstanding of teachin~Q._d 

, learnin~; is facilitated and exte;nd~d through the rri:lilt:img,~al analysis of sod~l ~;. 
interaefion$.~ . --~, '~-

,/_;:-.;; The prese~t ~lu~. examines th~ specific place of multi~odal interaction 
/; ._: // ,,_ .-.-.'.-~~,-~_::·::.-· .. . ...... :·.:;:_ .·.· '. .....__, 

within th~)earning;t:Jrocess'of a graduate Design classroom. It also ,~eeks to 

id_~n~if{tl1e cl~ssro'~ln ~fford~np~s for pe~.9~ption and iilte~action, an'd to visualiy 
map the -cell:tral ~role of actidn tblean'ling. ··. ~. 

/ <-~~-~- >\, ',\ ' ' j //···: ~~ ··--~., ', 

A ME T .,H·~~ ~~, ~ L f G I C ,A t/ F ,R)~ ~~·~ ,r\~ R K 

,F 0 R\., A'.~.-~~~~~-,Y/~,( J\1 G lVI p L T I ~::J>,~ L i I N ·T E R A C T I 0 N 

A N., D ' L-·E,A .R N"'l N Ji :. \,' :/ / 
\ -... ~-:· ... -... ---- _...,..~/ 

' J,I;t orde~''to build oii"~n exi~,!Jri~ :niet~o~oibgieai'fr~e~ork ~or analyzil}g 

mul1~'~dal inter~cti~l}) -s6 to~clude~aifordances 'for ~.~a~ing and th~/visual .· 
mapping 'of the sigtiJficance of action, it is important .to-briefly discuis, first, the 

,. . ·,,'. , ··.,, ' '::... .::'>(.,,_ _,_..:f/J' - N 

concepts of aJfo.rdanc~s, multi~nodality,interaction)md communiCative modes, 
'', " ·'' " /' ': 

then, t~ ~resent a·frali1.e'YYprk developed by Sigrid Norris (2004a) and to point to 
expan~1o.nsmade for the a~·alysis of a graduate;Design c].as{ . . , 

' --~-~' •. /_/ /~/ 
/ 

AF.fORDANCE-S ~·. 
/',: , .... 

..... --
'<rra'clitional classrorim C9Imnt1iii~ation is structured by bodily e:;pebence 

(Rohre~, 1998) a~c~ so is learning. And since learning is always situated, each 
,. . ·-.:: _ _ . -.- - -· - ............ ... : ·: ·: .... ·.-:.·:.··· ' . _/ 

situation place~ limitations on the interactioirand makes/ s6me activities 

,possible. Here, possibilities for action are understoo-~)~s Gibson's notion of 

'' 
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affordances (Gibson, 1986). According to Gaver (1991, 2), "affordances per se 

are independent of perception." They exist whether attention is being paid to 

them or not, whether they are pei'Geived or not, and whether.there is perceptual 

information for them or not. For 'instance, an apple affords eating whether 

someone is hungry or not. Affordances, in this way, can be called.p,erceptible or 

hidd~n,, depending onwhether there. is perceptual information for-them or not. 

Hidden affordances must be infelred from other evidence. If the information 

available to qn individual suggests '\nonexistent affordance, then theJndhidual 

might mistakel)ly try to act on a false' affordance. In addition, the indiviP.ual will 

usually not think.of a given action ifperc~ptual information about the affordance 

is _not pte sent. In conclusion, separating affordances from the perceptible 

/> ·fuformation al:wut th~ allows making a dis~inction among correct rejections, 

/ perceived affordan_ces,>hidden affordances andJalse affordances. The analysis of 
_/' " \_\ ' 

affor9;ances Ccj.ll directly suggest implications f,or design. 
:'..(/" ·. "·'·:-.. ' 

M1JL 'I'rJVt o nALIT"Y 

Acc'oFding,to' J5:r~~s (2004)nnultimodality deals with all the m~aris human bein~s 
<: ............... ,:> ./ : i ·•. : : / 

·have for making meanil!g, referring to the modes of repre$entation, such as 

'' dravvillgor writing. '!'he 'author affirms that each mod5,forces individuals into 

<tp.aking commitil)erits about meaning, whether intended or not. 
.. -·· ... ·· : : / 

Multiirtodality is based on the use _o'r sens9iy modalities by which humans 

rtyceive information, such as touch, visi0h, au~ttion etc. and requests the use 

of at least two response modalities regarding:presentation of information, like 

verbal and manual activit-y (Bab~r & Melloy .. ; 2001) . 

The prefix 'multi' lit~rally means ~:rhore than one' and the term 'modal' 

refers to the notionsoPmodality' and 'mbde.' Modality relates to the type of / 
. I 

commuriication channel being used to-convey or acquire information, an,d' the 

individuals have access to a wide range of them through which they tyPi~ally 
interact. Mode refers to a state in wl~ich the way a piece of informatiqn is 

interpreted or extracted to convey :q:teaning is determined. Some ex;::tmples are: 

gesture, movement, sound-effect, speech, writing and image. 

Modes can be realized in m:ore than one production medimn. Media 

correspond to the material resources used in the production of setniotic products ' 

and events, including both tools and materials (Kress and Leeuwen, 2001), like. 

printed books, CD-ROMs or computer applications. 

In a communication act, whether between humans or between•a 

computer system and a 11ser, modality, mode and medium come intoplay. The 

modality defines the type of data exchange~, whereas the mode d((tt~rminesthe 

context in which the data is interpreted and media gives the mate_tial support. 



INTERACTION 

According to Beaudouin-Lafon (2004), interaction can be viewed as a sensory

mota/ phenomenon, where the user input generates an output perceived by 

th~'hser. _A~cording to Whittaker and Walker (1991), interaction can be seen 

/as a negotiation process in which participants give and receive evidence for 
/ . 

ung.erstanding in a manner that is incremental and concurrent. 

Munck and Mayer (2000) descriqe interaction as a broader category 

within which communication is a spec~fic type. It is the process of having a 

mutual effect, involving transferal o~:fnformation with or without an intention 

behind it. 

Interaction, in this way, Gan have nine forms of transferal of information 

- a conscious or intentional tr~nsmission of information that is received 

consciously, subconsciously or by a medium with no consciousness; a sub

conscious transmissioJl'oi information, that is received in the same three ways; 

or a non-conscio_1;1.s -piece of information, also received in the same three ways 

(figure 1). sominunication, on the other hand, can have three of them- the 

ones where there is an intention behind the transferal. 

Figure 1 Transferal of information (Adapted from Munck and Mayer, 2000) 

Conscious 

\on"Conscious 

TRANSMITTER 

Conscious 

Sub-Conscious 

Human reception 
and information 
processing 

Non-Conscious I Media/Computer 

SUBJECT 

By combining these views of interaction and communication, the authors 

conclude that certain types of perceived communication are not communication, 

but interpretation of signals and move to the re-definition of interaction. In this 

new approach, interaction is still rooted in the objectification of the subject, but 

instead of having a conscious human subject, it adopts a media with a faculty for 

being effected by the interaction. The interactivity of a situation, consequently, 

looks both at the ability of artificial or living entities participating in the 

interaction to objectify themselves as part of the exchange and the ability of the 

media to transmit this mutual effect, where purposes are mutually dependent. 

According to Norris (2004a, 2), all interaction is multimodal and 

individuals' perception of everyday interactions is shaped by more than what 

is said. Human beings communicate through, for example, facial expressions, 

gaze, gestures, body posture and proxemics - or the distance between people. 

"All movements, all noises, and all material objects carry ·interactional meaning 



as soon as th,~y are perceived by a person." Whittaker and Walker (1991) affirm 

that multimodaJ interaction should involve bidirectional communication through 

more than one modality. 

COMMUNICATIVE MODES 
., ' 

,: 
~ //; 

Co~mu~icative rriodes, like headmovement, gesture and spoken language 
'- ... ·· : 

are all systems _of representation .. Kress and Van Leeuwen (2001) affirm 

that a syste~,{)frepresentation is a semiotic system that includes rules and 

r~gul(lrities. In Norris (2004a), a communicative mode is never a static unit, but 

a heuristic unit, meaning that it can be defined in various ways and it has no 

clear boundaries. For instance, furniture can be a communicative mode or an 

element within the layout mode. 

The behaviors that cohstitute nonverbal communication can be 

categorized into seven types of nonverbal codes, according to Ciccia, Step and 

Thrkstra (2003), within which several communicative modes are found (figure 

2): kinesics (messages sent by the body, including communicative modes 

such as hand/arm gestufes, facial expression, body movement, postw·e, gaze 

and gait), vocalics (paralinguistic or vocal cues other than words, including 

volume, rate, pitch, pausing and silence), physical appearance (manipulable 

cues related to the body, including hairstyle, clothing, cosmetics and fragrance), 

haptics (skin cont.;rct cues, including frequency, intensity and type of touch), 

proxemics (spatial cues, including interpersonal distance, territoriality and other 

spacing relationships), chronemics (use of time as a message system, including 

punctuality, ~mount of time spent with someone and waiting time) and artifacts 

(manipulable objects in the environment that reflect messages from the user or 

designer,:such as furniture, art, pets and other possessions). 

Figure 2, ,\/erbal and non-verbal codes 
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Blatner (2002) suggests thirteen categories of nonverbal communication: 

personal space, posture, gesture, pacing, eye contact, paralanguage, touch, 

adornment, physiologic responses, position, expression, locomotion and context. 

Spoken language is a category from verbal commtmication that can 

be ei;her heuristiCally defined as a communicative code or mode, including 

several sub-units, such· as cooperative overlap (Tannen, 1984). Although usually 

~eqqentially organized, from smaller parts that add up to larger ones, it can also 

be. realized simultaneously. 
' / 

'· ProxelJliCs refers to the ways in which individuals arrange and make 

lise of their space. The distance individuals take from one another and in 

relation to relevant objects are both a focus of concern. Proxemic behavior is 

culturally conditioned and 

gives insight into the kind of d
. ~ 

~ . s J ... a. 
social interaction that is taking '"our 
place and the level of formality • 

r; 
or informality involved. Hall 

(1966) distinguishes four types soc a a 
of distance: intimate, personal, 

social and public. This heuristic unit is sometimes defined as a communicative 

code and sometimes defined as a communicative mode. 

Posture relates to the ways in which individuals position their bodies 

during interaction, including form of the body, such as open or closed arms and 

legs (Dittman, 1987) and postural direction taken by an individual towards others. 

In the literature, gesture may refer to hand and arm movements only 

or include facial expressions and eye gestures. It is easier, however, to analyze 

them as separate communicative modes. According to Kendon (1978), hand and 

arm gestures are deliberately expressive movements with sharp boundaries 

of onset, including elements and a trajectory. According to Norris (2004a, 28), 

"hand and arm movements are often interdependent and concurrent with 

spoken language, slightly preceding the spoken discourse." Often, it is difficult 

to recognize the meaning of a gesture without language. The major types of 

hand/arm gestures can be classified into: iconic, metaphoric, deictic and beat. 

The face is a highly developed organ of expression. Facial expressions many 

times reveal feelings that the individual is not intending to communicate or even 

aware of (Ekman, 2002). Some examples are: pensive, amused, anxious 

or confused. 

Head movement refers to the ways individuals position their heads, and 

can be distinguished between: rotational (shaking the head), lateral (tilting the 

head to the right or left) and sagittal (nodding movements). 

Gaze relates to the organization, direction and intensity of looking, and it 

varies from culture to culture and subculture to subculture. 



Other possible communicative modes are, for example: music, print, 

color, layout, dress, object handling and touch. 

MULTIMODAL INTERACTION FRAMEWORK 

Understanding the different communicative modes in isolation is the first 

step for understanding multimodal interaction (Norris, 2004b). One of the 

challenges for the analysis of multimodal interaction relates to the different 

structures of the various communicative modes, which may be sequential, 

globally synthetic, functional or appear randomly structured. Another challenge 

is the need to make clear links between the analysis of interaction and the 

analysis of a person's awareness, referring only to the awareness and attention 

that individuals express during interaction and to which others react (Norris, 

2004a). 

