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ABSTRACT

Two methods for teaching spelling to Greek dyslexic children are described. The
first method, termed PICTO (from the word ‘pictographic’), involved the use of
pictograms (pictures of familiar objects): a number of phonically irregular letters (that
is, letters where alternative representations of the same sound are possible) were turned
into pictograms and superimposed on the irregular part of the written word. The second
method, termed TRAD (from the word ‘traditional’), was in effect a combination of
traditional methods. It involved the traditional multisensory techniques commonly used
in teaching spelling to English-speaking dyslexic children, along with methods derived
from linguistics in which the children were taught the derivations of words and were
shown how the same root morphemes, derivative morphemes, etc. were consistently
represented by the same spelling pattern.

There were seventy-two participants in the study, aged between nine and eleven
years. Four different teachers, each using both PICTO and TRAD, took part in the
teaching sessions. Fifty words were selected for teaching purposes, all of which had
been spelled incorrectly by all the children. Twenty-five words were assigned to SET
A and twenty-five to SET B. Twenty four children were taught SET A by PICTO and
SET B by TRAD; twenty-four other children were taught SET A by TRAD and SET
B by PICTO. A further twenty four children received no instruction other than that
given in the normal classroom. When the two groups of taught children were given a
spelling test after 14 weeks at the end of the teaching period it was found that PICTO
was very much more effective than TRAD; this result held up a month later, when it
was also found that in the case of the words taught by PICTO there was less forgetting.
The untreated group was also tested at this point, and it was found that they spelled
fewer words correctly than either of the other two groups. Further analysis showed that
age of teaching and gender had no effect on the results, and that the advantages of the
PICTO method were consistent across teachers. Issues arising out of these findings are

briefly discussed.
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PLAN OF THE THESIS

This thesis deals with the particular difficulties which arise for Greek dyslexic
children as a result of the irregularities of the Greek language.

PART I (Chapters 1-5) describes the background of the research.

Since the study relates to children who were dyslexic Chapter I is devoted to the
issue of dyslexia. Use is made of the model proposed by Frith (1997) which
distinguishes three levels of explanation - biological, cognitive and behavioural - and
emphasises the part played by the environment at all three levels. Relevant literature is
reviewed in the light of this model. Since there is clearly a multiplicity of factors at
work it is argued that the search for a single ‘correct’ definition of dyslexia is
misguided.

Chapter 2 contains a review of some of the main teaching methods which have
been found to be effective in the remediation of English-speaking dyslexic children.

Chapter 3 deals with the difficulties experienced by Greek-speaking dyslexic
children and the peculiarities of the Greek language which give rise to these difficulties.
It is suggested that a teaching method is needed which is not simply an adaptation of
the methods used for teaching spelling in English but is expressly designed for teaching
the irregularities of the Greek language. Reference is then made to the teaching
programme devised by the present author (Mavrommati, 1995). This involved the use
of pictograms (that is, representation of letters by means of pictures) in teaching Greek
spelling; it also involved instruction in how to analyse words into their component
morphemes and how to form derivatives and compounds.

Chapter 4 presents the links between recent theories and research findings about
the nature of developmental dyslexia and the theoretical background of the pictographic
method.

Chapter 5 describes how the author’s ideas about the use of pictograms as a

method for teaching spelling were tried out in a series of exploratory studies which

=l




were conducted over a period of six years (1989-1995).

Chapter 6 describes the final version of the pictographic teaching method which
was used in the main research.

In PART II (Chapters 7-10) the main research is reported.

Chapter 7 describes the aims of the research and the selection criteria for
dyslexic participants.

Chapter 8 describes the words to be taught, the teachers, the order of teaching
and the teaching time.

Chapter 9 describes how the research was carried out.

Chapter 10 reports its results.

Chapter 11 contains a discussion of some further issues in the interpretation of

the results and makes some suggestions for future research.
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PART 1
THE BACKGROUND TO THE RESEARCH
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CHAPTER 1

THE NOTION OF DEVELOPMENTAL DYSLEXIA

1.1 Towards the understanding of dyslexics’ deficits

A useful way of classifying the phenomena of dyslexia has been suggested by
Frith (1997). This model proposes three possible levels of explanation.

An explanation at the biological level accounts for the phenomena of dyslexia
in terms of abnormalities of the brain and the central nervous system. Some of these
abnormalities may be genetically transmitted.

An explanation at the cognitive level accounts for the phenomena of dyslexia in
terms of cognitive deficiencies. These include deficiencies at the phonological level
(that is, difficulties in the remembering and organisation of speech sounds); they also
include difficulties in temporal ordering and impaired motor skills. These cognitive
deficiencies are assumed to be the consequence of malfunctioning at the biological
level.

Explanation at the behavioural level describes the phenomena of dyslexia as they
manifest themselves in behaviour. Some of the main manifestations are difficulties with
reading and spelling, with rapid naming, with certain kinds of memory task, with
balance, with motor and time estimation.

It is possible on Frith’s model for the same behavioural manifestation, e.g. poor
reading, to occur in the absence of brain abnormality or genetic transmission, and for
possible effects of biological limitations to be compensate for by suitable stimulation
from the environment. Environmental factors can, of course, operate both within the
womb and after birth.

24




1.1.1 The biological level of explanation

The biological bases of dyslexia merit mention as being part of the total picture
of dyslexia, but since they are not of direct relevance to this thesis no attempt will be
made to review the evidence in detail.

Direct post mortem examination of the brains of dyslexic individuals has now
been supplemented by the use of techniques of Magnetic Resonance Imaging (MRI)
and Positron Emission Tomography (PET) which have been used in studies with living
dyslexic people (Steinmetz and Galaburda, 1991; Galaburda, 1993; Hynd and Hiemenz,
1997).

Positron Emission Tomography (PET) is a technique of using radioactive
isotopes in order to map the metabolic activity of the brain. It is used, for example, to
measure blood flow and glucose utilisation during the time when the individual is
carrying out a particular task. As astriking example of the use of PET-scan in the study
of dyslexic brains may be mentioned the research of Paulesu et al. (1996) in which five
right-handed dyslexic adults were compared with five matched controls. The
participants were given tests of reading, spelling, memory for digit sequences presented
auditorily, memory for confusable letters, and various tests involving phonological
awareness'. It was confirmed that on all these measures the participants who had been
identified as dyslexic performed worse than the controls. During the course of the PET
scan the participants were required to carry out a variety of simple tasks (e.g. to make
Judgments whether the names of two letters rhymed or not and to produce words
beginning with given letters); in these tasks neither dyslexics nor controls made any
significant errors. With regard to brain activation, however, dyslexics were found to be

different in some respect from controls. Although many parts of the brains of the non-

' For an explanation of the term ‘phonological awareness’ see section 1.1.2.
Basically it refers to the ability to recognise phonemes - that is, the individual speech
sounds which go to make up spoken language. A phoneme is the simplest unit of
sound and a grapheme is the written representation of a phoneme.
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dyslexics were activated concurrently, in the case of dyslexics fewer areas were
activated at any one trial. In addition, one area, the insula, was not activated at all in the
case of dyslexics although it was always activated in the case of the controls. The
authors suggest that these findings may be indicative of a disassociation between certain
areas of the brain - as though in the case of dyslexics it was not possible for all these
areas to be activated simultaneously.

Investigations have also been carried out on the visual systems of dyslexics and
controls. A distinction has been drawn between the magnocellular pathway, which
processes fast-moving, low-contrast information, and the parvocellular pathway which
processes slow-moving, high-contrast information. Evidence both from the testing of
living dyslexics and post mortem examination of dyslexic brains has confirmed that
dyslexics show abnormalities in the magnocellular system but not in the parvocellular
system (Livingstone ef al, 1991; Hogben, 1997).

Abnormalities have also been found in the auditory magnocellular system of
dyslexics (Galaburda and Livingstone, 1993; Stein, 1999). Although research is at its
carly stages in this area the above finding suggests a possible relationship between
abnormalities of the auditory magnocellular system and the phonological difficulties
experienced by dyslexics which on this view could result from their difficulty in
processing auditory information at high speeds (see also Tallal ef al., 1996, and
Merzenich et al., 1996).

There is also the possibility that a minor cerebellar deficit may account for
dyslexics’ poor motor control, poor sense of time and lack of automaticity (Nicolson
and Fawcett, 1995; Nicolson et al., 1997). It is also possible that dyslexics may suffer
from a general deficit which affects balance and thus motor and timing aspects of
speech production (Nicolson and Fawcett, 1999).

Striking evidence about the presence of cerebellar deficits in dyslexia comes
from studies in which PET-scan techniques have been used (Nicolson et al., 1997).
According to their findings severe reductions in the level of activation of the cerebellum

were found in their dyslexic participants in comparison with controls, and it is possible
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that there is a link between ‘timing’ deficits in dyslexics and their deficits in
phonological processing. It has also been suggested that dyslexics are unable adequately
to process fast incoming information in any sensory domain (Stein and Walsh, 1997;
Frith and Frith,1996).

There is also evidence of chromosomal abnormalities in dyslexia, particularly
with reference to chromosome 15 and chromosome 6 (Smith, Kimberling and
Pennington, 1991). Research in these areas, however, is ongoing, and definitive

conclusions have not yet been reached.

1.1.2 Cognitive deficits in dyslexia

On Frith’s (1997) model the brain abnormalities result in deficiencies at the
cognitive level. These deficiencies are important for the present thesis because of their
consequences for remediation. In the first place, however, consideration will be given
to the normal processes of development.

Gradually preschool non-dyslexic children acquire more and more knowledge
of the sound structure of spoken language and thus develop their phonological skills.
They finally become aware not only that sentences are composed of individual words
but that single words can be segmented into smaller units, that is, into their component
syllables and ultimately into phonemes. In addition, they begin to develop their thyme
knowledge through nursery rhymes and songs (Stackhouse and Wells, 1997, see also
Catts, 1989, for further relevant evidence).

They also become aware of rimes. The word ‘rime’ may be explained as follows:
‘researchers have proposed an intermediate stage that children go through after they
have become aware of syllable division but still cannot analyse words into phonemes.
Children find it easier to divide a one-syllable word into two segments: the beginning
consonant or consonants on the one hand, and the rest, consisting of vowel plus any

final consonants on the other. These segments have been termed the onset and rime
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respectively’ (Miles, E. 1997b, p. 157) (For a discussion of the teaching of onset and
rime see chapter 2).

In addition, children become able to replace one phoneme with another so as to
delete sounds from existing words or non-words or create new combinations. This
competence, which relates to the structure of the spoken words, has been called
‘phonological awareness’. One consequence of such awareness is that children learn to
read and spell by using their knowledge of letter-sound correspondences. There is
evidence that children trained in the analysis of words into their phonemes and in
synthesising these phonemes make better progress in reading and spelling during their
early school years than do untrained children (Treiman and Baron, 1983; Fox and
Routh, 1984). It has also been found that training in the categorisation of sounds results
in improved reading and spelling (Bradley and Bryant, 1983). However, it seems that
formal reading and spelling instruction itself contributes to the further development of
children’s phonological awareness; there is evidence that experience of language in its
written form, that is in the learning of letters, results in increased phonological skills
(Bradley and Bryant, 1983; Bryant and Bradley, 1988).

The normal development of children’s reading and spelling skills has been
described by Frith (1985) in terms of a three-stage model. According to this model,
non-dyslexic children, long before they enter school, are able to memorise the salient
characteristics of the printed words which they often see in their environment (e.g. the
double ‘I’ in the word ‘jelly’) and they are thus able to recognise such words when they
see them. Frith (1985) calls this early stage of reading and spelling development the
logographic stage. During this phase, accurate reading and spelling are not possible.
Thereafter, however, children enter a new phase which Frith calls the alphabetic stage.
They learn the letters in relation to their sounds and thus gradually acquire grapheme-
phoneme and phoneme-grapheme conversion skills. In addition they become aware that
the words can be analysed into separate phonemes and that independent phonemes can
be blended to form words. Thus, meeting can be analysed into the syllables meet- and

-ing, while the phonemes /m/ /i/ /t/ /l/ /y/ can be blended to form the word meeting.
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According to the same model (Frith, 1985), children after the alphabetic stage
enter another phase of development which she calls the orthographic stage. During this
phase they develop further their reading and spelling skills and memorise the spelling
patterns of words in such a way that they finally become able to recognise irregular
words in reading and to spell irregular words by choosing the correct letters. When they
have to deal with unknown words they can use a grapheme-phoneme translation
strategy as well as their knowledge of the memorised spelling patterns.

Additionally to Frith (1985), Marsh and Desberg (1983) and Ehri (1985) viewed
reading and spelling development in a similar way to hers and described literacy
development as following similar stages. Details about their models and their
similarities and differences with the Frith’s model will be found in Frith (1989).

According to Frith, dyslexic children are held up at the alphabetic phase of their
reading and spelling development; this hinders their progress to the orthographic phase.
It is now well established that dyslexics experience difficulties in many tasks which
require phonological awareness. Thus in a series of experiments Bradley and Bryant
(1978) found that pre-reading children who were weak in picking the ‘odd one out’
from a group of three-letter words (e.g. “Which end-sound is the odd one out from the
cap, map, bag, rap?’) later turned out to be poor readers. This suggests that they are less
sensitive to rhyme and alliteration than normal readers.

Dyslexics also have difficulties in other tasks which test phonological awareness.
Thus Olson et al., (1989) required children to move the initial phoneme of a word to
the end of that word and to add an ‘ay’ after it (pig, therefore becomes ‘ig-pay’), and
on this task dyslexics were worse than reading-age-matched normal readers. In another
study referred to by Rack (1994), dyslexics were found to be worse than reading-age-
matched normal readers on a phoneme deletion task in which the participants had to
remove a phoneme from a non-word in order to produce a real word (e.g. glamp
without /g/).

Their phonological difficulties are also demonstrated in their problems with

the articulation of complex polysyllabic words (e.g. preliminary, philosophical)
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(Miles, T. R., 1997). A similar difficulty is also found when they are required to repeat
phonologically complex names (e.g. thermometer) or to repeat phonologically complex
phrases (e.g. The priest blessed the bread); on these tasks they have been found to be
slower and to make significantly more speech production errors than normal readers
(Catts, 1989).