The methodological framework for analyzing multimodal interaction 

developed by Norris suggests that the communicative modes should first be 

defined and the actions, or interactional meaning units, identified next. The 

n e J.1 

lltl _t*l_ 

ir ·_era 

ea _I 

a 

author classifies actions into: 

higher level (bracketed by an 

opening and a closing, such as a 

conversation and made up of a 

multiplicity of chained lower-level 

actions), lower-level (smallest 

interactional meaning unit, such 

as an intonation unit within a 

chain of units of intonation used 

during the conversation) and 

frozen (higher-level actions that 

are performed by an individual or 

group of people anytime before 

the interaction and that are entailed or frozen in the material objects, such as a 

magazine lying on the table). 

Next, the communicative modes are analyzed separately. Then, the 

modes that are interdependent upon one another are analyzed in combination, 

with their hierarchical structure interconnected. Finally, all communicative 

modes are looked at together. 

The analysis framework proposed here starts with the identification of 

the use of major patterns of time and space, which allows the visual mapping 

of the importance of action within the learning process. This step is followed 

by the selection of higher level actions for detailed analysis (for example, a 

conversation) and identification of the intermediate level actions (which are 
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/ / 

/ 

smaller sequences of actions within a higher level action, for ins~ance, 'Sally 

turns to John to ask what tiJ:ne they Will need to leave, follow~~,'by John's reply') 

and;lower level actions ;Wiihin each (such as an intonation 11~-lt); succeeded by 

the d~finition oUlie,l1euristic larger units or communicative' codes-oX analysis 

(kinesics for/d'~ample) and, within each, the heuristic units or communicative 

modes ovlnalysis (such as facial expression), as well as the sub-units within 
' _: / / ,• -· .. ·.· .. .'.- : --:::·~ .... _ . . ·_ ' \ 

each (like eye gesture). Thyse-8teps are followed by th~"analysis of each 
; I ' ' " ;: ~ ' .' -~ 

communicative mode with all its sub-units separately, as suggested by Norris 
:: / ·'' ' . 

(2004a), then the communicative codes in combination, next the communicative · 

c;O"de and, finally, .tl~e entire h~h'e1~ ·level action. . · '\, '\. 

In ordercto include p_ffordancys for lear~1irig, th~'·group of lo~yr, 
,..... .·' (· ·,_ 

intermediate and higher level agti<:lns ar~e~!:~lated to_their affordances{Gibson, . , 

1986) and perceptible affordai}ces CG'a'.;~r,J~9l) _within a table . 

. / . I ///'''::'\: \ \, 

LEARNING AND MULTII\0 1fJpA, L INTERACTION 
'".._/ ! J 

W I T H I N A G R A D U AT ~ \e E S ~~/G ';f C_ L A SS R 0 0 lVI 
. "·-. ~-----·····" / ,· : 

This section presents a video etfl1-~og~a-phie -sttldy oyi~terac,_tions that t~ke 
place within a\;raduate Design classroom gnd-th'~ analysi~- of the mq.itimodal 

interaction that iakes place ~thin it, as well as identif~ the afford~nces for 

learning and mapst~1e central r~le ofaG1ion'\'Vithifi';he learniny/P;ocess. It starts/ 

by cl7scribing the clasS:(?Om context and naqating the stud~p( demographics. ::/ 

The nwnes of the instructor ,;:tnd students were remove,q,;they are referred to,; 

simply 'as instructor and stud~nt A,B orC:Tl:te exacCtitle of the class was a-lso 

masked ~protect the identity of the participants. / 
"·...... . ·. ,/ 

The cla&s takes place)n the evening, ~tarting at 6:50 p.m. an~;)_: ending 

at 9:50p.m. The ~rdt~;pof f~~ty-four students is 'heterogeneou~:i:Ift~-lation to 
y -~-

nationality, with thirty,-threeJ\lnerican students andth.eother eleven coming 

from countries such as South Korea, India, Tha:ii'ancl, China and Spain. There 

., are equal munbers of male and female s~udents. ,The: age of the students varies 

', ' f~qm twenty-five to forty-seven. The educational background is also varied, with , -:,-:-

' abbu't-?<:lf of the students coming from a Design ba~]{ground and the other ~~!f -> 
CQI~ing' frornmany different fields, such as Engineer;j.~g, Music, Physics ~ M~ss 

Comm~nicati'cii1;:Archit~,cture, Psychology and ¥thro~o,logy.~cgotdfrig to the 

course plan developed b'y theinstructorJ"}]1is'foundatio.fl course takes us [the 

students and instructor] on a brisk journey to connect ide~s ranging from the 

[class title] fun~mentals, to modern frontiers of design and h:!novation [ ... ]." 

The ope page course plan includes a brief overview of the cour's~, the format 

for the' classes, gradfug opportunities, schedule and main topic cov~red and 

commentaries regarcling.,class participation. The syllabus, however,'~(lcks other 

common elements such as clear learning goals and objectives, a detailed course 

content str.rt<:ture, required r~"adings, responsibilities, and grading standards:,_ 
'· 

;ng MULTIMODAL ! F.RACT 0 , 
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__ ::The: bb~~I'V;e¢1. class was the second class in the a seyen class seq~ence, 
foHriWing the introd{rctory class where the students were presen_tc::d with overall 

goals and structure fm\,the course and were lectured regardin~ tlie -~J).,damentals 

of the topic for an hour. Prior to the observed class, the students were instructed 
: '\.' 

to form groups and workpost-class on a presentation emphasizing strategies\ 

of the enterprise assignedto t]1em1 based on two articles given in class. As '-,,, 

identified in th~ §yUabtis, th~ histrucio{r6r thi~ course adopted a student '' 

presentatipr(~~d discussion.format. The affordances ;of this model will be 

dissl!sg:~d_- in the next section, which starts by discuss~~the use of time and 

stfice in the observed classropm. "' 

USE OF TIME ANti SPACE 
/:;' ' ,,\ ; 

The visua11napping and cH_]Jt,lysis- -.of~p~ use of time (fi~ure 3) and spaqe (figures 

4 and 5j:help providwi'pi~ture of the ~teraction that t~\..es place in the observed 

classrri~m . In thy-i;me way,jt:assist~- in de~o'n,strating th~_ importance of action 
within the lear:riing pro&.~s . Figure 3 'derponstdtes how tuhe is structurally used 

.:':' / ~-~--.,........_, '\ ·~:-. . 

during the o~served-ira~uai:~p~~~~~h((~ass';,\ \ !' __ 
The dass starts ten ,ril,inJI!e~ l~tt:\and'~nds thirty-five 1J1inutes after th.-e 

scheduled tune. In terms 0f bh.~ort'ernics, or lise of time as a message system, this 

gives information about th~n~ii~c~f's/~os~tion oriauthority,,';where student~ 
wait for the class to s.~art 'a~ sraylaj~·hntikwhenever the cl~ss finishes, instead 

of counting on c,t fixed'sc;hed{i!e:-The cl~sS' is org!lnized in clear blocks; it , ,i· _, 
starts with ann~'tnlceme~ts'··andattend~nce tak~n by tb~ i:rl'structor and a short 

' ,' / / :: i_ 

inLrodti<;~ion to the fopJ,~,followed byt~ll,.-$tlident group,presentations. E-'q.ch 
presentation is followedJ)y comments 'from the instr'udtor and a brief q:~iestion 
and answe;\ession, op~~n for the participation o(t}(e entire class. In h~twetm the 

student presen~~tion$-; the class pauses for ~boi'It.:ien minutes. At thf-~nd of the 

, ~· ~, ~ast presentation, t~~ .i11stiilctor closes l'h~ class'~th final comJle~ts. i 

"' The pedagogical choices made by the .-instructor reggr;ding the sttucture 

of th1~ e:l~ss, cre;ited possibilities and const:r;aints for lea_r:niAg (table 1). _In 

addition 'hfthe-'~ffordances for learning av~ilable to_:stildents in face of'the 

situation s:qa~~d ·tiy th~jn,strl1stor, it is ~~~0 jtrip-g~~~nt to comment orithe // 

percept~l;>le affordances, that is the ~ffbrdances perceived by the stydents, or// 
the ones they chose to make use o(;'for various reasons, within a larger set,of' 

/ ' : / / 

existing possibilities. / / , , ~/ 

/ The announcements a)l~ closing sections can be char~c~erize'd '~s a one-

·;:. wa,y._delivery ofinformatiow(Oliver & Conole, 1999) by the,tp;stfi:i~tor; students 
-.. ·---. / .-· .·_./ 

mainly list~Il to• t~e ~e~sages and reply with ~I1~~e.~~tlia:~_.are directed to them 
individually or-to the class asagro~l.p,Alltogether, they,take twenty minutes 

out of 3:25 hours. T' announcement section sets the. ,siage for what is going to 

happen in the f;}Iltire class; this is where students g~t' a big picture of how the 