Apart from the above, dyslexics have verbal memory problems which are often
demonstrated when they are given tasks which require processing and memorisation of
linguistic material. For example, they have difficulty over rapid naming of stimuli (e.g.
objects, letters, pictures). This has been found to be true even when the material is very
familiar to them (e.g. colours) (Spring and Capps, 1974; Denkla and Rudel, 1976; Done
and Miles, 1978).

Done and Miles, (1988) also found that in both dyslexic and control children the
response latencies when they were presented with pictures and asked to name them
were related to the age of acquisition of the words representing the picture; and on the
basis of the longer response times of the dyslexics they argue that on average dyslexics
acquire words ten months later than non-dyslexics.

Dyslexics also have difficulty with short-term memorisation of verbal material.
Their difficulty in recalling auditorily presented digits has been documented on
numerous occasions (for sources, see Miles and Ellis, 1981); and it has been found that
there is a similar limitation when digits are presented visually (Miles, T. R., 1993).
There is evidence (Baddeley et al., 1975; Ellis and Hennelly, 1980) that memory span
for words is limited by the time needed for saying them; this gives rise to the so-called
‘word-length effect’ according to which the memory span for short words, e.g. dog, cat,
fox, is greater than the memory span for long words, e.g. hippopotamus, rhinocerous,
armadillo. Tt is therefore possible that because dyslexics tend to be slower than non-
dyslexics at processing verbal material a consequence is that they have a shorter
memory span.

Dyslexics have also been found to be less aware than the normal readers of how

long a word is and may not always be able to say if two words have a similar number
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of syllables. In a study by Katz (1986) in which they were required to determine if the
names of pictured objects had a similar number of syllables or not, they obtained lower
scores than normal readers.

They have also word finding problems in speech. These problems include the
substitution of the correct word with another, the use of descriptive definitions (e.g.
‘that thing ... you can cut with it’), or gestures and the overuse of imprecise words and
phrases (e.g. ‘... um...”, “...er... , ‘... you know ...") (Johnson and Myklebust, 1967;
see also Stirling and Miles, 1988).

In general, dyslexics show problems over tasks in which visual or auditory
material is associated with labels or names. In contrast, in tasks which involve visual
matching without verbalisation they have been found to perform on a level with
controls (Vellutino, 1979). The investigations conducted by Vellutino and his associates
are of particular interest: they used various types of verbal and nonverbal stimuli which
were presented in various ways to poor and normal readers, and they found that poor
readers had particular difficulty in any learning tasks that involved a verbal component.
For example, in one of these studies poor and normal readers of the fourth, the fifth and
the sixth grade were assigned to either a visual-auditory nonverbal learning condition
or to a visual-verbal learning condition employing a sub-test which required the
association of nonsense syllables and novel cartoons and a second one which involved
the association of those same syllables with novel script. According to the results, the
nonverbal condition did not differentiate the groups but the poor readers performed
worse than the normal readers on both the picture-naming and the script-naming task
(Vellutino, 1979).

In addition (Vellutino, 1979, p. 238-244), it was found that when poor readers
were required to learn to associate visual stimuli with nonsense syllables they produced
more word substitutions (e.g. fog for mog) than did the normal readers. It was found
that the normal readers made more errors in the form of novel combinations of
individual phonemes (e.g. mag and yog for mog and yag). This finding suggests that the

normal readers were more likely than the poor readers to code the nonsense syllables
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phonetically; this is consistent with the view that poor readers may have a difficulty in
the phonetic coding of both visual and aural linguistic information.

In addition there are many other experiments which point in the same direction.,
For example, Ellis and Miles (1978) found that when dyslexic children were required
to judge whether two letters of the same case (00, OB) were the same or different they
were no slower than age-matched controls; however, when they had to judge if two
letters of different case were the same or different (Gg, Gw) the dyslexic children
required more time than the controls. In addition, they were not found to be slower than
the controls even when the letters, though different, were visually confusable (QO, RP,
EF, CG). These findings suggest that dyslexics do not have difficulty in dealing with
the visual characteristics of the letters as such.

Additional confirmation that dyslexics have verbal memory problems comes
from Bakker (1967, 1972). Bakker showed that when good and poor readers were
presented with temporal sequences of meaningless figures, meaningful figures, letters
and digits, the good readers were better than the poor readers at remembering the
meaningful figures and letters but that the two groups did not differ when the stimuli
were nonverbal. Done and Miles, (1978), in a similar memorisation task, showed that
dyslexics scored considerably lower than age-matched controls when the stimuli were
nameable (digits), but that when nonsense shapes were used as stimuli in place of the
digits the difference was minimal. However, when both groups were given a paired
associate learning task where names where learned for the nonsense shapes, the
performance of the controls again became significantly superior. In another study
(Katz, Shankweiler and Liberman, 1981) good and poor readers were presented with
nonsense drawings which could not easily be named along with line drawings of
common objects; afterwards they were required to rearrange copies of the figures in the
same order on a table. It was found that the performance of good and poor readers did
not differ significantly in the case of the nonsense drawings but that good readers were
significantly better than poor readers in the case of the object-drawing task, i.e. in the

case of the nameable stimuli.
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It can be concluded that dyslexic children do not differ from controls in
remembering and comparing items according to their visual features, but that when
naming is involved their memory span is more limited. This would make sense of their
difficulty in memorising the shapes of letters in relation to their sound and memorising
irregular spelling patterns.

Dyslexics’ reading and spelling problems can sometimes be compounded by the
writing system of the language which has to be learned. Thus difficulties are raised for
dyslexic children from the ‘non-transparency’ which characterises some alphabetic
languages such as English and French. This means that there are many words which
when written do not show grapheme-to-phoneme regularities and many words whose
pronunciation can be represented by alternative spellings. In contrast in more
transparent languages there is evidence which suggests that dyslexics can master the
grapheme-to-phoneme correspondence rules on a level nearly equal to that of their
schoolmates (Wimmer, 1993; Porpodas, 1989).

German is a highly transparent language for both reading and spelling. It has
been found that although German-speaking dyslexics present similar problems to those
of their English counterparts in some tasks involving phonological awareness (e.g.
detection of the ‘odd one out’ in a rhyming task, vowel substitution, and rapid naming)
these difficulties do not particularly affect their accuracy in reading which has been
found to be almost near the normal level. German-speaking dyslexics have been found
to be able to read and spell correctly both words and non-words and to differ from
controls only in respect of speed (Wimmer, 1993).

Czechisalso a transparent language. According to Matéjcek (1998), most Czech
children can read accurately without any difficulties over either words or non-words;
again the only difference between poor and good readers again seems to be in terms of
speed.

Chinese and Japanese fall into a different category because they are based on
both syllabic and logographic writing systems. The visual appearance of the words in

these languages is characterised by the presence of logograms which are patterns (or
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characters) composed of various lines and which represent meanings (Yamada, 1995).
Japanese written language is in fact a mixture of two writing systems, kana and kanji:
kana is a highly transparent writing system the characters of which represent syllables
which cannot be analysed into phonemes; kanji is a writing system with a logographic
appearance. Both of them are used in the Japanese written language. The situation,
therefore, in both Chinese and Japanese writing systems is different from that in the
writing systems mentioned so far. The difficulties of dyslexics are therefore different
in these languages (Miles and Miles, 1999) - a fact which challenges the assumption
that there could be a single remediation programme for dyslexia irrespective of the
language being used. The special problems arising from the writing system of the Greek
language will be discussed in Chapter 3.

What can be concluded from all the above is that dyslexics’ cognitive deficits
prevent them from taking full advantage of their experience either with spoken or with
written language. They enter school without having the necessary prerequisites for
learning to read, being deficient, for instance, in phonological awareness and in memory
for verbal material. As a result they perform worse than normal readers in a whole range
of tasks related to reading and spelling.

All this has important implications as far as remediation is concerned. In
particular the teaching methods and programmes in common use in English speaking
countries place special emphasis on explicit learning of grapheme-phoneme
correspondences, taught in a multisensory way. These methods and programmes will

be discussed in Chapter 2.

1.1.3 Behavioural aspects of dyslexia

Although the manifestations of dyslexia are particularly clear when the child
reaches school age there are many signs which can be detected before this time. The

British Dyslexia Association (Scott, 1995) has suggested certain signs and which show
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that a child may be at risk. ‘These include the later than expected clear speech and a
persistent tendency to jumble words and phrases, persistent difficulty with tasks such
as dressing efficiently, doing up buttons, tying up shoelaces, unusual clumsiness and
difficulty with co-ordinated activities such as hopping and skipping, and catching or
kicking balls, poor concentration and family history of similar difficulties’ (Scott, 1995,
p.3).

When English-speaking dyslexic children reach school age their reading
difficulties take many different forms. For example, according to Miles, T. R. (1993,
chapter 8) they are likely to remain slow readers, to dislike reading aloud, and to have
difficulty in holding in mind any large amount of material. Examples of their spelling
errors will be found in Miles, T. R., (1993, chapter 9). Among those which he cites are
misrepresentation of the sounds of the words (e.g. ‘jop’ instead of job), doubling the
wrong letters (e.g. ‘eeg’ instead of egg), omissions of one or more of the sounds
contained in the words (e.g. ‘Angsea’ instead of Anglesey) and duplication of one of
them (e.g.‘Cheshshire’ instead of Cheshire). He reports also that sometimes dyslexics
spell words incorrectly in such a way that the resultant word contains a different number
of syllables from the target word (for instance, ‘egeg’ instead of edge); also they
sometimes make mistakes over the boundaries between words, as when eiderdown is
written ‘1 dodown’ or when another is written as ‘a nother’.

A comprehensive list of areas in which dyslexics were shown to be different
from controls will be found in Nicolson and Fawcett (1995). These authors cite 23
different tests in 21 of which dyslexics scored differently from controls. They
performed no differently only on two tasks of simple reaction time. The 21 other tasks
included tests of phonological skills - discrimination of phonologically confusable
stimuli (e.g. fuse and views), rhyme/sound categorisation tasks (e.g. ‘Does caf thyme
with map?’ and ‘Do map and man start with the same sound?’) and segmentation tasks
(e.g. ‘Say cowboy without the cow’, and ‘Say smack without the /m/”). There were also
tests of working memory (e.g. non-word repetition and memory span for words),

naming tasks (i.e. tests of speed and accuracy of naming simple outline pictures,
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colours, digits and letters), word recognition tasks (where words were flashed on a
screen - a task which the authors called ‘word flash’) and also balance tasks (e.g.
standing on one foot or both feet while blindfolded).

On the great majority of the tasks dyslexics, though obtaining lower scores than
the chronological age matched controls, were on a level with the reading age matched
controls. However, on certain tasks, viz. spelling, rhyme detection, segmentation, word
flash, picture naming speed, letter naming accuracy, bead threading, balance, one foot
blindfold and dual task balance, they scored lower even than the reading age matched
controls. This finding indicates that dyslexics’ difficulties cannot be caused entirely by
their reading problems and that ‘maturational lag’ cannot be a full explanation of these
difficulties.

In addition, Miles, T. R., (1993) (pp. 41-52 and 229) has presented a table which
record how many children and adults produced typically ‘dyslexic’ responses on a series
of items such as distinguishing left and right, saying the months of the year in forwards
and reverse order, etc.. He argues that in dyslexia there is a distinctive pattern of
difficulties: any one difficulty on its own may be of little significance, but if several
occur in conjunction then the total picture becomes meaningful in a new way.

Itis widely agreed (Scott, 1995) that dyslexics need extra time over written work
and that they have difficulty in organisation both at home and at school. In addition,
according to Scott, they may continue to face difficulties with tying shoelaces, with
ball-catching, skipping etc. and may also show poor concentration and lack of attention.
Finally, their feelings of frustration increase and there is a growing lack of self-esteem
which may lead to behavioural problems.

Moreover, they sometimes show lack of competence in oral language skills. For
example, in a study of dyslexic boys aged between 11 and 18 (Stirling and Miles, 1988)
it was found that, although the dyslexic participants performed on a level with controls
on vocabulary and definitional skills, they nevertheless produced some ungrammatical
sentences, €.g. ‘a pier is what people walk along and fishing off’ and sometimes

misconstrued words, e.g. (in response to the word pier) ‘appear in the door’.
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By the age of 16 it seems that many dyslexics have found ways of coping with
the majority of their difficulties but that some still persist, for instance slowness at
reading, slowness at locating a word in a dictionary or at finding the right place in a
mathematical table (Gilroy and Miles, 1996). In addition, planning and structuring of
written work may cause problems not because they have too little to say but because
of a limitation of the amount of material that they can hold in mind without writing it
down (Gilroy and Miles, 1996).

They also have difficulties in mathematics (e.g. learning the multiplication
tables) (Miles, T. R.,1993), and sometimes the language of mathematics may confuse
them. Miles, E. (1992) cites a number of expressions which have a special sense in
mathematics but which to a child unaware of this special sense might suggest something
quite different. Two of her examples are fake away - which might be having association
with a Chinese take-away - and dividend - which might be mistaken for something
which one wins on the pools.

In addition, dyslexics may have problems with some aspects of music -
particularly with rhythm and with musical notation (Ganschow et al., 1994). They may
also become confused over words which in music are used in an unfamiliar way such
as treble, note, and key (Hubicki and Miles, 1991).

It is sometimes said that dyslexics possess special creative talents. This has ben
argued for in particular by West (1997) who presents a series of case studies of creative
thinkers, including Faraday, Einstein, and the poet, William Butler Yeats. Similarly,
Gilroy and Miles, (1996) assert that ‘they may have special gifts in engineering,
computer programming, art or modelling. Many of them have very high reasoning
powers, and some of them show a sensitive appreciation of literature and drama’.
However, this is an area where it is perhaps wise to be somewhat cautious. The claim
of Gilroy and Miles, is based on personal impressions rather than on hard research
evidence, and although a research paper on the topic has recently been published
(Everatt et al. 1999) there is not the abundance of confirmatory evidence which might

be expected if this were a firmly established fact. Everatt ef al. used tasks such as
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asking the participants to give alternative uses for objects (e.g. a coke can) and to
produce drawn objects from a series of 5 shapes presented to them on a piece of A4
sized paper. They report that dyslexic adults showed greater creativity than the controls
but that dyslexic primary and secondary school children performed only at the same
level as their peers. More research is needed in this area before firm conclusions can be

drawn.

1.1.4 The influence of the environment

An important characteristic of Frith’s (1997) model is that at all levels the
influence of the environment plays a major part. For example brain development may
be affected by anoxia (lack of oxygen), particularly if it occurs just before or during
birth, and there may be effects resulting from medication or unusual nutrition.
Cognitive functioning may be affected by the kinds of tasks to which the child is
exposed - for example, whether these are verbal or nonverbal in character and what is
the writing system of the language into which the child is born. As far as behaviour is
concerned, there are all kinds of ways in which the environment plays a part - the
opportunities which the child has for learning, the kind of teaching he or she receives,
the encouragement given by parents and teachers, and so on.

Inview of the varied consequences of all these factors, coupled with the fact that
the initial severity of the condition may vary from one individual to another, it is
perhaps not surprising that an agreed definition of dyslexia should have proved so

elusive. It is this problem which will now be considered.

38



1.2 The problem of defining developmental dyslexia

Dyslexia is described as developmental because it relates to certain aspects of

children’s development. These have turned out to centre primarily on the learning to

process language, and on the acquisition of skills related to this (Stanovich, 1994; Catts,

1989). The contrasting expression is acquired dyslexia. This is usually understood to

mean poor reading as a result of brain injury (see, e.g. Coltheart ez al., 1986; Ellis, A.

W., 1994). Issues connected with acquired dyslexia will not be discussed in this thesis.

as:

The World Federation of Neurology (1968) defines developmental dyslexia

‘A disorder manifested by difficulty in learning to read despite conventional
instruction, adequate intelligence and socio-cultural opportunity. It is dependent
upon fundamental cognitive disabilities which are frequently of constitutional

origin.’

Critchley and Critchley (1978) qualified this definition by saying that

dyslexia is:

‘A leamning-disability which initially shows itself by difficulty in learning to
read, and later by erratic spelling and by lack of facility in manipulating written
as opposed to spoken words. The condition is cognitive in essence, and usually
genetically determined. It is not due to intellectual inadequacy or to lack of
socio-cultural opportunity, or to faults in the technique of teaching, or to
emotional factors, or to any known structural brain-defect. It probably represents
a specific maturational defect which tends to lessen as the child grows older, and
is capable of considerable improvement, especially when appropriate remedial

help is afforded at the earliest opportunity’.

The British Dyslexia Association (Augur, 1993) suggested a quite different

definition which was practically and educationally oriented. It described symptoms and
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difficulties of dyslexics without reference either to neurological findings or to specific
cognitive deficits. This definition was:
‘Dyslexia is a specific difficulty in learning, in one or more of reading, spelling
and written language which may be accompanied by difficulty in number work,
short-term memory, sequencing, auditory and/or visual perception, and motor
skills. It is particularly related to mastering and using written language -
alphabetic, numeric and musical notation. In addition, oral language is often

affected to some degree.’

Recently (1994), the Research Committee of the Orton Dyslexia Society (now

the International Dyslexia Society) produced the following definition.
‘Dyslexia is one of several distinct learning disabilities. It is a specific language-
based disorder of constitutional origin characterised by difficulties in single
word coding, usually reflecting insufficient phonological processing abilities.
These difficulties in single word decoding are often unexpected in relation to
age and other cognitive and academic abilities; they are not the result of
generalised developmental disability or sensory impairment. Dyslexia is
manifested by variable difficulty with different forms of language, often
including, in addition to problems reading, a conspicuous problem with
acquiring proficiency in writing and spelling.’

Orton Dyslexia Society, 1994

There has been particular controversy over so-called ‘discrepancy definitions’
of dyslexia. The key notion here is that dyslexics’ literacy difficulties are unexpected -
unexpected, that is, in relation to their other abilities, including in particular those
tapped by traditional intelligence tests. Closely related to this is the notion of
‘exclusionary definition’: a child is dyslexic, it has been suggested, if no other reason
for its literacy difficulties can be found, - such as poor schooling, lack of intelligence

or opportunity, or gross physical or sensory deficits. The objection commonly raised
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against all such definitions is that they do not tell us what dyslexia is, only what it is
not.

There is the further difficulty that if dyslexic children receive suitable training
the discrepancy tends to disappear.

A discrepancy definition is also problematic in the case of dyslexic children who
are taught reading and spelling in transparent languages. As has already been noted
(Wimmer, 1993; Porpodas, 1990; Maté&jcek, 1997) children may be adequate readers
and yet may be dyslexic in the sense of having other difficulties characteristic of
dyslexia.

A further complication is that children’s IQ scores have been shown to be related
to the socio-economic status of the parents (Siegel and Himel, 1998). This means that
children coming from unfavourable socio-economic backgrounds or from adverse
environments are less likely to be classed as discrepant and thus less likely to receive
help on the grounds that they are ‘dyslexic’. A possible consequence is the so-called
‘Matthew effect’ as a result of which those who are already poor at reading fall even
further behind as a result of lack of adequate provision (Stanovich, 1986).

In view of these complexities any simple formula is likely to be inadequate , not
only because of the large variations and differences between one dyslexic individual to
another but because different definitions may be necessary for different purposes; for
example a definition which specifies how dyslexics were picked out in a research
investigation may be different from one which specifies what entitles someone to
qualify a remediation or computer support. (For further discussion of this point, see
Miles, E., 1995).

As far as the present thesis is concerned no single comprehensive definition is
necessary. The only requirement is to specify the criteria by which the dyslexic
participants were picked out and to ensure that these criteria are compatible with the
meaning of the word ‘dyslexia’ as it is commonly understood. Issues connected with

the choice of such criteria will be discussed in chapter 7.
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CHAPTER 2

TEACHING READING AND SPELLING
IN THE ENGLISH LANGUAGE

2.1 Implications of research findings

2.1.1 The development of children’s phonological skills

In the previous chapter evidence was presented which suggests that dyslexic
children tend to experience a variety of difficulties with the processing of verbal
material. This finding has important implications for teaching them reading and
spelling.

First of all, in view of their phonological difficulties and the great importance
of phonological awareness in facilitating the development of literacy, it seems obvious
that phonological skills need to be developed in the preschool years so that children,
whether dyslexic or not, will be able to make connections between the sounds which
they hear and the appropriate spelling patterns.

These skills can be acquired by means of activities such as rhyme recognition,
rhyme generation and rime categorisation as well as by activities which require the
child to delete, add or transpose either syllables or phonemes in order to form new
words.

In the case of dyslexic children there is evidence that if such activities are
combined with the teaching of reading then both reading and spelling improve
(Hatcher, 1994; Goulandris, 1994; Bradley and Huxford, 1994).
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2.1.2 The concept of a phonic - multisensory teaching method

During the early school years children learn the shape of the letters in relation
to their sounds and thus develop grapheme-phoneme and phoneme-grapheme
translation strategies. Children who have well developed phonological skills learn to
read and spell in a way which is phonetically accurate. This means that those words
which follow the phoneme-grapheme translation rules are spelled correctly and that
those which do not are at least spelled with the correct representations of their sounds
and in the right order, although the choice of letters out of the many alternatives which
represent the same sound may be incorrect.

In view of dyslexics’ phonological difficulties, it is widely agreed that in English
speaking countries phonetically accurate spelling can be achieved when a basically
phonic  method is adopted - that is, the systematic teaching of letter-sound
correspondences. When this method is used, the children have to learn that words are
composed of separate sounds (phonemes). It is necessary for them to analyse spoken
language into these sounds and also to blend them together. Teaching the associations
between letters and sounds is considered to be essential both for reading and for
phonetically accurate spelling. The method has to be

‘structured, sequential, cumulative, and thorough ... . The skills are to be learned

through all the avenues of learning open to the student - visual, auditory and

tactile-kinesthetic - in interaction ... (our familiar multisensory approach).’

(Rawson, 1970, p118).

The method has to be structured in the sense that it has to present the written
language system, with its rules, regularities and spelling patterns, in an organized and
coherent way. This should include basic sound /symbol correspondences, through
consonant and vowel digraphs, to prefix and suffix rules. The sounds and letter
combinations are presented sequentially - that is, in an ordered sequence rather than in
a varied or unplanned way; for example, consonant blends should not be taught before

single consonants and the prefix dis should not be taught until the child is familiar with
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the short ‘i sound. The teaching needs to be cumulative in that the teacher does not
move on to more complex letter-sound correspondences until the less complex ones
have been mastered. Finally it needs to be thorough in that there is continual revision
and the opportunity for over-learning. It will be seen that the programmes referred to
in section 2.2 satisfy these criteria.

Mention should be made at this point of a recent modification to the traditional
teaching of letter-sound correspondences. Instead of treating each phoneme as an
individual unit it has been suggested that words can usefully be divided into onset and
rime (Miles, E., 1997b, p.157). In this paper, the author does not dispute the value of
teaching individual phonemes but suggests that alongside this teaching ‘the constructive
use of onset and rime divisions .... would involve, for instance, collecting words
containing the rime “-ack” and “-ake” and later on longer words containing common
patterns, e.g. “-arrow” and “-oping” ’. For further information on the development of
ideas on onset and rime the reader is referred to Treiman (1985) and Goswami (1988).

The methods which have been advocated for teaching dyslexics in English
speaking countries are almost all multisensory in that they involve all the different
senses: thus children are encouraged to look carefully, to listen carefully, and to pay
attention to their mouth movements in saying the word and to their hand movements in

writing it.

2.2 Methods used for teaching English spelling to dyslexics

The best-known programmes for teaching reading and spelling to dyslexics in
the English language are the following: Gillingham and Stillman (1969), Alpha to
Omega (Hornsby and Shear, 1993), A Language Training Course for Teachers and
Learners (Augur and Briggs, 1992), The Bangor Dyslexia Teaching System (Miles, E.,
3" ed., 1997a).
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In addition, there are several techniques and learning aids which have been
found to be useful in teaching dyslexics. The best known of these are the Simultaneous
Oral Spelling (SOS) teaching technique, the Fernald Tracing technique, and the Edith
Norrie Letter Case.

It is worth while reviewing these programmes, techniques and learning aids in
some detail, since they form the basis for remediation in English speaking countries,
and although, as it will be seen in chapter 3, there are important differences between
Greek and English an understanding of the ways in which English speaking dyslexic
children are taught is a necessary part of the background to the present thesis.

2.2.1 The Gillingham and Stillman teaching programme

This is a highly structured phonic programme which sets out in detail the precise
methods which are to be used. The teacher begins with individual letters which, as they
are learned, are used to build words. Each new letter is learned by means of ‘linkages’
between visual input (V), auditory input (A), and kinesthetic input (K). (Kinesthesis
means literally perception of movement; the child is taught to be aware both of the
movements of his hand in writing the word and of the movements of his mouth in
saying it.) These linkages are planned so as to link the letter, its spoken name and its
sound together in paired association; this combination is called a ‘phonograph’. The
linkages are described in the manual as follows:

Linkage I: A letter is presented in a card. The teacher gives the name of the
letter. The pupil looks at it and then repeats it orally (VA linkage and AK linkage).
Once the name is known, the procedure is repeated for the sound of the letter to be
learned. As a result of these activities a linkage is made between visual-auditory and
auditory-kinesthetic modalities.

Linkage 2: The letter is written by the teacher. Its orientation, the starting point

of its writing and the direction of movement are discussed; then the pupil traces over
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the letter, copies it, writes it from memory and then does so with eyes averted (VK and
KV linkages).

Linkage 3: The letter is shown and the pupil names it. The teacher moves the
pupil’s hand passively to form the letter (VA and KA linkages).

Linkage 4: The teacher dictates the letter name and the pupil writes it (AK and
AV linkages).

Linkage 5: The letter is presented and the pupil gives its sound (VA linkage).
This is the important linkage for reading.

Linkage 6: The teacher gives the name of the letter and the child gives its sound
Since the child hears the teacher’s voice and also his own voice, this is a AA linkage.

Linkage 7: The teacher provides the sound and the child gives the name of the
letter (AA linkage).

Linkage &: The teacher provides the sound of the letter; the child writes it
(sometimes with eyes averted) and gives its name (AK and AV linkages) This is an
important linkage for spelling.

The manual supplies a wealth of valuable teaching points, and although critics
have accused the procedures of being too rigid and inflexible, it is argued in their
defence that a dyslexic child who has been struggling may well find it a relief that the

lesson is conducted in a consistent and orderly way.

2.2.2 Alpha to Omega

Alpha to Omega is a phonic, linguistic approach to the teaching of reading
writing and spelling. Itis a highly structured programme in which multisensory learning
techniques are used and which, as the authors claim, closely follow the normal pattern
of language acquisition.

It begins with the teaching of associations between single letters and sounds and

it gradually presents all the possible combinations of letters required to translate the 44
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phonemes of spoken language into graphemes, using the 26 letters from which all
English words are constructed.

Letter-sound correspondences are taught by means of cards with letters printed
on them. On the reverse side of the card a picture is drawn for each individual letter or
digraph. The picture represents a ‘keyword’ - that is, a word the initial sound of which
is the sound of the letter or digraph which is written on the other side of the card. For
example, the picture of a snake is drawn on the reverse side of the card on which the
letter s is written. The pictures are used to remind the children of the sounds of the
letters or digraphs. The method used is multisensory in that the children are required to
say the letter’s name, to repeat the keyword and its sounds after their teacher, to write
the letter as they say it, and to write it with their eyes closed so as to get the feel of it.

After the sounds of the single letters have been introduced, consonant blends and
digraphs follow, and then, gradually, the whole range of spelling patterns and rules is
covered (e.g. the rule relating to the letter w: in most circumstances this letter changes
the sound of most of the vowels that follow it - as in was and worm).

Monosyllabic words are introduced at the start, and thereafter polysyllabic words
and prefixes and suffixes. As soon as the children are able to synthesise sounds into
words and analyse words into their component sounds, these words are used in
sentences. The sentences are taught in a particular order depending on their complexity.
The following is a summary of the teaching procedure (taken from the manual itself).