/ 

/ 

/ 

/ 

/ 
/ / 

// / 
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BEGINNING 06:40pm 
Instructor Announcements Presentation (One-way 

~~~ • delivery of information) 
Attendance 06:45pm 

\ I 

? Communication (Two-way 

Group 1 Presentation tHt • 0655 pm 
delivery of information) 

~ tHt Practice (Hands-on activity) 

Instructor Comments It/ 07:05 pm 

Questions & Answers ? 0710 pm 

"' 
Assessment (Feedback on 

Group 2 Presentation ~t • 0715 pm 
performance) 

I' Instructor Comments It/ 07 :22 pm 

Questions & Answers ? 07:28pm REMARK: 
Group presentations 
presuppose that the 

Group 3 Presentation rt1t • 07:35pm group gathered 
earlier for practice. 

Instructor Comments "' 07:42pm 

~ 
Questions & Answers ? 07:44pm 

Group 4 Presentation mt • 07:48pm 

Instructor Comments o./ 07:55 pm 

{l~ 
Questions & Answers ? 07:59pm 

' 1* ' Group 5 Presentation ~f,f. • 08:02pm 

Instructor Comments -.1 08:10pm 

Questions & Answers ? 0822 pm 

I' BREAK X 08:25pm 

Group 6 Presentation mi • 0832 pm 

Instructor Comments o./ 0836pm 
i 

Questions & Answers ? 0840 pm 

AI Group 7 Presentation • 08:42pm 

08:50pm 

Instructor Comments It/ 0856 pm 

(~ 
Questions & Answers 1 09:00pm 

"<< Group 8 Presentation rut • 09:02pm 

Instructor Comments It/ 09:10pm 

Questions & Answers ? 091 5 pm 

I' Group 9 Presentation ~t • 09:25pm 

Instructor Comments -.1 09:29pm 

Questions & Answers ? 09:37pm 

09:40pm 

Group 1 0 Presentation tt'tt . 09:47pm 

AI 
Instructor Comments -.1 0950 pm 

Questions & Answers ? 9:56pm 

Instructor Closing 10:00 pm 

END 10:05 pm Figure 3 Use of Time 
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events will unfold. In different group_s::~rsi~Cie.nts ready 

for their presentatiops, 011~ to4nt>thei: -smoothly . . Iil this 

jY.~Y'::JL!~ ~fri~ie~ti~<~~ovid!ng clear goals,wn19b)i;~-,--~ccording to Laurill~~c\" 
Slratfold, -Luckin,Plo~an & TayJ0r(ZOOOJ;~~tlnportant design feature that , 

affords on-task talk, guidi:f:i:g~the narrative::t;t11dpromoting the students/ own \ ··~<: ~.:: ~ :z. / / 
narr~tive construction. An extract~_c~~ the announcements sectim~:is: a) 

spoke'n)anguage -"Did everybody ge't8..-~ppy of tonight's handol).t?" b) hand 

and arm~ovement -"raisin{]faper with ~lg.jlt hand above head and shaking 

it" c) cleictfc'·g~sture after th~"'hand and arm ma'Vement - ';pbinting to where 

: Jhe,hanQQ]Jl~ ~~e" q)hea~r:Uovement -"looking ftOip·Dn'~ side to the 

of the class~~-~tiJ, :se~JJ~i~gtosee if a stuci~ntdidn~~, ., the handlottt?l.·arict 
/.:.::: ', ····• 

,· 
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Figure 4 Instructor's Use of Space 

6 
• 

students' desks & chairs 

1 Instructor stands next to support table 

2 Instructor stands 1n the center of the 
class and walks around from one side 
to the other 

3 Instructor sits on tall bench behind 
support table 

4 Instructor stands in between support 
table and middle of the class 

5 Instructor stands in front of white board 
and draws 

6 Instructor stands behind the computer 
rack, close to the wall 

7 Instructor stands in from of the screen 
pointing at it 
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Fig ure 5 Students' Use of Space 

window 

• • • 
2 

• 
0 

Instructor's tall support 
table & bench 

white board 

1 

students' desks & chairs 

1 Students sit whi le instructor or group of 
students deliver information 

2 Students deliver presentation standing 
next to the screen w here slides are 
projected or simply stand in this 
area while a group member delivers 
presentation 

3 Student operate the computer and sP 

4 Students stand in this area while 
group member delivers presenr 

proxemics - "standing in the center of the stage. area of the classroom, with 

social distance." 

The closing section, ideally, provides a space for systematization of 

the concepts viewed during the class. The systematization of the frameworks 

discussed during the class together with the goal of the presentations, 

how~ver, were not provided by the instructor. Instead, the instmctor made 

announc~ments related to the following class. 

The presentation sections start with the indication of the deictic sign of 

the instructo~,logether with head movement, gaze and body movement. Gronps 

one through ten; take an average of seven minutes to present, totaling 1:06 all 

together, despite being given only three minutes to present. At the start of each 

presentation, the lights are turr~ed oil', and, then , turned back on at the end. 

All stude11t groups made useof the classroom's multimedia projector, sho,'Ving 

both text, graphic and sometimes Lhis activity can also be classified as one-way 
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delivery of information with limited affordances for learning, but in this case, 

the students are the delivers. One benefit of the group presentations, however, 

is that they presuppose a group interaction prior to the performance. And, in 

terms of affordances for learning, the group interaction indicates the prospect 

for hands on activity where the concepts taught on the previous class can be 

explored within a group, vvith opportunities for a two-way narrative construction 

among group members to emerge. 

The instructor's comments at the end of each group presentation can be 

classified as assessment or feedback on performance (Oliver & Conole, 1999). It 

affords students the opportunity to reflect on aspects of their presentation, what 

went well and what did not in the application of the analysis frameworks. It also 

creates a space for asking questions and getting answers, which corresponds 

Q,~ 
c.,6e; • Student 1 

~ • Instructor 

Figure 6a Sample multimodal ana lysis 

Instructor's tall support 
table & bench 

students' desks & chairs 

Student 3 

St"doot1 St~t2 ~ 

'""'"ct0
' ft q 

EXPLANATIONS: 

Student 1 holds a sheet of paper 

Student 2 manipulates a pen 

Student 3 holds arms crossed 
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Student 3 

things 

~ Inst ructor-

students' desks & chairs 

Figure 6b Sample multimodal analysis 

to a two-way narrative construction (Oliver & Conole, 1~9,9), with increased 

affordances for learning. The combined question and answer sections took 

forty-four minutes out of 3:25 hours. The group sizes ranged between four and 

five students. Not every student, nevertheless, had a chanc~ to talk during the 

presentations. During these assessment sections, the instru~tor highlights both 

strong and weak points of the presentations. One example of.this behavior is 

seen in Lhe interaction between the instructor and one of the students from team 

A, described in table 2. 

The group presentations vs . discussion class format, as 'O.t::scribed, takes 

the information delivery load from the instructor and places it on>~le students, 

which can be both good and bad. It can be good in the sense that h, ~deally, 
empowers students to explore concepts and to be responsible to cofri'n;nmicate 

them to a larger group in a professional way. It can also, however, le~~'-\O poor 

comprehension of the concepts explored, since there was no supervisio~ ·~uring 
the exploration phase, and also to a feeling of inadequacy during the pubh¢\ 

evaluation of a presentation, in case it did not go so well. It certainly put stt~d~nts 
on the spot. '<:, 

Considering that the class includes students from different cultural <:. 
backgrounds and who speak English as a second language, it is important 

to point to the fact that no international student posed questions or made 

comments dm·ing the discussion sessions. Four US male students and three 



US female students made comments and asked questions during the class, and 

two of these male students were the ones who spoke more frequently. So, the 

international students only spoke during their group presentations. Another 

interesting issue is the formation of the groups. There was little mixture of 

nationalities within the groups. So_,seventypercent ofthe groups were either 

formed by US students ~_qly ·6r·i~~ernational students o~ly. And.~mong the 

groups formed by ?P-lf tnternational students, some consisted of ~tuq~nts of 

a single nation<}llty. These behaviors indicate the inefficiency of the selected 

class format rn terms of promoting a two-way narrative construction with the 
/ ' participatyon of the entire class, and of promoting the integration of students , 

with diff~rent cultural backgrounds, once the iiJstructor letthe_students pick th~\ 
group·~ themselves. _ ··: ............. ·-. '-_ ......... > / · .. > ... "' . ---......... ' 

In relation to use of space,.Fi·gu-ces 4 arut·s illustrate tlie positions taken 

by 1the instructor and students d~ing:fh~- clas;. Lookin~ 'a t the st~ge ~n::e~·, it 
i / / : ,' ', \ · .. 

is;noticeable that the instny:tor exp~6r¥d,the space fluidly, the 'stuO.e:ots 

F;lgure 6c Sample mult~ll).odalanalysls 
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remained at its borders, either near the screen at the corner of the classroom, 

next to the window, behind the multimedia projector or sitting at the student 

desks in the "L" shaped classroom. 

Among the higher level actions taken during the classroom interaction, 

the one briefly examined on table 2 and figures 6a, 6b, 6c and 6d, when the 

instructor gives feedback on student performance, demonstrates how the 

analysis can be dynamically conducted, either through text or images (figures 

6a, 6b, 6c, 6d and 7) . This higher level action can be subdivided into several 

intermediate level actions - one of them was pointed out in the analysis in the 

table and figures just cited, when the instructor walked arotmdthe stage area 

while talking to the students. Among the lower level actions that composed 

the intermediate and higher level actions examined, one example was the 

instructor's eye gesture, when he looked upwards, reflecting about what 

he was saying to the group of students. Among the communicative codes of 

analysis exanti11ed in the example and earlier in the paper, the following are 

included: spoken language. kinesics, proxernics and chl·onemics. And among 

the connnunicative modes of analysis aTe: gaze, posture, gesture, hand and ru·m 

movement and head movement. 

Table 1 Affordances for learnmg 

One-way 
information 
delivery 

Affordances (Possibili ties Listen, ask, rep ly, 
for action) take notes 

Perceptible Affordances Listen, ask, reply, 
-to anyone (Possibilities take notes 
for action that at least 
one person notices) 

Imperceptible or Ask, reply 
Hidden Affordances 
-to most (Possibi lities for 
action that most people 
do not notice) 

Two-way 
narrative 
construction 

Communicate, 
ask, reply, listen, 
learn 

Communicate, 
ask, reply, listen 

Communicate, 
ask, reply 

Selected Affordances Listen, take notes Listen 
- by most (Possibi lities for 
action that most people 
make use of) 

Hands-on 
Practice 
(in team) 

Experiment, 
explore, learn 

(Not avai lable to 
researcher) 

(Not available to 
researcher) 

(Not available to 
researcher) 

Feedback on 
Performance 

Reflect, review, 
reformulate, plan, 
learn 

Support criticism, 
clarification 

(Not available to 
researcher) 

(Not available to 
researcher) 



Table 2 Interaction between instructor and one team A student 

0 A) Higher level A11 1 a) A1.12.a) Location: 7:05: 10 
t action: instructor Communicative code: Communicative code: Instructor at position 1 , 

~ feedback on student Spoken language, Kinesics, figures 6a and 6b 

£ performance, A.1) Communicative Communicative mode: 
Intermediate level mode: Verba l Gaze: instructor looks at the 
action: instructor expression: "One" three students being assessed, 
wa lking around the who are standing near the 
stage area making window, as il lustrated in figures 
comments on the 6a and 6b 
group presentation, 

Verbal expression: "of A . 1. 1) Lower level Gaze: looking to where he is Location: from 7:05:11 
actions: spoken the things that I would moving to the word "one" ti ll 
language units, that I wou ld aah sort "make," the instructor 
and selected gaze, of make" walks to the right 
postu re and head side of the stage 
movement units area, moving towards 

position 2, illustrated in 
figures 6c and 6d 

Verbal expression : "a Head movement: instructor Location : position 2 7:05:17 
point about" turns face to three students 

being assessed; 
Gaze: instructor gazes at one 
of the three students 

Verbal expression: "if Posture: instructor poses right Location: instructor 7:05:19 
it were me doing the hand under elbow and left reaches position 2 and 
kind of [class subject ] hand holds chin, legs are semi- turns his body back 
you guys were doing" open with feet slightly pointing towards the three 

outwards students being 
Eye gesture: eyes look to assessed 
cei ling, indicating reflection 

Verbal expression: Gaze: instructor gazes at three Location : position 2, 7:05:26 
" One of the things that students being assessed towards the 3 students 
I wou ld probably wou ld 
have added is a North 
star through it " 

Verbal expression : " It Gesture: instructor moves hand Location: position 2, 7:05 35 
is sort of the number from chin to the side, with the towards the 3 students 
of people using the palm of the hand upwards and 
various technologies" with a curved shape like a shel l, 

representing the quantity he is 