Stage 1: This stage deals with words of one syllable, except where prefixes and
suffixes can be added without changing the spelling of the root word. The vowels are
mostly short vowels, or words of one and two phonemes ending in a vowel. Where a
syllable ends in a vowel, it is described as an ‘open’ syllable; in such cases the vowel
sound is always long as in a, be, he, me, she, the, we, no, so, go, to, do, I, by, my. A
‘closed’ syllable is one ending in a consonant (e.g. man, hat). Also used is the e vowel
which turns a short vowel sound to a long vowel sound (e.g. cake, these, ripe, hope,
tune).

Stage 2: This stage also deals with one-syllable words with the addition of
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prefixes and suffixes and also with other ways of writing long vowel sounds.

Stage 3: This stage deals with polysyllabic words, with the characteristics of final
syllables, and again with open and closed syllables which are now covered more
thoroughly.

The prefixes and the suffixes which need to be initially mastered are the
following:

Prefixes: a-, be-, de-, en-, mis-, in-, re-, to-, un-, ad-, dis-, pre-

Suffixes: -ed, -er, -est, -ing, -ous, -able, -ly, -s, -ment, -y, -age, -ful

More advanced prefixes and suffixes are introduced later, or form part of some
rule being taught. Games and exercises can be devised to help the pupils to become
familiar with what the concepts of ‘prefix’ and ‘suffix’ involve.

In accordance with the authors’ policy of following the normal pattern of
language acquisition content words appear first - nouns, verbs and adjectives - while
function words (e.g. prepositions etc.) appear later.

This programme has been widely used both in Britain and in other countries

where English is the first language.

2.2.3 A Language Training Course for Teachers and Learners

A Language Training Course for Teachers and Learners (Augur and Briggs,
1992) provides another structured phonic-multisensory approach. It is based on the
Hickey Multisensory Language Course which in its turn was a British adaptation of the
Gillingham and Stillman programme.

The sound-symbol patterns are taught in a systematic way. The spelling pack of
this programme consists of 50 cards whose purpose is to present the written sounds so
that the learner can listen to them, repeat them, spell them and name the letters. The
programme also uses a multisensory technique: the children listen to the sounds, speak

them aloud, linking the sounds to the names of the letters, use movement to write
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correctly the spelling alternatives, naming each before writing, see the spellings they have
written and learn the different positions in which they occur in words. For further details
about the teaching procedures as well as the organisation of the programme the reader is

referred in Augur and Briggs (1992).

2.2.4 The Bangor Dyslexia Teaching System

The Bangor Dyslexia Teaching System is a flexible teaching programme which is
also based on a phonic approach in the sense that the children’s attention is concentrated
on the alphabetic code. The sounds of the language are taught in a systematic way within
a structure, and the teacher has to proceed in a carefully ordered sequence of small steps,
with plenty of cumulative and thorough revision and over-learning. The emphasis of this
programme is on ‘patterns’ rather than on ‘rules’ (where ‘rule’ is understood to mean the
learning by heart of some formula prescribed by the teacher). The programme is divided
into two parts.

The first part is organised into six sections, described in the programme as
follows:

Section I: This section is concerned with the sounds of the single letters and the
structure of single-syllable words; as a result it necessarily involves words containing
short vowels and the spelling practices associated with them.

At the start the sounds of all the consonants are taught, including y, qu, and the
children are familiar with the consonants and the short vowels, three letter words which
contain two consonants and a short vowel in the middle (e.g. cat, bat) are introduced and
the children are required to read, copy and spell them to dictation. Whole sentences
containing words with short vowels only (plus @ and t4e) can be given for children to
read or can be dictated to them for spelling (e.g. The cat bit the dog. and Tom and Meg
had a pet rat.)
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The programme continues with the introduction of consonant digraphs (¢4, sh, ch),
plus wh for the word when and combination qu. Consonant blends of two and three
consonants (e.g. st, sp/) and also digraph and blend (e.g. #r) follow and need to be
practised over a long period, on the ground that dyslexics are inclined to omit a consonant
in a consonant cluster.

After the above, one-syllable words which double their last letter are introduced
(e.g. full, miss) and also polysyllabic words in which a letter is doubled (e.g. hopping,
little).

These are followed by plurals (e.g. clocks, boxes, horses); ‘w’ words, that is,
words beginning with w, where the vowel which follows (an a or o) has a different
pronunciation from the usual short vowel sound (e.g. was, want, what); ‘I’ words, that
is, words with a single vowel in them but with an / immediately after it which again leads
to an unusual pronunciation of the vowels (e.g. as in: all, wall, old, cold, talk, walk); long
single vowels (e.g. find, child, most, post); broader a, o and u sounds (e.g. pass, glass,
bath, task, father), and finally ar, or and er - including the -ve endings- (e.g. car,

farm, form, pork, herd, serve).

Section 2: This section shifts to the commonest long vowel patterns, including the
final e pattern, vowel digraphs, and combinations of a vowel and w or y serving a similar
function.

Section 3: The third section supplies a basic checklist of irregular words which
will be taught gradually, with suggestions on how to group them.

Section 4: This section continues from Section Two with more patterns (e.g. -ight,
-ir, -ur) and some less regular ones involving silent consonants (e.g. -ought, -aught,
and -ough).

Section 5: The fifth section deals with silent consonant patterns and with the less
common sound correspondences of some two-consonant combinations (e.g. wh, ch=/k/,
ch=/[/, shetc.).

Section 6: This section is concerned with word endings, including common

grammatical endings (e.g. -ing, -ed), and the changes to root words that sometimes have
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to be made when these are added.

The second part of the programme is called The Secondary School Approach and
is intended for children aged 11 and over. This part includes both the patterns taught in
Part I though rather in polysyllabic than in single words, and also the more difficult or
confusing spelling patterns. A syllabus which is suggested by the author for teaching
older dyslexics might comprise: consolidation of basic work in Part 1 of the syllabus with
polysyllabic vocabulary as provided in the programme; alternative single-letter and two-
letter spellings of consonant sounds (s, ce, etc.); plurals; clear enunciation of words in
speech and recognition of their grammatical function before anything is written down;
doubling (e.g. hopping, hoping); function of an e - when to keep an e and when to drop
it when adding suffixes; syllabification and stress; open and closed syllables; word-
building and roots, prefixes, suffixes and also more complex spelling patterns, for
instance, similar sounding endings - (e.g. -ind, -ined and -st, -ssed), suffixes which are
casily confused (e.g.-ery, -ary, -ory ; -ent, -ant ; -able, -ible) and negative prefixes (in-,
il-, im-, ir-, un-).

It should be noted that there is no set order for teaching this programme and that
the vocabulary which is introduced can vary according to the needs of individual pupils.
Consequently, much of the section is intended as a resource for teachers to draw on.

To summarise what has been written so far, the English teaching programmes for
dyslexics put the emphasis on the learning of letter-sound associations (grapheme-to-
phoneme correspondence rules) in the first place. They train children to recognise
individual letters accurately, and then train them to read syllables and whole words.
Thereafter the spelling rules and the regularities and irregularities of the writing system

are taught systematically and in small steps.
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2.2.5 The Simultaneous Oral Spelling (SOS) technique

A teaching technique which is sometimes used in multisensory programmes is that
of Simultaneous Oral Spelling (SOS). This technique was invented by Gillingham and
Stillman and is presented in an improved version by Bradley who also provided research
evidence about the effectiveness of this method in teaching English spelling (Bradley,
1981, see also Bryant and Bradley, 1988).

According to this technique, the teacher says the word and the child repeats the
sound, then the child names the letters, writes the word naming each letter as he writes,

and then repeats the word.

2.2.6 The Edith Norrie Letter Case

The Edith Norrie Case (obtainable from the Helen Arkell Centre?) is a box which
contains cards on which are printed separate letters of the alphabet, digraphs and
punctuation marks. It also contains a small mirror in which children can watch their own
mouth movements.

The letters are categorised in relation to articulation rather than alphabetically;
there is colour-coding for voiced and non-voiced sounds and for vowels; for example the
letters which represent vowel sounds are coloured red. Children learn that there must be
at least one vowel (red letter) in every word or syllable. Consonants are divided into three
groups, dental, labial and palatal, each occupying a separate section of the box.

Children are shown how to produce each sound and can see by watching their
mouths into which group a sound falls. The mirror helps them to learn whether a sound
is produced by the lips, the tip of the tongue or the back of the throat. Thus there need be

no confusion between b and d since the former is labial and the latter is dental. The

* Helen Arkell Dyslexia Centre, Frensham, Surrey, GU10 3BN.
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overall aim is to make the children consciously aware of their own speech processes.
In a typical training programme, for instance that described by Thomson and
Watkins (1990), the children start with phonetically regular words and short sentences.
They spell out the sentences by taking letters from the box; the teacher helps them and
corrects their errors by encouraging them to say the mistaken words again while looking
at their lips in the mirror in order to find out whether the particular sounds are dentals,
labials etc.. It is also possible to ask them questions about the type and the number of the
sounds and syllables - for example: ‘How many red letters (vowels) or green letters
(voiced consonants), or black letters (unvoiced consonants) do you hear in that word?’
or ‘How many syllables are there in that word?’
Further details about the Edith Norrie Letter Case will be found in Naidoo (1981)
and in Thomson and Watkins (1990). Itis not a ‘programme’ in the strict sense but rather

a tool which can be used for a number of different purposes.

2.2.7 The Fernald tracing technique

Another technique which is used in English speaking countries is the Fernald
tracing technique. This technique emphasizes the importance in spelling of calling
attention to writing movements. Children, as they write the word, trace the letters so as
to develop a kind of ‘motor’ or ‘kinaesthetic’ memory for them.

The description which follows is taken from Thomson and Watkins (1990).

Stage 1: The word is written with a wax crayon. The child traces over the word
saying each part of the word aloud. He repeats this many times until he is able to write
the word without looking at it. The same procedure is followed until the child has been
taught many words and has made his own book - a word file - which will contain all the
taught words.

Stage 2: This is the same as Stage 1 but tracing is no longer necessary. The

children stop tracing when it appears that they are able to learn without it - it should be
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dropped gradually. They learn new words by looking at them, saying them over to
themselves as they look, and writing them without looking at the copy, again saying each
part of the word as they write it.

Stage 3: At this stage the children learn directly from the printed words without
having them written for them. They merely look at them and say them to themselves
before writing them.

Although the Fernald tracing technique involves a multisensory approach because
of the use of the visual, auditory, tactile and kinesthetic modalities in teaching spelling,
it differs from the programmes described earlier in this chapter in that it is in effect a
‘whole-word’ teaching method. That is to say, it helps the children to remember the
spelling of whole words without requiring them to produce a phonological analysis of the

word.

2.3 The Lyn Wendon pictorial method

Another way of introducing the letters is that devised by Lyn Wendon (undated;
see also Naidoo, 1991). She developed a technique of creating a picture from the shape
of the letter, and this is used in her programme as an aid for introducing the phonemes
which go to make up English words. For example, she draws the picture of a duck on the
shape of the letter d because the initial sound of the word duck is a /d/. Similarly, she has
created a picture for the regular sound of every English letter. The picture may represent
a person (e.g. king for letter k) or an animal (e.g. snake for letter s), the name of which
begin with that particular phoneme of the depicted letter. This helps children to link the
shape of a particular letter with its sound. For example, dyslexic children who usually
confuse the sound of the letter d with the sound of the letter 5 can be helped to remember
its sound by recalling the picture of the duck when they see it in words such as dad, bad,
bed, red, read, bread, etc. This helps them to read these words correctly. In addition,
when they hear the sound /d/ in a dictated word they remember that /d/ is the initial sound

of the word duck and thus they recall the letter d as being a part of the presented picture
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of a duck.

Superficially, the Lyn Wendon method, since it involves the use of pictures, may
seem to bear some resemblance to the “pictographic’ method used in the present study.
However, as will be seen in chapter 11, the two methods are different in a number of

important ways.

2.4 Evidence regarding the efficiency of phonic-multisensory

methods

Although practising teachers of dyslexics in English-speaking countries have been
convinced over many decades that phonic multisensory techniques are effective, there is
a relative dearth of research studies which present hard evidence. However, a few such
studies exist and they will be reviewed briefly.

Hornsby and Miles, (1980) presented results for 107 children with reading and
spelling problems who were taught by methods which the authors describe as ‘dyslexia-
centered’ since they were devised specifically with the needs of dyslexic children in
mind. Research was carried out at three different centres. At Centre A (which was a clinic
attached to a hospital) the book which formed the basis of the teaching programme was
Hornsby and Shear (1977); at Centre B (which was a unit attached to a university
department) a syllabus was used which involved extensions and adaptations of Miles, T.
R. (1970) and Miles and Miles (1975), while at Centre C (which was a centre organised
on a private basis) the teaching was based primarily on Hickey (1977). Also in use were
the Gill Cotterell (1969) Check List of Basic Sounds and the Edith Norrie Leiter Case.
Comparisons were made in the case of each child between the rate of gain before
teaching and the rate of gain during teaching. Whatever the child’s age the during
teaching rate of gain came out in almost all cases as much higher than the before teaching
rate of gain.

There is also evidence on the effectiveness of the Simultaneous Oral Spelling

(SOS) method and on the necessity of teaching by all its three different components
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which are: 1) the activity of seeing and repeating the word 2) the activity of spelling out
the letters and 3) the writing activity. It was found that the effectiveness of the SOS
method when it is applied by using all its three components is significantly better than
teaching by omitting either the activity of spelling out the letters as they are written, or
the activity of writing the word (Bradley, 1981; see also Bryant and Bradley, 1988).

In addition, evidence for the effectiveness of the multisensory method comes from
a single-case study reported by Goulandris, (1994) in which the multisensory approach
was compared with a ‘visual’ approach. The study lasted over a 14-week period, phase
1 comprising 3 weeks’ multisensory training followed by 3 weeks’ ‘visual’ training, and
phase 2, after a 2 week gap, comprising 3 weeks’ ‘visual’ training followed by 3 weeks’
multisensory training. When the visual approach was used words were taught simply as
single entities to be memorised, without the pupil being shown anything about how they
might be segmented into their components. In the multisensory approach he was required
to divide the words into phonological units, such as syllables, onset and rime, or
phonemes, and to carry out single tracing of the separate letters. Although the authors are
cautious in generalising from this study they are in no doubt that, in EB’s case at least,
the multisensory procedure ‘was particularly effective’. (Goulandris, 1994, p.621).

These systematic studies suggest that the methods commonly used by practising

teachers are along the right lines.
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CHAPTER 3

DYSLEXIA AND THE GREEK LANGUAGE

The programmes discussed in the last chapter were devised for children who were
English-speaking. It by no means follows, however, that such programmes can simply
be taken over and applied to the Greek language. It has already been noted that dyslexia
takes different forms in different countries according to the kind of writing system used
and according to the transparency or otherwise of the language. This chapter will be
concerned with the Greek writing system and with the ways in which reading and

spelling are taught to Greek children.

3.1 The orthography of the Greek language

The Greek alphabet has twenty-five letters. During the first two months of the first
grade of Primary School, Greek children are taught the twenty-five letters in association

with their regular sounds. These letters with their regular sounds are as follows.

o /a/ B v/ vy v/ o /o/ g e/ C /z/
n A 0 /6/ 1A/ x /k/ AN p/m/
v /n/ & /ks/ o /of n /p/ p /t/ c /s/
c /s/ T /t/ v i/ o /f/ ¥ Ix/ v /ps/
o /o/

In addition, some of the Greek letters are combined to form digraphs or

* No attempt will be made in this thesis to set out the sound system of the
Greek language. This is complicated and since it is easily ‘picked up’ by Greek
children, it is irrelevant to the teaching of spelling.
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combinations. ‘Digraphs’ are graphemes which consist of two vowel-letters which when
combined correspond to only one vowel-sound; the word ‘combination’ refers to a sound
make up of a vowel and a consonant but written as either aw /af/ /av/ or ev /ef/ /ev/. The
digraphs and the combinations of the Greek language are the following:

Digraphs: arlel, eli/, ot/i/, ov N/

Combinations: av /afl /av/, ev /efl lev/

In general there is a regular grapheme-to-phoneme correspondence. However, as
can be seen from the above list there are some sounds which can be represented by more
than one letter or digraph.

The sounds which are represented by more than one grapheme (letter or digraph)

are the following:

. /1/ 1s represented by five graphemes: 1, #, v, &1 ot

. /o/ is represented by two graphemes: o, w.

. /e/ is represented by two graphemes: ¢, au.

. consonant sounds are represented by either one or two consonants (e.g. u

or uu). Double consonants are normally pronounced as if they were single;
an exception is yy which is pronounced /g/ instead of /y/ which is the
normal sound of the letter .

The alternative letters which represent the same sounds will be referred to in what
follows as ‘ambiguous’ letters. Similarly, the Greek words whose phonemes can be
represented by more than one letter will be called ‘ambiguous’ words.

‘Ambiguous’ was chosen in place of the word ‘irregular’ since the relationship
between a letter or a digraph of the Greek alphabet and its sound is, indeed, regular,
whereas ‘ambiguous’ is intended to imply uncertainty as to the choice of letter. These
ambiguous letters cause problems to Greek children because it is difficult to decide which
of them should be chosen in a particular word. That is why they need to be taught by a
special method.

The inconsistencies occur because through the centuries the pronunciation of some

phonemes has changed while the letters which represent them remained the same. Thus
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modern Greek spelling has lost some of its phonetic character, and is represented by a
system of ‘historic orthography’ that reflects the etymology of words rather than their
phonetic components. Since each letter is consistent in its pronunciation - for example
the letter # /i/ is always pronounced in the same way - it follows that modern Greek is
easier to read than to spell. For Greek dyslexic pupils in particular the problem is not that

of reading but of spelling.

3.2 Phonological and visual factors in children’s reading

and spelling of Greek.

Although there are few studies which deal with the cognitive analysis of reading
and spelling aspects of the Greek language, there are some studies by Porpodas (1989,
1990) which have shown the role of phonological and visual factors in children’s reading
and spelling of Greek.

The first of these studies explored the role of phonology in early reading. Good
and poor readers were required to read four different stories. There were four
experimental conditions. In the first condition the text was typed in a mixture of upper
and lower case letters, with the result that it was distorted but phonetically correct. In the
second condition all the words of the text were written in lower case and phonetically
correct but misspelled because of the use of alternative representations of the sounds
contained in the words. In the third condition the words were again written in lower case
but were phonetically incorrect and also misspelled because of the replacement of some
of the letters with others which were visually similar to the correct ones. In addition there
was another condition, the ‘normal’ one, in which the correct versions of the texts were
typed. Each child was required to read aloud the four texts, the time taken being
measured in seconds.

It was found that both the good and the poor readers had more difficulty with the
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distorted texts than the normal text. It was also found that beginner readers, irrespective
of their achievement, needed less time to read the distorted texts which were phonetically
correct (although they were written either in a mixture of upper and lower case letters or
with the wrong representations of the correct sounds), than to read the phonetically
incorrect text which was written in letters visually similar to the correct ones. These
findings may indicate that Greek children depend more on phonological cues in their
early stages of learning to read than on orthographic cues.

However, this reliance seems to change over time so that good readers of the 4™
Primary grade are likely to recognize words not only on the basis of phonological but also
of visual information. This claim is based on a study of Porpodas (1990) in which Greek
children of Primary-4th grade were required to read and spell a list of words and a list of
non-words so as to make possible a qualitative analysis of their errors. Specifically the
children were subdivided into three groups of 12 (1* group: good readers-good spellers,
2" group: good readers-poor spellers, 3™ group: poor readers-poor spellers). The word
list contained 24 orthographically regular and 24 orthographically ambiguous words. The
non-word list contained 48 pronounceable non-words which were derived from the
regular and ambiguous words by changing the initial consonant.

It was found that the great majority of the spelling errors which were made in the
ambiguous words were phonetically accurate. Specifically, the percentage of the
phonetically accurate misspellings for the group of the good readers good spellers was
100%; for the good readers poor spellers it was 98%, and for the poor readers poor
spellers it was 84%. This may indicate that all the 4™ grade good readers, and also the
majority of the poor spellers, have reached a good enough level of phonological
awareness to enable them to spell words phonetically accurately.

It was also found that the good readers (either the good readers good spellers or
the good readers poor spellers) were able to read both the regular and the ambiguous

words equally well. This result is in line with those reported by Backman and colleagues
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(cited in Porpodas, 1989)* according to which good readers of English recognize words
on a visual basis by 4™ grade. In contrast, the Greek poor readers were found to read the
regular words better than the ambiguous ones.

It could be suggested, therefore, that by the 4™ grade of Primary School the Greek
good readers may have overcome their dependence on phonological information and may
have reached a stage of equal efficiency in the use of visual and phonological strategies
in reading.

As for the poor readers it could be suggested that they overcome the most serious
of their phonological difficulties by the time they get to the 4" grade - since they can
spell in a way which is phonetically accurate - but that they still rely mainly on a
knowledge of letter-sound correspondence. It is incorrect, however, to assume that no
Greek children aged 9 or over have phonological problems. Porpodas’ (1990) figure of
84% implies that 16% still make phonological errors. More research is needed to check
what percentage of Greek children at different ages continue to make such errors.

Thus it seems that Greek poor spellers of the 4™ Primary grade may need a special
teaching method for spelling because their cognitive deficits in verbal memory prevent
them from using the ordinary teaching methods which are followed by their teachers. It
is possible that a phonic approach alone which helps children to acquire grapheme-
phoneme translation skills may not be important or necessary in the development of
spelling skills after the 4™ Primary grade. What they need instead is a way of helping

them to memorise ambiguous spelling patterns.

3.3 Greek methods for teaching reading and spelling to

dyslexics

The method which is widely followed in teaching early reading and spelling in the
first grade of the Greek Primary School, and which is officially introduced by the Greek

4 It has not been possible to consult the original article.
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National Curriculum, is actually a phonic one. It is based in the first place on the teaching
of the individual letters and their sounds, and afterwards on the introduction of all the
possible syllabic patterns.

The Greek letters are taught one by one. Immediately after the teaching of each
letter, the syllables of the type consonant-vowel (CV) (e.g. 6a /va/, 61 /vi/) are
introduced. Afterwards words of any length, sentences and small pieces of text which
contain the taught syllables are given to the children either for reading or for spelling.
When they are able to recognise all the letters in relation to their sounds and to read and
spell words of the CV type all the consonant strings (e.g. CCV like 6pa /vra/, and CCCV
like otpo /stro/) and all the rest of the syllabic patterns as well, are taught to them by the
use of specially constructed texts. In addition, a whole-word approach is used, although
not very often, in teaching some very common words which contain vowel digraphs (e.g.
kot /ke/ = and, eivau /ine/ = is).

For the purpose of teaching early reading and spelling, especially to the dyslexic
children, because of the lack of studies of the effectiveness of different approaches, the
methods are based on the teachers’ initiative and inventive attitude. They have adopted
the phonic teaching methods and the multisensory techniques which are used successfully
in English-speaking countries, although with certain modifications which have been
suggested by the present author. Examples of such modifications will be found in
Mavrommati (1995).

The details are as follows. When the sounds of the separate letters have been
learned, the children are taught to synthesize two letters, viz. a consonant and a vowel
(CV), into one syllable (e.g. 6 + a = 6o /v/ + /a/ = /va/ ). All spelling patterns of this
kind are systematically presented and taught one by one.

Next, the words comprising two syllables of this kind , that is words of the type
CV-CV’ (e.g. u#i - o = ufjo /mi/ - /lo/ = /milo/ : apple) are taught. The children are

given cards with the words written on them and are required to read them aloud many

5 In the pages which follow dashes are used in words of more than one syllable
to mark the division between the syllables.
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times. This enables them to become familiar with the spelling pattern and to acquire
automaticity in reading them. Texts and sentences are not given to the children until the
words of this particular type can be read fluently.

When children have achieved accuracy and speed in reading and spelling the CV-
CV words, they are taught three-syllable words of the CV-CV-CV pattern and then four-
syllable words of the type CV-CV-CV-CV (e.g. ka-pd-61 = kopd6r /[kal-/ra/-vi/ =
/karavi/: ship, and ma-pé-6v-po = mapéBvpo /pa/-/ral-/6i/-/ro/ = /parabiro/: window).

After words of the above type have been taught, a new spelling pattern is
introduced, comprising two consonant sounds and one vowel sound (CCV such as 6pa
/vra/). In the same way as was done for the CV syllabic pattern, all the spelling patterns
of the CCV kind are systematically presented and taught. The two-syllable words which
contain the new spelling pattern and the already learned CV pattern are then taught.
These are divided into two groups which are introduced separately. The first group
consists of words of the type CCV-CV (6po-y1i = 6poys; /vro.-/xi/ = /vroxi/ : rain)
which contain the new pattern in the first syllable of the word; the second group consists
of words of the type CV-CCV (wd-ota = mdora /pa/-/sta/ = /pasta/: sweet) which contain
the new pattern in the last syllable of the word.

Afterwards, the three-syllable words which contain the new spelling pattern
(CCV) are taught. These words are divided into three groups according to the position
of the syllabic pattern and they are presented to the children separately. The first group
consists of words which contain the new pattern in their first syllable; the second group
consists of words which contain the new pattern in their second (middle) syllable, and the
third group consists of words which contain the pattern in their third (last) syllable. All
the other syllables of the words are of the type CV which was learned before the
presentation of the CCV words; and four-syllable words containing the CCV syllabic
pattern are taught in the same way. The same procedure is followed until gradually all
types of syllabic patterns and the words containing them have been systematically taught
(Mavrommati, 1995).

According to their teachers’ reports the dyslexic children of the first and the
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second Primary grade who are taught by the above method become able to apply
grapheme-phoneme conversion rules correctly and achieve an adequate level of reading
both regular and ambiguous words, i.e. words which can be represented by many
alternatives. They also develop their spelling skills and become able to spell words in a
phonetically correct way.

The above teaching programme, however, cannot cope with the teaching of
spelling of ambiguous words. This is because there are many alternatives for representing
the vowel sounds, and some words in which a single consonant sound is represented by
two identical consonants. As a result, learning by a phonic approach is by no means easy.

The present practice is that ambiguous words are taught by multisensory methods.
Various activities are used for this purpose; for instance the children are required to write
the words using different colours of pen, to draw the appropriate letters on the blackboard
or on the floor with pieces of chalk, to trace the letters with their finger, to ‘write’ them
on a surface covered with rice or sand, or to say them aloud one by one.

In addition to the multisensory method there are two additional methods. These
are the pictographic and the linguistic methods. They were both introduced by the present
author (Mavrommati, 1995). The pictographic method is based on teaching spelling by
representing the ambiguous letters in a word by means of pictograms (pictures) (see
chapter 4 for details); each pictogram is made to fit to the shape of the letter and the
meaning of the word. In the case of the linguistic method (so named because of its basis
in modern linguistics) the words are analysed not into syllables or phonemes but into their
component morphemes. In the first place there is the root morpheme, for example the
morpheme uaf- which provides the root for a number of other words - uabnuo
(lesson), uaBnuatikd (mathematics), etc.. Secondary there are derivational morphemes.
The derivational morphemes form the derivatives of the original words and are always
in the part of the word between the root morpheme and the grammatical
ending/morpheme of the word. They are shared by different root morphemes: for
example the derivational morpheme -#u- occur not only in ué@-nu-a and pab-nu-or-

k-6 but in many other word families too, e.g. epwr-yu-a (question), @Uo-nu-a
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(blowing), z1jd-nu-a (jump), etc.. They are called ‘derivational morphemes’ because they
form the derivatives of the root morphemes; thus paf-nu-eriké and udf-nu-a derive
from the root morpheme -ud6- . Since the orthography not only of the root morphemes
but also of the derivational morphemes is consistent, learning how to analyse the words
into their morphemes helps the child to learn the associations between the meaning of the
morphemes and their spelling. If the children are aware of these relationships they will
be helped in the spelling of unknown words by analogy with familiar ones. They are not
required to remember the linguistic terms ‘morpheme’, ‘root-morpheme’, ‘derivational
morpheme’ and ‘grammatical morpheme’; their meaning is explained by providing many
examples and the children are expected only to be able to recognise their presence in
words. They are first taught how to identify and separate the root-morpheme of the word
from the remaining part. When they acquire fluency at this task, they learn how to analyse
the remaining part into its component morphemes, namely the derivational morpheme
and the grammatical morpheme.