talking about, and then moves 
hand back to chin 

.... Verbal expression: Posture: student stands with Location : Student at 7:05:40 c: 
Q) "That is something " her arms crossed, in a closed position 3 -c 
.a and defensive position, plays 

"' w ith left leg as if dancing, Q) 

"iii indicating she is trying to relax, 
E towards an open leg standing .! position, indicating she is ready 
<( 

E 
for action 

rtl 

~ Verbal expression: Gaze: Looking at the instructor Location : Student at 7:0542 
"that came through position 3 
towards the end and 
we did not have time " 

Verbal expression: "to Head movement: rotational Location: Student at 7:0545 
put it together" head movement, indicating position 3 

negative 

~ Verbal expression : Head movement: saggital Location : posit ion 2 7:05: 47 
"Yep" head movement, indicating towards the 3 students 

~ affirmation 

£ 
Verbal expression: " it Gaze: Looking at student 3, Location: position 2 7:05:48 
it it sort of fits." from team A (figure 6d) towards the 3 students 

)!{7 



one 
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Gesture1 Gesture2 Gesture3 

[@] 
things 

that would probably wou!d 

(Gesture1) 

ha 

ve 

add 

ed is a 

nor star 

through it 

(Gestures 2 & 3) 

students' desks & chairs 

Figure 6d Sample multimodal analysis 

In Ulis way, the proposed analysis framework moves from the macro

analysis. through the identification of use of patterns of time and space, to 

increasing levels of refinement in Lhe analysis, through the identification and 

exanlinalion of the higher, intennediate and lower level actions and the 

heuristic units of communication, including codes and modes. This process 

allows both a telescopk and microscopic view of the multimodal classroom and 

how interactions unfold. 

CONCLUSION 

The present study sought to expand on an existing multimodal analysis 

framework, in order to include the classroom affordances for perception and 

interaction, and to visually map the central role of action to learning. The 

original framework is characterized by the identification of higher and lower 

level actions, together with the definition of the heuristic tmits of analysis or 

communicative modes. The strategy of analysis moved from the individual 

analysis of the various communicative modes, to the combined analysis of the 

interdependent ones, and finally to the analysis of all communicative modes 

together. 



t• 
head movement 

body 
gaze 

/br0 · 
~e ·· ·······-
~ics 

Figure 7 Sample multimodal analysis 

The proposed framework moves from the macro-analysis, through the 

identification of use of time and space, to increasing levels of refinement in the 

analysis, through the identification, selection and examination of the higher, 

intermediate and lower level actions and the heuristic units of communication, 

including codes and modes. The strategy of analysis in the proposed framework 

uses the macro level phase to identify the major interaction units that need to 

be explored in the micro level analysis, instead of analyzing all the interaction 

units. In this way, it makes the analysis more time efficient and adaptable to the 

researcher's goals within a project. 

A video ethnographic study conducted in a graduale Design classroom 

was used as an illustration for the application of the expanded analytical 

framework. The process included the visual representation of the various 

phases of the proposed framework, including: the graphic representation of 

multimodal analysis across time and space and a table representing all the 

different levels of analytical units. 
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ABSTRACT 
In the change from scriptural writing systems to textual mechanical systems and most 

recently to digital, computer generated text, some languages and their 

typographic representations have suffered. One such language, along w ith 

its visible language representation, that has not made a smooth transition 

is Arabic. The author argues that misinterpreting language tradition 

prevents what he calls Arabetic typography from embracing an appropriate 

technological adaptation. Putting forth an evolutionary argument, he 

critiques the notion that calligraphic styles must prevail and that legibility 

and readability of Arabic characters are objective. He further states that the 

resulting typefaces, when the so-called 'Arabic script rules' are abandoned, 

are similar in visual impact to the 'free calligraphy' typefaces already widely 

used in the marketplace. Finally he challenges the notion that technological 

maturity has been reached in digital character input and generation. 

Following these critiques, he demonstrates the awkward input system for 

Arabetic text and proposes a Natural Arabetic Input Method . A political and 

economic subtext runs throughout the essay 



INTRODUCTION 

Arabetic typography is clearly a subject still surrounded with intense debates. 

As an international field, the forces governing its progress are still primarily 

in the western world despite efforts by many to make it look othervvise. This 

is not surprising since the defining technology behind Arabetic compuling 

continues to be developed outside the Arabic and Muslim worlds, unlike many 

other scripts where local expertise and innovation are increasingly dominant 

with international corporations playing a key role. In our global interdependenl 

economy, driven by global technology, Arabetic typography and computing have 

much less opportunity to freely evolve through local intrinsic forces as others 

did, especially when it is being restricted by today's complex high tech solutions. 

But fortunately it does not, and would not need to, do it locally. Instead, Arabetic 

typography needs only to adhere to the rules of global competition, economical 

and technological, to succeed, flourish or even survive. Arabic should once 

again be faithful to its historical past of creative flexibility and adaptability. It 

should embrace technology by becoming an independent loyal partner to it, 

not a dependent burden on it. It should embrace simplification and abandon 

exaggerated rules that compromise both its users and its ability to survive global 

competition. Arabetic typography must free itself from its handwriting-imposed 

conventions in a script world not governed anymore by handwriting rules alone . 

WHY ARABETIC? WHY NOT ARABIC? 

For a careful reader, the first question for this essay should be: why Arabetic and 

not Arabic? When we first used the word Arabetic in an article about Arabetic 

typography, we argued that for those involved in the fields of Arabic and derived 

scripts, Urdu, Farsi, Pashto and Kurdish, for example, there is no single, clear 

and user friendly Latin word to address them all at once (Abulhab, 2004) . A 

term like 'Latin' can acceptably be used to refer to all Latin based scripts. One 

can obviously use the limiting word 'Arabic' alienating many in the non-Arabic 

speaking world or even invoking their objections, let alone compromising 

intellectual and scientific facts. But also, in our current world's political and 

economical picture, the need for a unifying term is essential. Arabetic is a 

unifying term. It has enough flavor of Arabic for the Arabs to appreciate 

and take appropriate credit for. But at the same time, it is not pure "Arabic," 

which can justifiably cause sensitivity and may even sound dismissive of those 

historically crucial and defining contributions of non-Arab users, calligraphers 

and civilizations to the Arabic language and script. Arabetic is a single, 

inclusive and unambiguous word to address all these scripts at once without 

compromising their distinct andtmique characteristics. 

Using one word to address all Arabic based writing systems is not an 

artificially proclaimed necessity nor is a cosmetic contribution. Behind our one 



term is an explicH call for unity and therefore strength. Typography projects 

are complex, costly and Lime consuming. The economics of typography has 

its own independent factors. The clays when a nation would emphasize a 

calligraphy style as a sign of its power and grace are gone. Today for example, 

Western typographers design for multiple Latin scripts, contributing positively 

to the availability, user choice and economics of Latin typography as a whole. 

Internationalization and Unicode have even paved the way for creating fonts 

with harmonized 

multi-script 

styles . Insisting 

on presenting 

N askh Taliq as 

uncompromising 

separate national ~ 
iden lily script 

styles can only hurt 

Lhe typographical 

and technological 

c 1 

... I ... 

development of Arabic, Urdu and Persian scripts. Arabetic type designers must 

create commonly accepted and used typefaces in order to survive globally. They 

must work jointly to make available rich Arabetic font libraries not exaggerated 

exclusive national type styles . 

It is not very clear in my mind why such a word did come about 

historically. Was it because western colonialists were not interested in a word 

that can have a lasting, meaningful, unifying effect on the Muslim world? Or 

was it a byproduct of an orientalist mentality as explored by Dr. Edward Said 

who argued in his book Orientalism (1978) that most western philosophers and 

thinlzers of past centuries simply treated the world outside of Europe as a single 

entity not worthy of its rich diversity. 

LIFTING THE ARABETIC CALLIGRAPHY VEIL 

It is not an exaggeration to place Arabetic calligraphy in a class of ils own when 

evaluating its power and beauty. In a few decades after Islam, the Arabs have 

evolved from people who prin1arily and fascinatingly memorized words and 

poetry to one of the most sophisticated script using people in the world. The 

Quraan, being both their main religious and law (shareeah) book was one of the 

key forces behind that leap. Centuries later, both the art of reading Quraan aloud 

(tajweed) and the art of drawing its words and letters (calligraphy) became 

among the most magnificent, captivating and powerful forces of Islam. Most 

calligraphy schools revolved around Quraanic text. But unlike the tmtouchable 

and unarguable words of god in the Quraan, the Arabic script ilselfwas open 



to change, adaptation and artistic creativity. One must point out that Muslims 

today write the Arabic words of Quraan even in Latin or other scripts without 

the slightest objection from Muslim religious scholars . The myth repeated by 

many that Arabic is a sacred, untouchable script or language is just that: a myth. 

On the contrary, historically, Arabic proved to be a very adaptive script both for 

Arabs and non-Arabs alike. 

The magnificence and beauty of Arabetic calligraphy was without a 

doubt the leading force behind keeping its underlying scripts away from the 

popular move of world scripts toward a meaningful simplification in the age 

ter 
Cell. 
t1e, 

our c •~ 
.. . a Cl_ 

t:l ~d. 

of typography. In a way these 

scripts became victims of their 

own success. But one must not 

blame the success of Arabetic 

calligraphy solely and forever. 

Calligraphy specified unique 

rules for specific styles 

but never for the scripts 

themselves. The doors were wide open for the emergence of calligraphic 

styles, radically different from each other or from the most common ones. In 

its defense, calligraphy had never eliminated the basic abstract shapes and 

characteristics of the Arabic letters. The look and feel of an Arabic letter has 

survived the dictates of the art of calligraphy. More or less, with or without 

those exaggerated added 'serifs' for connectivity and/or directionality purposes, 

the letter "Alef' was and still is a vertical line; the letter "Baa" was and still is a 

horizontal line with one dot under; the letter "Taa" was and still is a horizontal 

line with two dots above, and so on. (Seefigures 1, 2 and 3.) The concept of 

the so-called 'Arabic script rules' is a concept introduced by modern Arabic 

typography in its continuing struggle to impose standards for duplicating 

the prevailing calligraphic styles on the machine. It is more a corporate and 

business concept than it is a genuine Arabic script concept. 

There is no historical evidence that letters of Arabic or Arabic-derived 

scripts must follow certain fixed glyph-changing rules. Various Arabic 

calligraphy schools introduced two, four or many more shapes per letter as 

required by their specific style harmony. This clearly shows that the Arabic 

script has no fixed rules. It is certainly not confined by the rigidly defined 

multiple shapes per letter model that is implied by USP10.dll. Certainly, a one

glyph per letter can be yet another model based on its open variable shapes 

approach. or is there historical evidence of rules dictating that Arabic letters 

must appear connected. The Arabic script had most likely evolved from the one 

isolated shape per letter model of the old Southern Arabian Misnad script to its 

more practical and economical connected forms as was required by the world 

of scribes where speed and productivity is crucial. This evolution was a natural 
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Figure 1 Sample Arabic text using 'Arabetic San Serif' font designed by the author. 