Use of the pictographic and linguistic methods in conjunction has the following
aims:

I) that of helping children to memorise the spelling of the root and derivational
morphemes of the words by depicting their ambiguous letters (pictographic method)

11) that of teaching the spelling rules for the grammatical morphemes (grammatical
endings) of the words (linguistic method)

I11) that of teaching meaning-spelling associations. This can help children to think
of and produce derivatives and compounds of the words which were taught by the use
of pictograms. It can also help them to understand the semantic relationship between the
words of a word family (linguistic method).

IV) that of teaching how to analyse the words into their component morphemes.
This can help children to understand the etymological origin of the words and thus to
spell correctly the root and the derivational morphemes which have been learned by the
use of pictograms (linguistic method).

The personal observations of the present author and those of her colleagues who
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have specialised in the teaching of dyslexic children suggested that this combination of
the pictographic and the linguistic method is very effective.

However, it seemed possible that their apparent effectiveness in conjunction was
in fact dependent largely on the effectiveness of the pictographic method. The linguistic
method might, indeed, enable the children to learn that members of the same word family
were all spelled in the same way; what it could not do was help the children remember
which letters had to be used from the possible alternatives. What was necessary,
therefore, was to check on the effectiveness of the pictographic method on its own in
isolation from the linguistic method. As will be seen in the next chapter, this was the

basic idea which gave rise to the present study.
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CHAPTER 4

THE THEORETICAL BACKGROUND OF
THE PICTOGRAPHIC METHOD

As has been pointed out, because of the special nature of the Greek writing system
Greek children need not only to acquire phonological skills but also to be able to
memorise the visual characteristics of the spelling patterns. Only when they have
achieved the latter they will be able to spell ambiguous words. However, dyslexics have
difficulty in memorising spelling patterns because of their verbal memory deficits.

Now there is striking research evidence which suggests that verbal recall is
significantly higher when the items are presented as pictures rather than as printed words
(Paivio, 1991). Paivio’s studies have provided confirmation that the use of pictures
functions as an alternative or supplementary way of remembering which enhances the
probability of correct recall of words and thus can be very effective when the number of
words to be recalled is large. This conclusion has been supported by his experiments in
which the functions of non-verbal and verbal memory representations in the free recall
of pictures and printed words (nouns) were investigated under several different
conditions. Paivio’s special interest was in the study of mental imagery. Additionally,
however, some of his findings are relevant to the present thesis since many of his
experiments involved the memorisation of pictorial material in comparison with verbal
material. Although his research was carried out in English there is no reason to think that
generalisation to other languages is inappropriate.

The following experiment (one of a series in which he was systematically studying
memory mechanisms) illustrates the kind of way in which his conclusions were reached.

The participants in this study were 142 undergraduates who were attending a university
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summer school. The stimuli were 72 written words representing concrete objects, 72
abstract words, also in written form, and 72 pictures. Words and pictures were presented
for one sixteenth of a second, the remainder of a 5-second interval before the next
presentation being available for them to write the word or the label for the picture in a
booklet. These booklets were then removed and fresh booklets were issued in which they
were asked to record in writing as many of the words or picture-labels as they could.
Three different types of recall procedure were used: in the first place there was the
traditional ‘free recall’ condition in which the participants were free to write down the
words in any order; secondly there was the ‘intentional’ condition in which other
participants were warned that they would be asked to recall items at a later date, and
thirdly there was the ‘incidental” condition in which a third group of participants were
given no additional instructions. There was thus a 3 x 3 design - three different types of
stimulus and three different conditions; each of the 142 participants was allocated to one
of the 9 cells, the numbers in each cell varying between 9 and 16.

Recall increased systematically from abstract words to concrete words to pictures,
and this result held up in the ‘free recall’, ‘intentional’ and ‘incidental’ conditions. In
another experiment it was found that there was good recall when pictures were presented
and the participants were required to draw them or write the name, and that there was also
good recall when they were presented with a word and had to draw a picture of the object
named by the word. In contrast, when they were presented with a word and had simply
to write it down recall was much worse.

In another experiment it was found that the number of written words recalled was
about one-half of the number of words corresponding to pictures. From this result
Paivio concludes that ‘one exposure to a picture is generally worth two to a word’
(Paivio, 1991, pp. 85-88).

In general, Paivio’s research provides strong confirmation that recall of individual
items is greater if they are expressed in the form of pictures than if they are expressed in
the form of words.

The research findings about picture superiority in free recall, combined with the
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findings about dyslexics’ different responses to verbal and non-verbal information,
raised the question of whether the presence of pictures could help children - and dyslexic
children in particular - to memorise not only the words but also the visual characteristics
of them, that is, their spelling. If such pictures were to be used, they would need to be
specially designed so as to remind the children of the shape of the ambiguous letters and
thus the correct letters from the possible alternatives.

It was important, however, to take into account the possibility that dyslexics’
naming difficulties might affect not only their memorisation of words but also their
memorisation of pictures, since in some context pictures have to be named. It was
therefore necessary to devise a technique which would circumvent problems caused by
dyslexics’ naming difficulties. To achieve this it was necessary for the ambiguous letters
to be depicted either as the object which is described by the meaning of the word - so that
the word itself would remind the children of the drawn pictogram - or as a very familiar
object.

In addition, to circumvent possible difficulties which the children might have in
remembering the pictograms when a large number of them had been taught, these
pictograms had to remain constant; that is, one specific pictogram had to be created for
each ambiguous letter.

It seemed to the present researcher that because of the difficulty of organising the
pictograms into a system which would accord with all the above requirements what was
needed was that the pictures should replace, not all the letters of the word but only the
ambiguous letters. Thus each word would have to be written as a mixture of pictograms
and alphabetic symbols. The sounds which are represented consistently by only one letter
would be written alphabetically whereas the sounds which can be represented by more
than one letter would be converted into pictograms and the pictograms would then take
the place of the letters in the word’s visual appearance. The Greek writing system would
not therefore look like a purely alphabetic one, as it really is, but rather as what may be
called a ‘pictographic-alphabetic’ system - a combination of pictograms and alphabetic

letters.
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The central idea behind the pictographic method was that the lack of transparency
in the Greek spelling system could be compensated for if ambiguous letters in a word
were replaced by pictograms. Instead of there being alternative ways of representing the
same sound, there would be only one such representation - that appearing in the
pictogram. In addition the pictogram would replace the alphabetic symbols by pictures,
which are easier to remember.

Once this idea had been thought up, the next task was to invent suitable
pictograms. As most of the spelling problems in Greek arise from the various vowel
representations, the double consonants and the vowel-consonant combinations, such a
conversion from letters to pictograms needed to be carried out only for these. It was also
necessary for the pictograms to be very specific, that is, without the possibility of any
alternatives. For this purpose pictograms had to be closely related both to the meaning
of the words and to the shape of the depicted letters. The two following chapters will
describe the most important phases in the development of the pictographic method as
well as the rules according to which the letters were converted into pictograms. This

development will be illustrated by means of examples.
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CHAPTER 5

THE EXPLORATORY STUDIES (1989-1995)

5.1 Introduction

The pictographic method was based partly on the author’s experience as a teacher
over fifteen years and partly on her theoretical knowledge about the difficulties of
dyslexics in processing alphabetical symbols. The idea that a system for teaching spelling
based on pictures might be particularly helpful for teaching the irregularities of Greek
spelling to dyslexics was tried out in many exploratory studies which were conducted
from 1989 to 1995.

Not all these exploratory studies are described in the present chapter. Eight of
them, however, will be referred to. Although it is not suggested that any of them on their
own lead to firm conclusions, each made a special contribution to the development of the
pictographic method which was used in the main research. In addition it is hoped that the
present chapter will convey some of the excitement experienced by the researcher as the
pictographic method was gradually modified and refined.

From the experimental design of view the exploratory studies had many
shortcomings: the children did not all start at the same spelling level; their numbers were
mostly very small; each child was taught different words, and there were no adequate
control procedures. At this stage however, the researcher was attempting to refine the
materials rather than make any systematic comparison between the teaching methods.

The first five out of the eight exploratory studies which will be described in this
chapter led to the final version of the pictographic method. This final version was based

on the specification of rules according to which each ambiguous letter had to be

71



converted into a specific pictogram. As a result it was possible to create pictograms for
703 words. These words were afterwards tested in three more exploratory studies (the
sixth, seventh, and eighth). The studies which were conducted before the final
development of the method will be referred to as ‘exploratory studies A’ while the last
three studies which tried out the final version of the pictographic method - which was

also used in the main research- will be referred to as ‘exploratory studies B’.

5.2 The creation of the first pictograms

Taking into consideration the fact that the letters 1, o, and € are the most frequent
and familiar vowel representations for the sounds /i/, /o/ and /e/ respectively (Zachos,
1991), it was decided to describe these as ‘easy’ letters and not to transform them into
pictograms. It has been noted by teachers that because of the high frequency of 1 o, and
¢ children find them familiar and therefore tend to choose them when the sounds /i/, /e/,
/o/ have to be represented.

All the other letters or digraphs, that is, the rest of the ambiguous and irregular
graphemes, were termed ‘difficult’, and these were the letters which had to be converted
into pictograms.. The letters or digraphs which were finally decided on for depiction were
as follows: #, v, €1, o1, au and . Also depicted were the pairs of identical consonants
which carry the sound of a single consonant, viz. B, yy, kx, A4, uu, vv, 7, pp, oo and Tz
and the combinations av and &v.

The pictograms had to be closely related both to the meanings of the words and
in particular to the shape of the letters which had to be depicted.

The visual appearance of the words had to become a mixture of pictograms and
alphabetic symbols (the letters). This mixture of pictograms and letters which represents
the meaning of the words will be referred to in what follows as a ‘pictographic-
alphabetic’ representation of the words.

The method involves the conversion of the visual shape of the ‘difficult’ parts of
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the words into pictographic-alphabetic representations. For convenience the word
‘pictographic’ (instead of the whole expression ‘pictographic - alphabetic’) will be used
in what follows to describe both the representations of the ‘difficult’ words and the
resultant method for teaching Greek spelling.

Twenty words, most of them concrete nouns, each containing one ‘difficult’ letter
in its root-morpheme, made up the first list of words whose ‘difficult’ letters were to be
converted into pictograms. The “difficult’ letters of these twenty words were depicted as
objects which fitted the words’ meaning. The list of these twenty words with their
‘difficult’ letters and their English translation will be found in Appendix 1. Their
pictographic representations will be found in Appendix 19°, table 19.1.

5.3 Exploratory studies A

5.3.1 The first exploratory study

The aim of the first exploratory study was to investigate the effectiveness of
learning by the pictographic method in comparison with learning by a combination of the
more traditional teaching methods. These methods were the multisensory and linguistic
methods (for details see chapter 3).

Two groups of pupils participated in the first exploratory study. The first group,
taught by the pictographic method, consisted of nine children (mean age:130.1 months,
sd 6.45). The second group, taught by the traditional methods, consisted of six children
(mean age: 127.6 months, sd 5.49).

The list of the twenty words for which pictographic representations had been
created was used with both groups as a spelling test. Most of these words were concrete

nouns and all of them contained ‘difficult’ vowel representations that could be

¢ Presentation of all pictograms is deferred until Appendix 19.
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transformed into the object referred to by the word-to-be-spelled.

The children of the first group were taught according to the following procedure.
They were given the words one at a time, written in large letters on pieces of A4 sized
white paper. They discussed their meanings and they looked at the ‘difficult’ letters
contained in them; they were introduced to the idea of changing the ambiguous letters
into pictograms and the rules of how to do so were explained to them (viz. that the
pictograms had to be closely related both to the meaning of the words and to the shape
of the ‘difficult’ letters). The researcher wrote the words on the blackboard and drew the
pictograms on top of their ‘difficult’ letters. She also explained how to draw the
pictograms. Afterwards she distributed to them pieces of A4 paper on which she had
written the words with large and clear black letters. The children drew the same
pictograms on the ‘difficult’ letters of the distributed words.

The children of the second group, taught by the traditional methods, had to carry
out many activities that would help them to remember how the words were spelled.
Specifically, the children of this group were taught in accordance with the following
procedure. They were given the words one at a time written in large letters on pieces of
A4 sized white paper. They were asked to write each word in letters of different colours
and to trace them in the air with their fingers. They walked on the floor, following the
direction in which the letters were written. They were asked to look at the words, to cover
them, to write them out and then to uncover them and check their writing. They discussed
the meaning of the words; they analysed them into their component morphemes; they put
them in all their inflection types and they formed all the detivatives and the compound
words which shared the same spelling parts with the words which they had to learn.

The children of the first group were taught the twenty words in three hourly
sessions; the children of the second group were taught the same twenty words in ten
hourly sessions. More lessons were given to the children of the second group because
there were far more activities to carry out in order to teach them as effectively as possible
by the traditional methods. No opportunities for revision were given, the children not

being allowed to take their materials home.
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A spelling test comprising these twenty words was given to both groups
immediately after the last session of teaching, and a second test was given to them after
an interval of one month. At the initial testing the children in the first group obtained a
100% success rate (twenty words correct out of twenty), whereas for those in the second
group the mean number of words correctly spelled was only 5.8 (sd 1.86). One month
later, when the list of the twenty words was dictated to the children, all the nine children
in the first group were again able to spell correctly 100% of the words, whereas for the
children of the second group the mean number of words correctly spelled was only 1.8
(sd 1.21). This difference in score (mean 1.8 words against mean 5.8 words correct)
shows that the children in the second group had forgotten some of the words during the
interval between the two tests. Details of the children’s age and the number of correctly
spelled words on the above two spelling tests will be found in Appendix 2.

Although the number of the children in the first exploratory study was small, its
findings suggested that the pictographic method might, indeed, contribute to making
spellings easier to remember. However, there was no great variety in the ‘difficult’ letters
taught in this study (see Appendix 1) since there were thirteen v 's, and the possibility had
to be considered that the children produced the right answer without using the
pictograms. It seems, however, that this could not have been so, since the difference
between those taught by the pictographic method and those taught by the combination
of traditional methods would in that case be hard to explain.