To create beautiful calligraphic styles, a calligrapher would veil the 

visual identity of an Arabic letter leaving ample evidence of its defining 

characteristics. 

The multiple shapes per letter still shared very similar common visual 

characte1·istics: defining Jetter characteristics were preserved. In a way, this is a 

parallel example to the classical case of a \7 eiled woman's beauty wherein a veil, 

no matler bow exaggerated, can never suppress or eliminate her beauty, but to 

the contrary for many eyes, it enhances it. Centuries of elaborate calligraphic 

veiling practices had not eliminated the basic shapes of the Arabetic letters or 

their unique and definh1g visual characteristics, beaut-y or functionality . 
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Figure 2 Sample Arabic text using 'Arabetic Serif' font designed by the author. 
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Figure 3 The letter "Aiif " in major traditional Arabet ic calligraphy styles T H E P 0 L I T I C S 0 F 
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Discussing Arabetic typography issues 

are almost always accompanied by 

emotion and very legitimately related 

political debates. One should not shy 

away from or dismiss the importance 

of such debate . After all, calligraphy, 

typography, scl'ipts and language are 

cultural phenomena directly related 

and govemed by real life international 

or national political, economical 

or religious factors. Denying and 

suppressing this fact is by itself a 

biased, politically motivated. stand. 

'!any topics are repeatedly brought 'up 

when debating Arabet,ic typography but 

singled out here are foul' of the mos't 

crucia I ones. 

The frrst topic is related to the 

politics and controversy surrounding 

change. Many have called the use of 

one isolated shape per lette1· a mov 

to 'Latinize' a national script. Foe t e 

sake of a!'gumentlet us assume U1 t 

Latinization is simpliJ,lcatia)l~ Btlt. Latin 

has no patent or monopoly on the 

process of simplification, it i not its 

inventor or owner, and iLcan hardl) 

claim it alone. There is no doubt that 

evolution is an eternal fact Uk.e life and 

death. Evolution has its ovvn internal 

forces and cannot be stopp 

only leave our mark on it, d,ivert it or 

distort its natural cotu'se. Acceptt:ng 

the fact of natUJ'al evolution i our 

duty when dealing" 'th 'living' beings 

including a national script. At th 

heart of evolution is adaptation, with 

simplification being 011e of its comple~ 

processes. In a way, today's televisions, 



radios, telephones, computers and programs, are very simplified versions of 

the old ones. Scripts can adapt to both a social environment like language and 

a materialistic environment like technology. Someone of a specific nationality 

invents technology, but the basic laws behind it are natural laws that have no 

cultural flavor. The Arab world invented Algebra or Chemistry, but utilizing 

them today is not Arabizati.on. Manufacturing automobiles in China or wearing 

jeans is not Westernization. Simplifying Arabic to smoothly utilize movable 

printing machines or today's computers is not Latinization or Orientalization. 

Calling efforts to simplify the Arabic script 'Latinization' is at best absurd. But 

it is probably a lot more than that. It is a politically motivated stubbornness. 

Especially when voiced by those who are advocating designs to ensure that 

Arabic text would look 'good' and 'harmonious' next to a Latin text! These 

designs, despite their absolute legitimacy, can really be called 'Latinized' since 

they abandon the main visual characteristics of Arabic, variable x-heights and 

S 0"\V 
horizontality, in favor of Latin 

visual characteristics. When 

we look around us today we 

see that Arabetic typefaces 

have changed significantly 

from fifty years ago. The 

evolution and adaptation 

process has already taken 

its course. Hundreds of 

Arabic fonts, legible and very 

acceptable to users, have radically different look and feel from the previously 

prevailing calligraphic-like type styles . But unfortunately that radical look and 

feel has not brought any substantial benefits to the Arabic script regarding 

its competitiveness or future global survival. In a way, we have sacrificed the 

beauty of Arabic calligraphy for extremely low return. The main cause of lhis 

constrained evolution is the imposition of those arbitrarily defined 'Arabic 

script rules.' 

T,he second favorite debate relates to theories about legibility and 

readabilitY of scripts. While there is some partial truth in the scientific 

argtunents presented in such theories, they should not be taken for more than 

· hat tbeyare: pure theories. They do not amount to definite, absolute, complete, 

scientific facts. But most importantly, even if they were true facts, these theories 

can pnly apply in relation to an existing and established script style. The clarity 

of a glyph image is relative to what the human eyes and brain perceive that 

image to be in the first place. This process is governed by both habit formation 

and pra ·~tee. Just €1S it is alJsurd to compare two different scripts in terms of 

eir egibility or readability c aracteristics it is absurd to compare two styles 

of the same script. calligraphy imitating Arabic script style is more readable 



only be ause most of us grew up with it. Arabic Naskh style is more readable 

today than Knfi because ninety percent of the Arabic books and newspapers a're 

::printed jn a-skh instead of Kufi. Persian readers are more comfortable reading 

text in askhtaaliq than in Naskh because of habit formation not the claims of 

readability and legibility theories. 

hird is !:he argument of those who claim users will never accept 

ra<lieaJ <mange~ 'But they did in front of our eyes and eagerly! Just browse 

a few magazines or websites in the Arab or Muslim worlds. Examine the 

beautiT1.ll so called 'free calligraphy' typefaces in the market today. They are 

as uneon.ventional as our proposed, truly free, 'Arabic script rules' challenging 

,,., ,n' 
~:.;- -~ t4..J ·:ex :,. 

typefaces, but 

unfortunately 

adding no 

significant value 

for the future of 

Arabetic scripts. In 

addjlion to being a claim not based on any actual and neutral surveys, research 

~Jl"fu'et&• · · is dismissive negative position reflects a distorted understanding of 

"WII 'vord 'accepts' means in the age of typography. Let us say that one 

pel·cen ofu ers will accept new unconventional typefaces, isn't that a very 

legi~ate useT acceptance? Isn't that how users gradually accept any new 

roduet'? 'BLLt . ost important, why does anyone, expert or not, corporation or 

nrf11Jential :illdiyidual have the right to speak and act on behalf of users, an 

action.tfia em; effectively be translated to censorship? Typography today is about 

opl:,i: ns ancl choi e. It is about display as much as about text. Type designers and 

s:oftWw ·prq(h cers have an obligation to serve their customers by presenting 

?Pfi-ons ana ~reserving user freedom of choice to ensure customer satisfaction 

for-all. ew and old styles can live together for a long time as change is rarely an 

atn_:n}llqvernig_~lt jump. 

Fo\:trtlt.and finally, we must discuss the very popular, self-praising 

and overconfiaant claim that current developments in typography are very 

achranee(l and_ ature, therefore there is no need for change anymore . Even ,. 
those who am ·ocate simplified Arabic typography in the past found refuge in 

.~ tnt~ "e. ,. clama.ging assertion. In addition to being not actually true, this claim 

ma:y refle t ~lack of understanding of the mechanism of technological evolution 

and t'h · canorp.ic factors at its heart, a lack of appropriate technical expertise 

and e; perience or even a lack of respect for Arabetic scripts . Technology is a 

constantly changing phenomenon. No software or hardware product will forever 

be,..tied to any cmrent stage of a technological evolution cycle. Technology 

solutions today may not necessarily be appropriate tomorrow. Economics 

dete:pJJ,ine UJ.e next stage of all technological developments. Scripts must 
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be prepared not 

only for current 

technology but for 

future unlmown ones. 

The Arabetic scripts 

should not constantly 

be waiting in the dark 

under the captivity 

of future dll versions 

and upcoming 

software applications. Furthermore, producing Arabetic typefaces after investing 

thousands of hours of unique technical expertise runs contrary to Arabetic 

typography competitiveness and its future no matter how magnificent the 

resulting work is. Creating or technologically implementing common Arabetic 

typefaces should not require any tmnecessary additional expertise or knowledge 

of complex and sometimes 'primitive' tools. 

Moreover, the technological solutions available today for Arabetic 

computing are not educationally intuitive or user friendly. Reliance on the 

so-called smart font glyph-substituting approach introduced a hyper model 

in which glyphs are constantly and annoyingly changing shapes. In addition 

to violating the actual natural Arabetic input process, this alien model is 

discouraging and unattractive to new learners. And to add insult to injury, 

this 'dancing glyphs' model was further supplemented by the imposition of 

a complex bi-directional overhead requirement leading to a hyper complex 

environment where glyphs, spaces, punctuation and cursors can potentially 

change even their positions in front of users' eyes. 

Let us examine this further. In a bizarre decision of the influential Arabic 

computing circles, we were told that Arabic, a clearly and predominantly right to 

left script, was really a bi-directional (bidi) script since users write numbers in 

a left to right order for fifty percent of the cases. This was a legitimate and valid 

observation, but to solve this impossible obstacle, the great Arabic computing 

minds introduced a model where users would input numbers correctly for 

this fifty percent of the cases, but now input them incorrectly for the other fifty 

percent of the cases! All for nothing, they added an annoying model that users 

do not really need for most of their normal daily activities. In actuality this bidi 

environmental 'trap' is only important for the less frequent situation of mixing 

left to right scripts with Arabic within a single paragraph. As for dealing with 

numbers, during the Arabic typewriter era, when numbers were keyed in always 

from right to left, this was not completely useless. But we must admit that the 

bidi model can be useful in heavily mathematical or accounting documents 

containing extra long numbers. Bidi should therefore become an option not the 



norm; Arabic has enough problems on its own without this. Table 1 illustrates to 

those unfamiliar with Arabic what a user has to go though when typing Arabic 

in a typical bidi environment word processor today, with text aligned left. It 

demonstrates a hypothetical example substituting an English equivalent typing 

string "abC (D)" 

press "Space Bar" 

press'(' 

press 'd' 

press')' 

press "Space Bar" 

abC 

abC 

abC ( 

abC (D 

abC (D) 

abC (D) 

abC 

abC 

)abC 

abC (D 

(abC (D 

abC (D) 

' ' . 
a ken 

"A " displayed 

"B" displayed and "A" changes to "a" 

"C" displayed and "b" changes to "b" 

Space is added and "B" changes to "b " 

Wrong parenthesis added to left 

"D" displayed, Parenthesis moves right and changes shape 

Wrong parenthesis added to left 

Parenthesis moves right and changes shape 

Table 1 Hypothetical process to type the string "abC (D)" 

Has this shal\ey kludged approach above really solved permanently 

and satisfactorily the Arabetic technological challenges? Displaying text is only 

one aspect of script computerization. Clearly, today's technology has not yet 

conquered the complexities of calligraphic Arabetic scripts nor does it need 

to. These scripts should be allowed to adapt naturally in order to conquer 

technology instead. We need to design smarter, more innovative typefaces not 

smarter complex technologies. It is not forgivable that Arabic, which is known 

historically for its design openness and flexibility, should fail the challenges of 

modern typographic design. 

INTRODUCING NAIM: NATURAL ARABETIC 

INPUT METHOD 

To bring the Arabetic scripts and typography back to a user focus, we have 

been working on an alternative input method (U.S. UtilHy Patent pending) to 

the prevailing one today. The proposed method, NAIM, works in harmony with, 

and as close as possible to, how users actually write and visualize Arabetic 

characters in a word while it is being typed. It works best with a two glyphs per 

letter model, but can be implemented in today's widely used four-glyphs per 

letter model as well. As a background, the two-glyph per letter model consists 

of one unique 'normal' glyph per letter and an alternative 'final' glyph to be 
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displayed only at the end of words or as an isolated shape. This model is what 

we have implemented in the design of our Mutamathil Taqlidi families of fonts 

(Abulhab, 2004). In that model we combined current Open Type 'initial' and 