It was therefore decided to concentrate all efforts on the following targets:

a. To find pictographic representations for the “difficult’ spelling parts of as many

Greek words as possible.

b. To try to find ways by which each pictographic representation could aid the

memorisation of as many words as possible.
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3.3.2 The second exploratory study

The basic aim of this study was to investigate whether children taught by the
pictographic method were able to use their acquired knowledge of the spelling of the
“difficult’ parts of the words and apply it in spelling the same ‘difficult’ parts in other
words which belonged to the same word-family. The children of this study were the same
nine children who had been taught by the pictographic method.

A list of 100 words was used as a spelling test. All of them were either derivatives
or compound words of the twenty words which were taught in the first exploratory study
and were selected at random from the total of derivatives and compounds of the original
twenty words.

All the children spelled more than half of the 100 words correctly (mean: 74.4, sd
12.70). The number of the correctly spelled words for each child is given in Appendix
3. Although all the children scored highly on the derivatives’ test the question arises as
to possible reasons why some of these words were misspelled. A discussion with each
one of the children showed that in all cases of misspelled words the relation of the
derivatives and the compounds to the meaning of the original word which had been
depicted had not been understood. The incorrect words were all related to the meaning
of the original words not in a direct but in a ‘metaphorical’ sense . For example, the word
yoadi means ‘glass’, the material, but there are other ‘metaphorical’ senses, for instance
yoéAo which means ‘fish-bowl’, and yvadi {w which means ‘polishing something so that
it looks like glass’. Considering that the depicted ‘difficult’ parts of the words were all
root-morphemes, the children’s mistakes reflected their failure to grasp the semantic

relationship between the depicted words and their derivatives.

76



5.3.3 The third exploratory study

As a result of the findings of the second exploratory study it was decided to
introduce a third study in order to investigate the reasons why some of the derivatives had
been spelled correctly while others had not. The children were the same nine children
who had taken part in the second exploratory study.

These children were taught for five sessions in one week and required to
concentrate on the meaning of the 100 words presented to them. They discussed either
the direct or the metaphorical meaning of the words and devised sentences which used
them. All the activities were conducted orally, so that they had no opportunity for
revising the words’ spellings.

One month after the teaching sessions all the nine children were given the same
spelling test comprising the 100 words used in the second study. All of them wrote all the
words correctly. It is therefore possible that the use of additional time spent in detailed
teaching of the meaning of the derivatives and compounds is an effective way of

improving children’s spelling.

5.3.4 New targets for the next exploratory studies

A weakness of the three first studies was that the twenty words which had been
taught by pictograms were all concrete nouns, mostly objects, and a further weakness
was that their ‘difficult’ parts contained only two out of the five letters which represent
the sound /1/. This arose because of the difficulty at that stage in inventing pictograms for
the remaining vowel representations and the double consonants. Consequently it seemed
desirable to attempt to find pictographic representations for a greater variety of ‘difficult’
words.

Pictographic representations were therefore created for the ‘difficult’ parts of

eighty five new words. The ‘difficult’ part of the word comprised the root morpheme
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which contained one ‘difficult’ letter in each word.

The twenty words for which pictographic representations had been created before
the first exploratory study and the new eighty five words formed a list of 105 words
which were used in the fourth exploratory study. A greater variety was included than in
the words of the first three exploratory studies in respect of their “difficult’ letters and
their grammatical type. These 105 words with their “difficult’ letters and their English
translation will be found in Appendix 4. Their pictographic representations will be found
in Appendix 19, table 19.2 . Details of their ‘difficult’ letters and their grammatical type
will be found in the tables of Appendix 5.

5.3.5 The fourth exploratory study

Since the previous exploratory studies had suggested that the combination of the
pictographic method and the linguistic method helped in learning the spelling of the
words, the aim of the fourth study was to explore further this possibility. For this purpose,
the spellings of the 105 words for which pictographic representations had been created
were taught to twenty-one children. All of them were aged between nine and thirteen
years and were students at the fourth, fifth and sixth grade of Primary School or the first
and second grade of High School.

Five out of the twenty-one childrep were taught in a group; their mean age was
121 months (sd 14.65). The remaining sixteen children were taught individually; their
mean age was 131.6 months (sd 10.49).

The 105 words for which pictograms had been created were given as a spelling
test. Each child taught individually was required to learn the spelling of the words which
he/she had misspelled. This meant that each child was taught different words, the number
of words taught ranging from 84 to 105. The children taught in a group were all required
to learn the words which everyone in the group had misspelled; these were found to be

64 in number. The number of teaching sessions varied according to the number of words
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which each child had to be taught.

In the case of both the pictographic and the linguistic methods the following
procedures were followed. The researcher presented the children with one word at a time
and they discussed the meaning of the word. In the case of those taught individually each
word was written on a piece of white paper; in the case of those taught as a group the
words were written on the blackboard. The researcher drew the pictograms on the
‘difficult’ letters of the words. The children were required to draw the same pictograms
on the written words which had been distributed to them. They analysed the words into
their morphemes; they found all the words of the same word-family which shared the
same ‘difficult’ parts as the words which they had drawn; they wrote a few of them in
several inflections and they made up sentences which contained as many of them as
possible.

A spelling test of the taught words was given to them after the end of their
teaching programme. The mean of the number of the correctly spelled words in the case
of the children who were taught in a group was 63.4 (99.06%), while in the case of the
children who were taught individually it was 98.99% . The children’s age, the number
of the misspelled words to be taught and of the correctly spelled words will be found in
Appendix 6 .

In addition to the above spelling test, another spelling test was given. This test
consisted of ten sentences which contained sixty derivatives of the forty three words
which were found to be the words which had been misspelled by every child. The
children taught in a group had a mean of 54.2 correctly spelled words (90.31%) (sd 2.31)
while the children taught individually had a mean percentage of 93.53%. Details of the
results will again be found in Appendix 6.

The findings of this study suggested that the combination of the pictographic and

the linguistic method might be very effective. This, therefore, was something which need

” Because the children taught individually varied in the number of words
which they were required to learn, a percentage figure, not a mean, is the appropriate
measure.
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to be tested by systematic research. There was also the opportunity for some interesting

informal observations.

1.

ii.

1il.

Although the teaching time and the number of the taught words varied between
one child and another the results of the spelling tests were very similar.

The children at the end of their programme were reported by their teachers to have
improved their school performance and achieved progress not only in the
language lesson but also in other areas (e.g. History, Environmental Studies,
Physics). They also showed greater awareness of the way in which words are
derived from others or can be combined so as to make new ones, and they had
fewer difficulties with text comprehension.

Another interesting point was that there were noticeable changes in the children’s
attitudes to spelling and to the requirements of having to study sentences for their
spelling as homework. They used their imagination and attempted to create
pictograms for the depiction of the ambiguous letters of the words which they had
to learn. This last informal observation, in particular, led to a further exploratory

study.

5.3.6 The fifth exploratory study

The aim of the fifth exploratory study was to investigate whether pictograms

which had been created by the pupils themselves could help them with their spelling.

Two groups of children participated in this exploratory study, aged between ten

and fourteen years. The first group consisted of three out of the five children who had

been taught in a group during the fourth exploratory study (mean age 111.3 months, sd

11.08). The second group consisted of twelve out of the sixteen children who had been

taught individually during the fourth exploratory study (mean age 129 months, sd 10.63).

All of them had some experience of having been taught by pictograms.

A list of seventy words was used as a spelling test in order to find out which words
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each child spelled wrongly. These words were different from those which had been
dictated to them in the previous exploratory studies. They included a large variety both
of “difficult’ letters and of grammatical types (not only concrete nouns but also abstract
nouns, adjectives and adverbs). There was one ‘difficult’ letter in each of them.

The seventy words with their ‘difficult’ letters and their English translation will
be found in Appendix 7 . Further information about the words’ “difficult’ letters and
grammatical types will be found in the tables of Appendix 8 .

All the children were tested on these seventy words. Since it was necessary for
cach individual to be taught all the words which he/she had misspelled each child-taught
individually had to learn a different number of words, ranging from 53 to 66. Each child
taught in a group had to learn the spelling of all words which every one in the group had
misspelled; these were found to be 58 in number. The number of the teaching sessions
varied according to the number of the words which each child had to be taught.

In the case of both the pictographic and the linguistic methods the same
procedures were followed as those of the fourth exploratory study, the only exception
being that the children were allowed to invent their own pictographic representations of
the “difficult’ letters.

At the end of the teaching programme all the children took a final spelling test
which consisted of all the words which they had been taught. Those taught in a group had
a mean of 3 (5.17%) correctly spelled words (sd 1.63); the children taught individually
had a mean percentage of 8.9% correctly spelled words. Details of the number of the
misspelled words to be taught and the correctly spelled words in the spelling test will be
found in the tables of Appendix 9.

A comparison of the findings of the fourth and the fifth exploratory studies
showed that the two studies produced different results. The three children taught in a
group had a mean percentage of 99.47% correctly spelled words in the spelling test of the
fourth exploratory study, whereas they had only 5.17% in the spelling test of the fifth
study. The twelve children taught individually had a mean percentage of 98.83% in the
spelling test of the fourth study while their mean percentage in the spelling test of the
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fifth study was only 8.09%. The question now arises as to whether the pictographic
method was at fault, or whether the structure underlying the teaching programme was
ultimately the decisive element.

Examination of the children’s errors showed that they occurred in the case of
words whose pictographic representations had been forgotten. In contrast, when the
children remembered the pictograms drawn, whether by themselves or by the researcher,
they also remembered the word’s spelling. This seemed to indicate that pictograms could
in principle be very helpful but that a method of producing them was needed such that
the children would be able to remember them even a long time after the end of their
teaching programme.

This need led to the specification of certain rules for the creation of pictograms.
These rules are explained in chapter 6 and are demonstrated by the use of examples.
Because of these rules, the creation of pictograms for 703 words was made possible (see
Appendix 21). These pictograms were taught to a number of children in the sixth and the
seventh exploratory studies so that they could be tested for their effectiveness. The

resultant studies will be described in the next section.

5.4 Exploratory Studies B

S.4.1 The sixth exploratory study

The aim of this exploratory study was to find out whether knowledge of the rules
according to which the pictographic representations of the 703 words had been created
could help children to remember both the pictograms which they drew and the ‘difficult’
spelling of the words themselves. For this new exploratory study it was decided to use
the seventy words of the fifth study for which the pupils themselves had drawn
pictograms with unsuccessful results.

A total of thirteen children participated in this study. They were all students at the

82



fifth and sixth grade of Primary School. Of these, six (mean age 132.5 months, sd 4.7 8)
were taught in a group while the other seven (mean age 129 months, sd 4.50) were
taught individually.

The list of the seventy ‘difficult’ words which had been used in the fifth
exploratory study was also used in the present study as a spelling test. Those words which
were incorrectly spelled would then constitute the words to be taught. Each child taught
individually had to learn a different number of words; these varied from 59 to 67. The
children taught in a group were required to learn the 51 words which every one in the
group had misspelled. The number of the teaching sessions varied depending on the
number of words each child had to be taught.

The teaching procedure was very similar to that followed in the first exploratory
study. The investigator wrote the words either on the blackboard or in a piece of A4
white paper one at a time in very large letters. She drew pictograms on the ambiguous
letters and she explained the meaning of the pictographic representation. The children
discussed the story and the technique of converting the ambiguous letters into
pictograms. They were taught the rules for depicting the ambiguous letters; afterwards
they drew the same pictograms by themselves on the white pieces of paper which had
been provided, the word being written in large letters.

Unlike the results of the fifth exploratory study the results of this study were
striking. The children taught in a group achieved a mean of 47.3 (92.75%) correctly
spelled words (sd 2.28); the children taught individually achieved a mean percentage of
94.4% correctly spelled words. Details of the children’s age, number of the misspelled
words to be taught and number of the correctly spelled words in the spelling test will be
found in the tables of Appendix 10 .

A comparison between the results of the fifth and the sixth exploratory studies
pointed to the fact that the rules devised were instrumental in the improved results. It
seemed likely that the defect was not in the method itself; the failure almost certainly lay
in the inability on the part of the children to construct suitable pictograms.
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5.4.2 The seventh exploratory study

In view of the encouraging results of the sixth exploratory study it was imperative
to find out whether the rules which were specified for depicting the ‘difficult’ letters
could help children to remember the spelling of a larger number of “difficult’ words. For
this purpose the children in this study were taught the spelling of the 703 words for which
pictographic representations had been created (Appendix 21).

One hundred and twenty-four children aged from nine to nineteen years
participated in this study. Some of them were Primary School students, some were High
School students and one of them was an adult of nineteen years old (details of their ages
will be found in the tables of Appendix 11).

The list of the 703 words was used as a spelling test in order to identify which
were the words the spelling of which the children did not know. The 703 words were not
dictated to them all at once but 100 words at a time. On each occasion the children were
taught all the words out of the dictated 100 which they had misspelled; and afterwards
they were given the next 100 of them and taught them until the whole list of the 703
words had been completed.

Sixteen of the 124 children were taught in two groups; the first consisting of 6
and the second of 10 children, while the remaining 108 (85 students of Primary School
and 23 students of High School) were taught individually. Each child taught individually
was taught the words which he/she had misspelled, while the children taught in a group
were taught the words which every child had misspelled. The number of the teaching
sessions varied according to the number of the words which had to be taught and the time
which had been agreed with the child’s parents for his/her participation in this study.

They were taught according to a procedure very similar to that of the first
exploratory study. This was as follows.

They were given the words one at a time, written in large letters on white pieces
of A4 sized paper. They discussed the meaning of them and they looked at their

‘difficult’ letters; they were introduced to the idea of changing the ‘difficult’ letters into
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pictograms. They were not only told that the pictograms had to be closely related to the
meaning of the words and to the shape of the ‘difficult’ letters but were also given all the
rules that had been specified for their depiction. The researcher wrote the words on the
blackboard and drew the pictograms on their ‘difficult’ letters. Afterwards the children
drew the same pictograms on the ‘difficult’ letters of the words which had been given to
them.