'medial' shapes into one 'normal' glyph, and the 'final' and 'isolated' shapes into 

one 'final' glyph. Here is how NAIM works. As users key in a word, the first letter is 

always displayed in its 'normal' (or 'initial' shape in a four-glyph per letter model) 

r "' e -., "J)tlSed ~~.ett C a '~''G "{S in 
a ~mony vr·th., a: d as c esc as 

?oss·lJ e to, ·10"" a ly 'lvrite 
and v.~_su.al .,e je c a --aete "S ·~ 

a vvor{ '~ .. lei11g 

form, as it naturally should be. The second letter typed would again be displayed 

in its 'normal' form in a two-glyph per letter model, or in its 'medial' form in a 

four-glyph per letter model. As users keep on typing, letters would continue to be 

displayed in their 'normal' (or 'medial' in a four-glyph per letter model) forms until 

a 'final trigger' character is keyed, in which case the last glyph typed would be 

replaced with its 'final' shape glyph. A 'final trigger' is basically any non Arabetic 

letter or diacritic character like space, number, punctuation mark or any other 

designated character. In both models, exceptions apply to letter shape selections 

when said letters are typed after letters that cannot connect simultaneously with 

other letters from two sides in traditional Arabic or when isolated shapes are 

desired. 

The main goal of the NAIM model is to eliminate as much as possible the 

negative effects of the current glyph substitution model which we have referred 

to as the 'dancing' or 'hyper' model. Implementing NAIM, particularly when 

combined with the two-glyph per letter typeface design model, would have 

significant technological, typographical and most importantly educational impact. 

Technologically, it would eliminate the excessive complexities of Open Type 

features and their corresponding software libraries. Typographically, it would 

make developing Arabetic fonts easier and more economical and as a result 

expand the production and availabilit-y of more fonts, especially non calligraphic 

fonts. Educationally, it would make learning Arabetic script much easier. New 

learners would not quit the educational process early due to the many 'confusing' 

shapes needed to be memorized up front. They can instead appreciate learning 

such optional shapes if they are interested in Arabetic calligraphy later on. 

Ordinary users would also benefit from editing the resulting static Arabic 

documents. 
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Unfortunately, we were not s.tlCcessfq! in implementii1g·l'iAlM: sp:lely. 

through utilization of the current Open Typ~ features of:tJJ.e cur~·entArab;ic · 

script engines. This fact we have confltmed · after,~1etailed c;orre~·ppndenc.~s .. 

· with typography experts familiar with the production ofcommon'Ad'o'be ';l~·a. 
Microsoft Arabic computing solutions, including promi~ent Arabic linguis.t 1:uiq .·. 
typography expert, Thomas Milo of DecoType. In our opinion this is due mainl~ · · 
to the current rigid technological adaptation of the so-called 'Arabic script rules' 

which in effect create a complicated technology not able to address simple 

solutions! To overcome such technological difficulties, we have developed a Java 

applet prototype model for users to test drive NAIM. Please visit http://arabetics. 

com to experience it in action. 

CONCLUSION 

Centuries later, the development of modern Arabetic typography is still being 

shaped by a hidden struggle between choice and passion. A struggle wherein 

freedom of choice, which can only be guaranteed by the availability of options, 

a crucial conditiorr for script evolution, is being challenged by a runaway, yet 

incomplete or even distorted, passion for past Arabic calligraphy beauty and 

glory. The passion of engineers, programmers, publishers and others who 

responded to the challenges of Arabic typography, calligraphy and script, 

and were intrigued by the technical complexity of the so-called script rules, 

but were not as intrigued by the fine details of calligraphy itself. This is an 

intellectually satisfying passion for solving unique technical challenges of 

common Arabetic script styles in the age of automation. But behind the shadow 

of this sometimes-obsessive passion, users' desire for choice and options, which 

is the natural and fundamental aspect of script renewal and survival, is being 

unnecessarily compromised. In our computer era, preserving genuine historical 

Arabetic calligraphy or its modern simplified typeface imitation is as important 

as preserving the script itself. Still, the safest way to accomplish that is by 

guaranteeing free choice through the availability of wide-open options, not by 

imposing handwritten calligraphy rules as script rules. 
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ABSTRACT 

Maya script and Oracle Bone script are described and compared in terms of relationship 

between glyph, sound and meaning, glyph composition and grapheme 

positioning . They are found to be similar in having graphemes that are 

pictographic and adaptable to different glyph compositions, having glyphs 

that are square shaped, belonging to the category of logo-syllabic scripts 

and having the textual device of double dots/dashes for repetition . They are 

different in that Oracle Bone script is more abstract and has a much higher 

number of glyphs, that grapheme shape and the relationship between glyph, 

sound and meaning is more standardized than in Maya script. Another 

difference is that there are many more cases in Maya where one glyph 

includes several words, and that Maya is closer to the syllabic end on the 

logo-syllabic continuum. It is suggested that these differences may be the 

result of differences in the conceptions of "self" (as suggested by Houston 

and Stuart), the languages, the degree of political centralization and the 

extent of public use of the scripts. It is also suggested that early writing 

systems may reflect how tightly morphemes are bound in the language, as 

the agglutinative nature of Maya language may have led to the Maya script's 

containing more multi-word glyphs. It is surmised that the literacy rate in the 

two societies may have been similar. 
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The Oracle Bone script is a logo-syllabic writing system used in north China 

(figure 1) from middle to late Shang dynasty (approximately 1500 B.C. to 1000 

B.C.) . Most of the extant writing is carved on tortoise shells and ox scapulae 

for the purpose of divination. A question is asked in both positive and negative 

manners, such as "Will there be unlucky events in the next ten day period? 

Will there not be unlucky events in the next ten day period?" The answer is 

determined from cracks in the shell/scapulae caused by drilling and heating 

with further text written to indicate how things turned out. The text is usually 

written from top to bottom, with the positive question on one side and the 

negative question on the other (figure 2).
1 

0 

CHINA 
Shang Dynasty 

1523 - 1 028 B.C. 

Land under rule 

Current political 
boundaries 

Kilometers 
0 -===--==- 500 

--=====---=====-- 5 00 
Miles 

Figure 1 Map of the Shang area z 
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The Maya script is a logo-syllabic writing system used in the Mayan area, 

encompassing present day southern Mexico, Honduras, Guatemala and Belize 

(figure 3) from the first century B.C. to the time of the Spanish Conquest in the 

16th century. Most of the extant writing appears on ceramic vessels, stone stelae, 

building surfaces and bark paper codices. Its function seems to be naming the 

owners/donors of objects involved in ritual practices such as feasting, captive 

taking, building dedication 
4 

and in the case of codices, recording calendrical 

and religious information for divination purposes. Maya texts from the Classical 

period of 250 A.D. to 900 A.D. usually run in columns of two, with the reading 

order of upper left, to upper right, to lower left, to lower right (figure 4). 
5 

There are two reasons for comparing the Maya and the Oracle Bone 

scripts. First, there has been some mention of the similarity between Chinese 

and Maya writing systems8 yet, as far as I know, no detailed comparison of the 

two up to this date. The Spanish Jesuit priest Jose de Acosta discussed European 

alphabets versus the Chinese script and native Central American script, but the 

discussion only concerned the general nature of the script, i.e., what we would 

term phonetic versus logographic scripts. 
9 

Second, since the decipherment of 

Maya script has been progressing rapidly in the past thirty years, and since it 
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is considered the most developed 

of the Mesoamerican scripts, a 

possible candidate for independent 

script invention, such a comparison 

might throw some light on the 

development of early writing 

systems. 

A BRIEF NOTE ON 

TERMINOLOGY
10 

Scholars of Maya and Oracle 

Bone scripts have developed their 

own specialized vocabularies for 

describing the smaller units out of 

which whole texts were composed. 

In order to make comparison of 

these two scripts clearer, I will be 

using the following vocabulary 

to describe the units of both 

Maya and Oracle Bone texts. A 

"glyph" will refer to a roughly 

square-shaped unit of space into 

Figure 2 Tortoise shell with Oracle Bone script.
3 



Figure 3 Map of the Mayan area
6 

which the arrangement of one or 

more smaller units ("graphemes") is 

organized. These square glyphs are 

usually arranged in horizontal and 

vertical colmnns. The grid-of-square

glyphs nature of Maya inscriptions 

can be clearly seen in the inscription 

illustrated in figure 4. The linear lines 

of glyph units in Oracle Bone script 

can be seen in figure 2. 

"Glyphs," in turn, are 

composed of one or more smaller 

units that I refer to as graphemes, 

ofwhich there are two types: 

phonetic graphemes are those that 

make reference to a sound and 

assist in indicating how a glyph was 

pronounced; semantic graphemes are those that make reference to a semantic 

category and assist in indicating the meaning of the glyph. One glyph may 

correspond to one word or several words. If one word is represented by only one 

grapheme and that grapheme represents only one meaning, that grapheme is 

termed a logograph. If that grapheme can represent homonymous words, it is 

termed a phonetic grapheme. 

As we will see below, 

Maya glyphs are composed 

of either a logo graph or a 

single phonetic grapheme, 

or a logograph 

combined with one 

or more phonetic 

graphemes, or simply 

a combination of 

phonetic graphemes. 

Thus one way to write 

the Mayan word balam 

' jaguar' would be to 

combine the ba syllable 

with the BALAM logograph 

to form the glyph (see 

Figure 4 Unprovenienced panel of 

Maya scri pt (possibly from La Corona, 

Guatemal a) (draw ing by David Stuart)
7 



Table 1 Maya Script 

+ 

balam ba BALAM 

Table 2 Oracle Bone Script 

+ 

reach person hand 

Table 3 Relationship of glyph, sound, and meaning 

KATUN 

BAAK 

KAWAK 

HAB 

TUN 

ku 

BALAM-ma 

PAKAL 

TSAK 

~ 

WAK 

. ~ 
I MIX 

ba 

. ~ 
ba-BALAM-ma 

0o 0 ~ 

PAKAL-Ia 
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K'AWIL 

~ . 

CHAK 

~ 0 

PIH 

BAK'TUN 

~ 
ba-la-ma 

!J 
pa-ka-la 

table 1).
11 

Semantic graphemes were quite 

rare in Maya writing. It is estimated that 

Maya script has around 800 glyphs and 

around 200 graphemes.
12 

Oracle Bone glyphs were usually 

composed of either a logograph, or a 

phonetic and a semantic grapheme, or 

a combination of semantic graphemes. 

For example (see table 2), the glyph 

pronounced gip and meaning 'reach,' is 

composed of two semantic graphemes, one 

meaning 'person' and the other meaning 

'hand.' Whereas the glyph pronounced 

muar and meaning 'younger sister,' is 

composed of the phonetic grapheme 

pronounced miur , and the semantic grapheme 

meaning 'woman.' It is estimated that 

Oracle Bone script has over 4,000 glyphs 

and 348 graphemes. 
13 

The remainder of this paper will 

consider in more detail the relationship 

between glyph, sound and meaning, and 

how graphemes were combined into 

glyphs for Maya and Oracle Bone script 

respectively. 

THE MAYA SCRIPT 

As we pointed out, the Maya script has 

around 800 glyphs and 200 graphemes. Of 

the 90 possible syllables based on Cholan 

and Yucatecan Maya, glyphs and graphemes 

representing 71, or about 79 %, have been 

deciphered. About 85 % of all extant texts 

can be reacl. 
14 

RELATIONSHIP OF GLYPH, SOUND, AND 

MEANING 

Some logographs are structured with one 

glyph, one sound and one meaning; for 



example, KATUN, a unit in the Maya calendar; TSAK 'conjure up'; KAWIL, name of a 

god (see table 3 for this and following examples). 

One glyph, one sound with multiple meanings is a situation that arises 

mostly from sound borrowing, in other words, the Rebus principle. For example, 

BAAK (baak can mean both 'bone' and 'prisoner'), WAK (wak can mean both 'six' 

and 'raised'), CHAK (chak can mean both 'red' and 'great'). 

An example of one glyph - multiple sounds - multiple meanings is one 

glyph representing KAWAK (J{awak the name of a day sign in the Maya calendar), 

or HAB (hab 'year'), or TUN (tun '360-day cycle'), or ku, a phonetic grapheme 

can all be represented by the same glyph. 15 A second example is one glyph for 

the day sign IMIX or the phonetic grapheme ba. A third example is one glyph 

representing PIH (pih 'bundle') or BAK'TUN (bak'tun a unit in the Maya calendar).
16 

In the case of multiple glyphs - one sound - one meaning, Mayan words 

can be represented by a logograph, or a logograph plus one or more phonetic 

graphemes, or simply one or more phonetic graphemes. For example, the word 

balam 'jaguar' can be represented by the logo graph BALAM representing the 

head of a jaguar for example or others: ba-BALAM , BALAM-ma, ba-BALAM-ma, ba-la

ma. Likewise the word pakal 'shield' can be represented by a logograph PAKAL 

representing a shield, by a logograph PAKAL plus the phonetic grapheme Ia, or 

simply the phonetic graphemes pa, ka, and Ia . 

Table 4 Variant glyphs resulting from variant forms of a logograph or grapheme 

~ ~ I ~ ~ ~ Q 

I I ~ a fl fJ 

~ ~ ~ ~ 



Table 5 Multiple words in one glyph 

rer ::r:s ~'-~w.~~~_..~ 

ti-WAK-BEN 

tu-ba-hi 

OCH-BIH 

K'UHUL BAK

IaAHAW 

HOK'AJ-ti

AHAW-Ie 

U-CH' AM-Wa

lo-mu 

+ 

ti 

+ 

tu 

OCH 

K'UHUL 

+ 

HOK'AJ 

u 

WAK BEN 

+ 

ba hi 

BIH 

BAAK Ia AHAW 

+ ~ + CITr9 

ti AHAW le 

CH'AM wa lo 

Another common way variant glyphs come to represent the same 

mu 

word is through variant forms of a logograph, or variant forms of a phonetic 

grapheme (see table 4). In the case of variant glyphs resulting from variant 

forms of a logograph, examples include at least six variant forms for way 'spirit 

companion,' and five variant forms for k'awil, the name of a god. 

In the case of variant glyphs resulting from variant forms of a phonetic 

grapheme, examples include at least thirteen variant forms for the grapheme 

representing the sound u. The phrase u-bah 'he/she/it goes' can be represented 

by a glyph that uses one of two of the variants of u. 
Multiple words in one glyph are common in Maya script where a phrase 

or even an entire sentence can be represented in one glyph. For example, ti-wAK

BEN (ti wak Ben 'on the day six Ben') is composed of ti (ti 'on'), WAK (wak 'six'), 

and BEN (Ben a day name) (see table 5 for this andjollowing examples) . 

The glyph for tu-ba-hi (tu baah 'on his head') is composed of the phonetic 

graphemes tu (tu 'on his/her/its') and ba and hi , which together form baah, 

'head.' 
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Table 6 One sound w ith multiple meanings and glyphs 

The glyph ocH-BIH (ach bih 'he/she/ 

~ ~ it enters the path,' a metaphor for death) 

is composed of ocH ( ach 'enter') and BIH KAN 

(bih 'path') . 

'Holy king of Palenque' (k'uhul 

~ II Baakal ahaw), written as K'UHUL-BAAK-Ia-

AHAW is composed of K'UHUL (k'uhul 'holy'), AK'BAL 

BAAK and Ia (Baakal 'Palenque') and AHAW 

( ahaw 'king'). 8 B The glyph HOK'AJ-ti-AHAw-le (hak'aj 

ti ahawlel 'he is tied into the kingship') is 
IX 

composed of HOK'AJ (hak'aj 'he/she/it is 

tied'), ti (ti 'into'), AHAW (ahaw 'king') and 

~ ~ le (lei -ship or -ness). 

The glyph u-cH'AM-wa-lo-mu (u 
AHAW 

cha'maw lam 'he/she/it takes the staff') is 

composed of u (u 'he'), CH'AM (ch'am 'take'), wa (-aw transitive suffix), lo , and mu , 

which together form lam 'staff.' 

Although one sound can represent several different meanings and be 

represented by several different glyphs, all glyphs are interchangeable for 

the various meanings (see table 6). For example, three glyphs representing 

kan can all mean 'snake' or 'sky' or 'four.' The only homophones 

that are differentiated by glyphs achieve this by the rare semantic 

graphemes. For example, the semantic grapheme 

indicates a day sign in the Mayan calendar; it serves to differentiate 

meaning in the following instances. The sow1d AK'BAL can mean 

'darkness' or the name of a day. The sound 1x can mean 'jaguar' or the name of a 

day. The sound AHAW can mean 'king' or the name of a day. 

Yet even here, the glyphs without the day signs can still sometimes 

represent the day names. Nevertheless, Maya script is considered a logo-syllabic 

script because of the many glyphs which only represent one sound and one 

meaning. 

GLYPH COMPOSITION: OVERVIEW 

In terms of glyph composition, we have already seen how a Maya glyph can 

consist of a logograph, or a logograph plus one or more phonetic graphemes, 

or simply some phonetic graphemes. Semantic graphemes that only convey 

meaning and not sound are rare. We have already seen the day sign indicator. 

Another is the headband scarf on top 

which indicates kingly status. In addition, there is a textual device consisting 

of two clots placed at the upper left corner of a phonetic grapheme, indicating 

~ 

D 



repetition of that grapheme. For example, kakaw 'chocolate' is composed of the 

phonetic grapheme ka, repeated by the two dots and the phonetic grapheme wa 

(see table 7 for this and thejollowing discussion).
17 

We have already seen examples of the follovving three categories vvith the 

words balam and pakal. Here we give more illustrations separated according 

to their structure. One glyph vvith one logograph or one phonetic grapheme is 

exemplified by HOY 'he/she/it prepared' and BAAK. 

One glyph vvith one logograph and several phonetic graphemes is 

Table 7 Glyph composition exemplified by three illustrations: 

'snake' is constructed vvith ka and 

0 0 0 ~ 
the logogram KAN. Winik 'person' 

+ + is constructed vvith wi and the 

logogram WINIK and ki. CHUM-wa-
KAKAW ka ka wa 

ni (chumwan 'he/she/it sits') is 

constructed vvith the logogram CHUM 

e ~ 'be seated' vvith wa and ni 

(-wan positional suffix). 

One glyph and several 
HOY BAAK phonetic graphemes is exemplified 

by three illustrations also: ba-ki (baak 

~ ~ 
'prisoner') is constructed vvith ba 

+ and ki. Likevvise tsu-lu (tsul 'dog') is 

constructed vvith tsu and lu , while ba-

KAN ka KAN ka-ba (bakab an aristocratic title) is 

~ ~ ~ 
formed vvith ba, ka and ba again. 

+ + G'lJE) 
GLYPH COMPOSITION: 

WINIK wi WINK ki GRAPHEME POSITIONING 

~ ~ I 
In terms of grapheme position, 

= + ~ + one Mayan glyph may contain as 

little as one, or as many as twelve 

CHUM-Wa-ni CHUM wa ni graphemes, all combined according 

to the principles of conflation, where 

~ ~ 
graphemes overlap one another, or 

+ G'lJE) inclusion, where a grapheme occurs . . 
inside another. If a logograph exists, 

ba-ki ba ki the phonetic graphemes may occur 

as affixes to its left, right, top and m ~ + fi)) bottom. The grapheme reading order 

is generally from left to right, top to 

tsu-lu tsu lu bottom.18 Table 8 contains examples 

of conflation and inclusion based on 

~ ~ ~ ~ 
structure. 

+ + . 

ba-ka-ba ba ka ba 
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For one left- one right, there are three examples: tsu-lu (tsul 'dog') 

composed with tsu andlu. KAN (kan 'snake') composed with ka and KAN. u-ba (u 

bah 'his/her/its image') composed with u and ba. 

For one left- two right, there are also three examples: ba-ka-ba (bakab 

an aristocratic title), formed with ba and ka and ba. wi-WINIK-ki (winik 'person') is 

composed with wi, WINIK and ki. tu-ba-hi (tu baah 'on his head') is composed with 

tu and ba and hi. 

Two left- one right, has three examples: CHUM-wa-ni (chumwan 'he/she/ 

it sits') composed with cHuM and wa and ni. tu-pa-ja (tu pah 'it is an earspoo1') 

composed with tu and pa and ja. chu-ka-ja (chukaj 'he/she/it is captured') 

composed with chu, ka , and ja. 

One top- one bottom has three examples: ba-ki (baak 'prisoner') is 

composed with ba and ki; ocH-BIH (och bih 'he/she/it enters the path,' a metaphor 

for death), is composed with ocH and BJH; and PAKAL-Ia (pakal 'shield') is 

composed with PAKAL and Ia . 

One top - two bottom is exemplified with the following example: 

ti-WAK-BEN (ti wak Ben 'on the day six Ben') is composed with ti and wAK and BEN. 

One top - two bottom has three examples: pa-ka-la (pakal 'shield') is 

composed with pa and ka and Ia. K'AL-SAK-HUN (k'al sak hun 'he ties the white 

headband') is composed with K'AL, SAK, and HUN. 

Quadripartite structure is known with sa-ja-la-la (sajalal, underlordship) 

is composed with sa, ja , Ia , and Ia. 

One top- one middle- one bottom is shown with ocH-BIH-hi (och bih 'he/ 

she/it enters the path,' a metaphor for death) is composed with ocH, BIH , and hi. 

One left - one middle - one right is exemplified with the following: 

ba-ch'o-ko (bach'ok 'first sprout') composed with ba, ch'o, and ko. 

One left- one middle- two right is shown with ch'o-ko-le-le (ch'oklel 

'sprouthood') constructed wi.th ch'o, ko, le, and le. 

One left- three right is shown with the following example: u-HUN-TAN-na 

(u huntan 'her beloved one') composed with u, HUN , TAN , and na . 

One top -two middle- two bottom is shown with the following example: 

ti-sa-ja-la-li (ti sajalal 'in the underlordship') is composed with ti, sa , ja , Ia, and li. 

Two top- two bottom left- one bottom right is shown with the following: 

i-ts'i-wi-WINIK-ki (its'i winik 'younger brother') is composed with i, ts'i, wi, WINIK 

and ki. 

Two top - two middle - two bottom is shown with the following: 

AJ-pi-tsi-la-wa-la (aj pitslawal 'he of the ballgame') is composed with AJ , pi , tsi , Ia , 

wa, andla. 

Inclusion has three examples: CHUM-mu (chum 'to be seated') is composed 

with the phonetic grapheme mu inside the semantic grapheme cHuM 'to be 

seated.' sa-ja-la (sajal an aristocratic title) is composed with the phonetic 

graphemes ja and Ia inside sa. mo-lo (Mol a month name) is composed with the 

phonetic grapheme lo inside the phonetic grapheme mo. 



Table 8 Glyph composition: Grapheme posit ioning 

m ~ + ~ ~ ~ + ~ + ~ . . 

tsu-lu tsu lu ba-ka-ba ba ka ba 

~ ~ + ~ ~ ~ + ~ + @liD 

KAN ka KAN Wi-WINIK-ki wi WINIK ki 

~ ~ ~ m I + ~ + ~ 
~ ~ ~ 

u-ba ba tu-ba-hi tu ba hi 

~ = (@ + ~ + I ~ ~ + @liD 

CHUM·Wa-ni CHUM wa ni ba-ki ba ki 

- ~ + ~ + ~ ~ fEW + (8) 0 
0 

0 
0 

tu-pa-ja tu pa ja OCH-BIH OCH BIH 

a ~ + ~ + ~ m + @ o0o(g) 

chu-ka-ja chu ka ja PAKAL-Ia PAKAL Ia 

~ ~ + ~ + 9 
ti·WAK-BEN ti WAK BEN 

!J ~ + ~ + @ o0o(g) 

pa-ka-la pa ka Ia 

~ (ilJj} + I + @1(B 

K'Al SAK HUN K'Al SAK HUN 

II ~ + ~ + @ + @ 
sa-ja-la-la sa ja Ia Ia 

~'Jf) M tiVA A ~lO [) il" {11\1" 



iddle- 1 Bottom ' -, 

~ ezw + (8) + ~ 0 
0 

0 

OCH-BIH-hi OCH BIH hi 

m = ~ + ~ + @ 
ba-ch'o-ko ba ch'o ko 

{fD = tD + @ + @) + @) 
ch'o-ko-le-le ch'o ko le le 

1m = ~ + ~ + 6]] + crJ23Sl 

U-HUN-TAN-na u HUN TAN na 

II CTIE + ~ + ~ + (EBJ + ( (]JJ) ) 

ti-sa-ja-la-li ti sa ja Ia 

~ ~: + ~ + ~ + ~ + G'lJE) 
I 

i-ts'i-wi- ts'i wi WINIK ki 
WI NIK-ki 

!I ~ + ~ + €2 + (EBJ + ~ + (EBJ . . . 
AJ-pi-tsi-la- AJ pi tsi Ia wal Ia 

wal-la 

~ ~ iO<idef@ m m iO<ide(!) 
CHUM-mU mu CHUM mo-lo lo mo 

~ ~ (EBJ ~ + inside , . . :' 
sa-ja-la ja Ia sa 



Table 9 Oracle Bone glyph, sound, and meaning 

wood rain ear 

+~D 
armor 
seven 

* blessing 

~-
blessing 

tll 
blessing 

t~ 
blessing 

mountain moon 
fire night 

f~ + ~ 
hands phonetic grapheme 

'I + (~) 
religious phonetic grapheme 

T + ~ 
religious phonetic grapheme 

+ 

name of aristocratic 
a ritual title 

~- f~ 
blessing hands 

tV· -
T 

blessing religious 

~T T 
blessing religious 

T~ T 
blessing religious 

+ 

to attack 
first month 

~ 
phonetic grapheme 

+ v 
phonetic grapheme 

+ ~ 
phonetic grapheme 

+ * phonetic grapheme 

+ 

blessing religious phonetic grapheme blessing religious hands phonetic grapheme 

blessing religious hands phonetic grapheme 

tA· t- + f ~ + 6 
blessing religious hands phonetic grapheme 

=r-A- =r-+ f ~ + 6 
blessing religious hands phonetic grapheme 

~ I' + (I + v 
blessing religious roof phonetic grapheme 



THE ORACLE BONE SCRIPT 

There are currently about 150,000 pieces of Oracle Bones, containing over 4,000 

glyphs. Of these glyphs, about 1,500 have been deciphered.
20 

RELATIONSHIP OF GLYPH, SOUND 

AND MEANING 

In terms of the relationship between glyph, 

sound and meaning, there are several 

categories (see table 9 in regard to the 

following discussion). 

In the one glyph - one sotmd - one 

meaning category, for example, the glyph 

pronounced meuk and means 'wood'; the 

glyph pronounced yiuay means 'rain'; the 

glyph pronounced ni'd';{ and means 'ear.'
21 

The one glyph - one sound 

- multiple meanings situation arises mostly 

from sound borrowing, in other words, the 

Rebus principle. For example, the glyph 

yxiu'dy means 'also' :X: as well as the name 

of a ritual *.ti;22 
the glyph pak means 'white' 

B as well as an aristocratic title 18;23 the 

glyph tiel) means 'to attack' {i.E as well as 

'first month'.
24 

One estimate puts the percentage 

of this type of glyph at 46.8 %
25 

but many of 

the borrowed glyphs have lost their original 

meaning, which is one reason often cited 

to explain why Oracle Bones glyphs are 

difficult to decipher. Permanent borrowings 

and the differentiation of homophones 

through different glyphs also partly explain 

why Oracle Bone script is considered 

logo-syllabic, in spite of extensive sound 

borrowings. 

Regarding the category one glyph 

-multiple sounds -multiple meanings, the 

glyph T could represent ~ kra p 'armor' 

or t; tsh iet 'seven'; the glyph e:J could 

represent UJ srian 'mountain' or X XU'd';{ 

'fire'; the glyph D could represent Fl IJiuat 

'moon' or -7 riak 'night.'
26 

bull cattle phonetic grapheme 

'f± = 't + ± 
bull goat phonetic grapheme 

±1} 1} + ± 
bull pig phonetic grapheme 

~ ~ ~ 
bull deer phonetic grapheme 

~ =tt + * foothill grass phonetic grapheme 

*~=** + ~ 
foothill woods phonetic grapheme 

;K;K 

=tt '**' err 'f'f 

"" foothill grass woods phonetic grapheme 

Jt = t + 1 
good woman child 

~t =t + 1 
good woman child 

?~ t + 1 
good woman child 



The situation of multiple 

glyphs - one sound - one meaning 

arises mostly from variant forms 

of the same glyph (see table 9 

for the following examples). For 

example, the word fi piu8k 

meaning 'blessing' has 127 variant 

glyphs. The 14 shown here are 

created by the addition or deletion 

of graphemes or grapheme 

elements.
27 

The word U muu 

meaning 'bull' has 15 variant 

glyphs. The four shown here are 

created by changing the semantic 

grapheme (see table 10for this and 

following examples) .
28

The word 

~ leuk meaning 'foothill' has 12 

Table 11 Multiple words in one glyph 

Yi capital 

t 
ci 
It 

royal title 

COW & bull 

30,000 

Yi capital 

three graphemes 

cow bull 

·~ 
10,000 

variant glyphs.
29 

The three shown here are created by changing the phonetic 

grapheme. The word H X8u meaning 'good' has 11 variant glyphs. The three 

shown here are created by changing the position of the two semantic graphemes 

meaning 'woman' and 'child.'
30 

Table 12 One Sound- Multiple Meanings 
-Multiple Glyphs 

£'tfJYiJ.':B'&iJ1"T,""~.RJW£T~TQ;m£tXif!Ji 

D 1¥ 
moon cut off the feet 

1 H 

1 
direction beside 

~ ~:l: 
dragon name of a river 

[ [b 
stone room perform ritual 

~ ' supreme god perform ritual 
for supreme god 

In the multiple words in one glyph 

situation (see table 11), four examples are 

provided, the glyph IJia kiaiJ 'Yi capital' is 

a combination of two graphemes -IJia 'Yi' 

and kiaiJ 'capital.' The glyph ml"u8n miua'l 

tel) (a proper royal title) is a combination 

of three graphemes mlu8n, miua'l and tel). 

The glyph bien mUdu 'cow and bull' is a 

combination of the graphemes bien 'cow' 

and mu8u 'bull.' The glyph s8m mluan 

'thirty thousand' is a combination of the 

graphemes S8m 'three' and mluan 'ten 

thousand.'31 

The condition of one sound -

multiple meanings -multiple glyphs 

contains homonyms differentiated 

by different glyphs (see table 12). For 

example, the sound IJiuat can mean 'moon' 

or 'to cut off the feet. ' The sound buaiJ can 

mean 'direction' or 'beside.'
52 

The sound 

lieuiJ can mean 'dragon' or the name of 
. 35 a nver. 



A subcategory of this case is related words differentiated by related 

glyphs. For example, p'du 'stone room for ancestral tablet' is represented by a 

glyph similar in form to the verb p'du 'perform a ritual to locate the ancestral 

spirit.'
34 

Another possible candidate is tey, 'supreme god', represented by a glyph 

similar to another glyph pronounced tey, and meaning 'to perform the ritual for 

the supreme god.'35 

GLYPH COMPOSITION: OVERVIEW 

In terms of glyph composition, there are a total of 348 graphemes in the Oracle 

Bone script, as mentioned above. A grapheme is either phonetic or semantic, 

Table 13 Types of glyph composition 

right hand grain stalk human being 

~ ( + ~ 
reach person hand 

~ 1 
pregnant child body 

~1 t + 1 
cut off the feet big person sword 

~t ~ + t 
younger sister phonetic woman 

grapheme 

~ 11 + t_ 
to go step phonetic 

grapheme 

rr rl + 1 
room roof phonetic 

grapheme 

depending on its function 

within the glyph. Oracle Bone 

also has a device for indicating 

duplication of a glyph/syllable 

- two horizontal dashes placed 

at the lower left of the glyph, as 

in the third glyph down in the 
following example: 3·

6 
........................................................................... . 

This phrase is usually read 

as ::E)t:fH-E, 'the king has the 

protection of the gods.'
37 

The 

glyph y,iu'dy, "right" is borrowed to 

represent its near homonyms ~ 

and 1-ti. 
Based on an analysis 

of 1,341 glyphs from Jiaguwen 

Heji38 there are two types of 

glyphs by glyph composition (see 

table 13): 226, or 16.8%, belong 

to the category one glyph - one 

grapheme, for example, y,iuay, 

'right hand,' gua 'grain stalk' and 

nien 'human being.' 

One glyph -multiple 

graphemes, based on grapheme 

function, can be further divided 

into two types: one glyph 

-multiple graphemes (753 or 

56.1% are in this category) or one 

glyph - multiple semantic and 

phonetic graphemes (119 or 8.9% 

are in this category).4
·
0 



Table 14 Grapheme positioning 

~~ ~ ~ *i ** ~ 
mother liaiJ woman greedy li-am woman 

1~ 1 ~ ~ 1 ~ 
paternal tier stand on 

foot 
nephew 

woman 
toes 

person 

!~ ! ~ t ~ ~ 
female female piey, woman's 

tribe name 
servant servant 

woman 
name 

i\~(~ )~ 
1 r \\( ~ '& IJ" ~ 'V 

flow Y,ai) river wade left foot river right foot 

~§~ ~ ~ k 
~ f ~ ~ 

banquet kneeling bowl of 
receive left hand plate right hand 

person food 

!f~ f f ~ $ ~ ' grasp & 
left hand person right hand fat kau meat 

bind 

~ lJ IJ" (g) rl 0 
0 

exit depression foot palace roof rooms 

~ ~ ~ ~ ~ ~ 
wash basin hand jail barricade cattle 

$ ¥ ~ r6l rl t'j 
leave net bird disaster roof fire 
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In most cases, the phonetic 

~ J] t' 
grapheme is on the left and the semantic 

grapheme on the right.
4 1 

Based on 

an analysis of 257 semantic phonetic 
food square sheep glyphs, 81 semantic graphemes and175 

basket 
phonetic graphemes were identified. 

~ J] <? 
Among the semantic graphemes, 

'kneeling woman' appeared most 

needle in square needle often, with about 100 glyphs containing 
container it, perhaps indicating the continued 

importance of matrilineal lineages in 

[ [ 1 
Shang times. 42 

Of the 175 sound graphemes, 

37% had the same sound and tone as the 
cure square arrowhead 

at [b 
entire glyph, 36.6% had only a different 

t initial consonant cluster, 8% had only 

the same rhyme, 7.59 % had only a 

needle in square needle different tone, 2. 7% had only the same 
container tone, 2.23 % had only the same initial 

consonant cluster, and1.3 % had only a 

~ 1 1 
different rhyme. These figures indicate 

that in choosing a phonetic grapheme, 

pregnant body child 
the most important factor is rhyme. Tone 

comes second and initial consonant 

m t! 1 cluster is the least important.
4

j The other 

18.2% could not be clearly categorized.
44 

mattress mattress person 
GLYPH COMPOSITION: GRAPHEME 

[I] D ~ POSITIONING 

In terms of grapheme position, multiple 
jail enclosure handcuffs 

grapheme glyphs can be divided into 

>4fr 
fourteen types (see table 14) : 

1) 1 one left- one right accounts for 

46.2 % of glyphs composed of tw o 

graphemes 
45 whereas one top - one wild boar pig arrow 

+ ~ 1 
bottom accounts for 28.5% of glyphs 

composed of two graphemes. 
46 

shoot bow arrow 

32"7 



COMPARISON AND DISCUSSION 

SIMILARITIES 

The most outstanding similarity between Maya and Oracle Bone script is that the 

graphemes of both are pictographic in nature. Secondly, the shape of individual 

graphemes in both is flexible and can be adapted to fit in a particular glyph 

composition. Thirdly, the glyphs are generally in a square shape. 

In terms of relationship between sound, glyph and meaning, both belong 

to the category of logo-syllabic scripts, meaning that in many cases a glyph 

stands for a word, with some graphemes indicating syllables. 

Both scripts have a textual device for repetition -

double dashes that appear to the lower left of the glyph in Oracle Bone and 

double dots at the upper left for Maya. This device appears in 

Chinese Bronze script of the Chou Dynasty as well, in which 

case the two dashes appear usually to the lower right and 

sometimes to the lower left corner of the glyph (figure 5).48 

DIFFERENCES 

In terms of pictographic shape, Oracle Bone script is more 

abstract and shapes are often reduced to lines. Maya 

graphemes are full-bodied, perhaps contributing to the 

overlapping and partial blocking of graphemes in multi

grapheme glyphs. Stephen Houston attributed it to "the 

need to preserve superficial reading ability among a larger 

group of people" among the Maya. 5° I would disagree with 

this, arguing that the high degree of variability in Maya 

script shapes would increase the reading difficulty for the 

audience. Houston and David Stuart also suggested that the 

Central American idea of self is more diffused compared to 

that of the West, and some of this life voice helps animate 

the Mayan glyphs. 5
1 

Another possible explanation for the full 

bodied character of Maya script is the fact that Maya script 

often occurred on public monuments supposedly for public 

consumption which may have encouraged artistic expression 

by the scribes. 

Figure 5 Double 

dashes for repetition 

in Bronze Script. 

The text reads 'son 

(son) grandson 

(grandson)' 

meaning 'for all 
49 

posterity. 

In terms of glyph munber, Oracle Bone script far exceeds Maya script. 

This may be because Archaic Chinese as a monosyllabic language had many 

more homophones than Classic Maya, and therefore needed many more glyphs 

to differentiate them. 

In terms of the relationship between glyph, sound and meaning, there 

is more fluidity in Maya where different glyphs representing the same sound 
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can stand in freely for one another. 

VVhereas this occurs in Oracle Bone 

script also, there more glyphs are 

bound to specific meanings and 

cannot represent homophonous 

words, hence the bond between 

glyph and meaning is stronger. 

This ties in to the previous point 

where Oracle Bone script needs to 

differentiate between homophones. 

Also, there are many more cases 

in Maya where one glyph includes 

several words. In Oracle Bone script 

this occurs only with proper names, 

closely knit noun pairs and objects 

with numbers, whereas in Maya the 

unit presented could be a phrase 

or a sentence. This may reflect 

the agglutinative nature of Classic Maya language, where the bond between 

morphemes is stronger. 

In terms of glyph composition, variations in Maya seem to be due to 

both variation in the graphemes, for instance, the variant forms of the phonetic 

grapheme representing u and variation in glyph composition, i.e., addition/ 

deletion/substitution of graphemes. On the other hand, graphemes seem 

to be relatively stable in Oracle Bone and most variations result from glyph 

composition, for instance, the variant forms of 'blessing,' 'bull' and 'foothill.' 

This greater degree of grapheme standardization in Oracle Bone may be clue 

to differences in the political situation, as Shang was a more or less centralized 

polity, whereas the Maya cities were either independent or loosely allied. The 

difference in grapheme standardization may also be due to the previously 

mentioned greater artistic freedom in Maya public epigraphy. Although we 

cannot be certain, the reading of Oracle Bone texts was more likely a private 

affair among the king and a few officials. 

The fact that Maya has few semantic graphemes may be due to the fact 

that its language is polysyllabic, therefore containing fewer homophones that 

need to be differentiated by semantic graphemes. 

Another difference is that the phonetic graphemes in Oracle Bone script 

often serve only to remind the reader of the rhyme or tone or initial consonant 

cluster. In Maya, phonetic graphemes represent entire syllables except when 

they represent syllable ending consonants. This, together with the greater fluidity 

between glyph and meaning in the Maya script, places it closer to the syllabic end 

on the logo-syllabic continuum in comparison with Oracle Bone script. 
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In terms of grapheme positioning, Maya is much more complicated than 

Oracle Bone script because most glyphs contain many syllables whereas most 

Oracle Bone glyphs contain only one. 

In short, the differences between Maya and Oracle Bone script probably 

result from the differences in the languages represented, the different degrees 

of political centralization, the different extent of public use of the script and the 

different conceptions of "self' in the two cultures. 

What do the two scripts tell us about literacy in Classic Maya and Shang 

China? I suggest they pose about the same degree of difficulty (or ease) in terms 

of learning, writing and reading. Maya has fewer glyphs, but the graphemes are 
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less standardized, the grapheme shapes have more pictographic detail and the 

grapheme positions are more complicated. Oracle Bone has more glyphs, but the 

graphemes are more standardized, the graphemes have less pictographic detail 

and the grapheme positions are less complicated. Similar political economic 

systems - early kin based states with agricultural economies -would indicate a 

similar rate of literacy. 

Lastly, does the comparison tell us anything new about the development 

of early scripts? Perhaps that the writing system may reflect how tightly 

morphemes are bound in the language, as the agglutinative nature of Maya 

language may have led to the Maya script containing more multi-word glyphs. 
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