In the case of the Primary School children who had been taught in a group, the
first group (mean age 130.6 months, sd 7.84) had a mean of 93.22% correctly spelled
words, and the second group (mean age 132.5 months, sd 6.51) had a mean of 91.81%
correctly spelled words. Those taught individually (81 pupils, mean age 126.93 months,
sd 6.12) had a mean of 95.54 % correctly spelled words. The High School children were
all taught individually (23 pupils, mean age 170.4 months, sd 23.98) and had a mean of
96.55% correctly spelled words. IQ figures of the Coloured Progressive Matrices test
(Raven, 1962) were available for all 124 children. It was found that there were four
pupils of Primary School with IQ less than 94 (mean age 134.25 months, sd 5.21, and
mean IQ 85.5). These pupils had a mean percentage 72.77% of correctly spelled words.
Details will be found in Appendix 11.

The present exploratory study provided further evidence of the effectiveness of
the pictographic method. Another exploratory study was therefore devised, on a small
scale, which aimed at comparing the pictographic method with traditional teaching
methods in a more systematic way. The intention was that, provided possible difficulties
were ironed out, this study would lead on to the main investigation.

Due to the smaller low percentage of correctly spelled words in the case of the
pupils who had 1Q<90, the 1Q level was noted as something to be taken into account in

the main experiment.
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5.4.3 The eighth and final exploratory study

In this final exploratory study it was decided to try out on a small scale the
experimental design which was planned for use in the main research.

Twenty children who were pupils at the fifth and the sixth grade of Primary
School participated at this study. Ten of these children (mean age 125.2 months, sd 3.09)
were taught the spelling of sixty “difficult’ words by the pictographic method and another
ten (mean age 127.6 months, sd 7.69) were taught the spelling of the same sixty words
by a combination of the multisensory and the linguistic method.

Since the purpose of this study was to test the experimental design of the main
research, the selection of the children (out of a sample of 264 pupils) and of the sixty
words which were to be taught to them (out of 100 ‘difficult’ words - see Appendix 13)
was done by following the same procedure as that of the main research. Details will be
found in chapter 6.

The effectiveness of the pictographic method was confirmed on the basis of two
spelling tests, one given immediately after the period of tuition, one a month later. The
children taught by the pictographic method had a mean of 57.1 (sd 1.13) correctly
spelled words out of 60 in the first spelling test, and 54.8 (sd 1.73) in the second. The
children taught by the traditional methods had a mean of 17.5 (sd 3.82) correctly spelled
words out of 60 in the first spelling test and 4.2 (sd 1.72) in the second. Thus on both
tests those taught by the pictographic method obtained very much higher scores both
immediately after tuition and one month later; in contrast, the other group showed an
appreciable falling off (for details of individual scores see Appendix 12).

As aresult of this final exploratory study it was decided that it was now safe to go
ahead with experimentation on a larger scale and with strict controls. The only further
requirement was the provision of another comparison group comprising children who
would receive no teaching at all other than that given in the ordinary classroom. It was
important to be sure that any gains in spelling score were not attributable simply to

standard classroom teaching.
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5.5 Conclusions from the exploratory studies

The first three exploratory studies appeared to support the view that pictograms
helped the children to remember the spelling of the taught words. They also suggested
that teaching the associations between the spelling and the meaning of the words, as well
as the way the words of a word-family derive from the original word, contributes to
learning the spelling of all the words of the word family to which the depicted word
belongs.

This combined teaching method was followed in the fourth exploratory study by
teaching twenty-one children the spelling of 105 words for which pictograms had been
invented. Their percentage of success was above 90% in all cases.

In the fifth exploratory study the children were asked to produce their own
pictograms. The results in this case were very different, the success rate being less than
10%. It appeared that an important difference between the fourth and fifth exploratory
studies was that in the fourth study the spelling-meaning associations and the derivatives
of the depicted words were taught. This led the researcher to suppose that the
pictographic method might in general make the greater contribution to the children’s
success but that in this case it had not been properly applied.

These thoughts led her from then on to test the pictographic method on its own
and to specify distinctive ways for the depiction of letters. It was then possible to test
these ways by inventing pictograms for the particular seventy words which had been
taught to the children of the fifth exploratory study without success.

In the sixth exploratory study thirteen children were taught the spelling of these
seventy words by the pictographic method alone, using the new pictograms. All the
children had more than 90% correctly spelled words in the spelling test.

Since the developed pictographic method was effective for the 13 children of the
sixth study it was applied in the seventh study to the teaching of 703 words to 124
children. The aim of this study was to test the effectiveness of the final version of the

pictographic method on a larger number of children and with a larger number of words,
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so as to be able to decide about possible changes in the words’ pictographic
representations before the main investigation was carried out. 120 out of the 124
children had above than 90% success in the final spelling test; however there was a small
group consisted of 4 children whose 1Q was lower (mean 1Q=85.5, sd 5.36) than the rest
(IQ>100) and these scored relatively lower than the other children with 72.77% success.

The eighth exploratory study was a kind of ‘dress rehearsal’ for the main research.
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CHAPTER 6

THE FINAL VERSION OF THE PICTOGRAPHIC METHOD

6.1 Introduction

In the light of the contradictory results of the fourth and the fifth exploratory
studies the question arose as to whether there could be a way in which the pictographic
method could be successful in the teaching not only of concrete words but also of abstract
words, particularly when these contained a large variety of ‘difficult’ letters and
grammatical types.

The above need led to the specification of rules for the production of pictograms.
Since problems arise from the ‘difficult’ letters of the word’s root-morphemes, it was
these letters which had to be converted into pictographic representations. Grammatical
morphemes usually contain very few ‘difficult’ letters and their spelling in almost all
cases follows specific spelling rules the learning and application of which has been
observed to be easy. It was therefore considered that the letters of the grammatical
morphemes of the words did not have to be depicted.

It has to be remembered that the pictographic method is considered to be suitable
for teaching spelling to children who have mastered the grapheme-phoneme and
phoneme-grapheme conversion rules and who are able to produce spellings which, even
if incorrect, are phonetically accurate. What remains afterwards is that these children
have to learn how to spell the “difficult’ words by choosing the correct letters among the
alternatives which represent the same sound.

The rules which were finally specified for the depiction of the ‘difficult’ letters
will be explained and illustrated by means of a small number of examples. More details

about the depiction of the words which were used either in the exploratory studies or in
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the main research will be found in Appendices 17 and 18. The aim of these rules was to
depict the ‘difficult’ letters with consistency. Details follow as to how exactly this was

done.

6.2 Specification of rules

6.2.1 The first rule

In cases where the “difficult’ letters of concrete words can be drawn exactly into
the shape of the objects, faces, animals etc. which are described by the meaning of the
words, then they are converted into these objects. For example letter @ which is the
‘difficult’ letter of the word pwAzd (nest) is depicted as a nest while the letters yy which

are the ‘difficult’ letters of the word dyyelog (angel) are depicted as an angel.

6.2.2 The second rule

Where words - either concrete or abstract - contain ‘difficult’ letters that cannot
be transformed into pictograms of the objects or of the concepts referred to by the word,
these letters are depicted as individuals (either men or women) in an imaginary role
which is in keeping with the word’s meaning. The method of their depiction will be
illustrated by means of examples.

i) The depiction of letter v /i/: The ‘difficult’ letter v /i/is depicted as a man (or
a boy) with short-cut hair. It is never depicted as a woman or a girl. For example in the
word gvow (to blow) it is depicted as a boy who blows out the candle of his birthday
cake, while in the word asrovduog (policeman) it is converted into a pictogram of a

policeman.
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PpwAld (nest) ayyelog (angel)

P e i : :
PLo6 (to blow) aotuvduog (policeman)

Ty DTS AT T
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ii) The depiction of the letter y /i/: This letter is depicted in two different ways:

1) as a woman (or a girl) because the shape of the particular letter looks like the
ponytail of a woman. It is never depicted as a man or a boy so as to ensure that it is not
confused with the letter v which represents the same sound. This way of depicting the
letter # is illustrated in the examples which follow. Itis converted into a pictogram of a
pregnant woman in the word unrépa (mother) and into a famous singer in the word @ rjuz
(fame).

2) as a kneeling person because the shape of the letter reminds us of the curve of
the back of a man or woman who is on his or her knees. Examples of this way of
depicting letter » will also follow. It is depicted as the mechanic who is repairing the
wheel of a van in the word poptny6 (van) while in the word xzmovpde (gardener) is

depicted as a gardener who is going to plant a tree.

iii) The depiction of the digraph & /i/ : A digraph is composed of two letters
producing one sound. In that case both letters have to be converted into pictograms. The
two pictograms have not only to be related to each other but also to be connected in such
a way that the child remembers them as a whole. Thus the digraph &z /i/ is depicted as a
person who is holding something in his hand which is necessary for him in order to do
the job specified by the word; for example in the word zervdw (to be hungry) it is
depicted as a very hungry boy who is eating a huge sandwich and in the word dovleid

(work) as a working man who is holding a tool.
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newvdm (to be hungry) SovAeld (work)
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iv) The depiction of the letter ® /o/ : This letter is also converted into an
individual in the way shown in the following examples. Since the letter o /o/ is
considered to be the ‘easy’ or regular way of representing the sound /o/, in contrast with
the w which is less frequent, it was not considered necessary to change this letter into a
pictographic representation. It was assumed that if a pupil remembered that there was a
pictogram in the place of an /o/ sound he had to conclude that it was the letter . As is
demonstrated in the following examples, in the word {wvravée (alive, survive) the letter
w 18 depicted as a man who survived from a wreck and now is alive on a small island

waiting for help; in the word yewpydg (farmer) it is depicted as a farmer.

v) The depiction of the digraph a1 /e/: The sound /e/ is represented by either the
letter & or the digraph az. Since the digraph was considered to be the ‘difficult’
representation the decision was made to depict it as an individual - a woman in most
cases because of the line which is on the right side of the letter and which is depicted as
the woman’s hair. The woman (letter o) is holding something in her hand (letter z) in
agreement with the meaning of the word. There are also four words where the digraph
ar is depicted as a man, in which case the man has long hair - for example see the
pictogram of the az in the word yevvaiog = brave (in page 99).

It was assumed that if the pupils remembered that there was a pictogram in the
place of an /e/ sound it was necessary to write the digraph az. Although both the letter #
/i/ and the digraph oz /e/ are depicted as women, substitution errors between them are not
possible as they represent different sounds. Examples of the depiction of the digraph az
/e/ are given below. It will be seen that in the word xiaiw (cry) the az/e/ is depicted as
a girl who cries and holds a tissue for her tears and in the word xadoxaip: (summer) it is

depicted as a woman who is lying on the sand of the beach holding a drink.
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Cwvtavdgalive, surviver) yewpyog (farmer)

kAaiw (cry) kadokaipt (summer)
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vi) The depiction of the ‘combinations’ av /av/ or /af/ and sv /ev/ or /ef/ :
These combinations are also depicted as individuals. The av is a woman and the &v is a
man; both are holding something which fits the shape of the » and which relates to the
meaning of the word. Thus, in the word avArj (yard) the av /av/ combination is depicted
as a woman who is holding a flower-pot in the yard. She has just bought this flower-pot
and she is going to put it near the others. The same combination in the word @xgawpdc
(treasure) is depicted as a woman who is holding a box with the treasure which she and
her husband found deep down in the earth.

The ev /ef/ combination in the word evy1j (wish) is converted into a pictogram
of a boy who is holding a birthday card. He received this card as a present. In the word
odevpt (flour) the ev /ev/ is converted into a pictogram of a boy who had bought a

package of flour.

vii) The depiction of the digraph o1 /i/: This digraph is not depicted according
to any specified rule. It is converted into an object which is related to the meaning of the
word. The only rule is that it should never be depicted as an individual. This was decided
on because in that case it would have to be converted either into a man or into a woman
and therefore might be confused with the ez which represents the same sound (/i/).

For example the oz /i/ in the word vmdloiro (remaining, rest) is depicted as the
rest of a pizza which the family ate for dinner. The fat boy of the family was looking
forward to eating the remaining part of the pizza. When his family went to the TV room
he went to eat it. The digraph oz /i/ in the word xorrcvag (dormitory) is depicted as the

helmet and the gun of the soldier who is going to sleep in the dormitory.
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koltwvag (dormitory)
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viii) The depiction of two identical consonants : In most cases two identical
consonants are converted either into pictograms of individuals or into objects related to
the meaning of the word. The consonants which are depicted are the following - 48, yy,
kK, AL, up, v, r, pp, oo, and 1.

The pu, A4, yy, v, a0, Kk, which are the most frequent of them (Zachos, 1991),
are consistently depicted as individuals. The other double consonants (83, 7z, pp, 7) are
converted into something different for different words, depending on the word’s
meaning.

Although the consonants are depicted as individuals (either men or women) it is
expected that children will not make substitution errors because these consonants
represent different sounds.

Below are some examples of the depiction of the double consonants which are

always converted into individuals.
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avappéva (on, lighting) petaddeio (mine)

Two boys hold their candles during Two workers work in a mine. Their
the Easter service. boss (digraph “ei”/1) came to give
their wages to them.

yevvaiog (brave) Adpuyyag (larynx)
Here is very brave man who is going The doctor is going to make a
to free the captive who has been clinical examination of the larynx of
captured by a wild tribe, a boy,
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konapioot (cypress) KOKKvo (red)

Two forest guards protect the forest Two friends are waiting for the red
from the arsonists. light to be gone off in order to cross
the road.

The double consonants pp /t/, zz /p/, tv /t/ and f /v/ are not very frequent
and they are usually depicted as objects related to the word’s meaning and to their
shape. For example in the word foppds (north) the pp /1/ are depicted as two seals
which live in the icy north and in the word irrorne (knight) the 7z /p/ are depicted as

the feet of a horse.

umétng (Knight) Boppdg (North)
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depiction is made in such a way that the children are able to spell all the words of the
word family correctly. For example the word ¢rwyde (poor, needy) which contain the
‘difficult’ letter  is depicted as a poor man. The word grayeia (poverty) which is a
derivative of the word grwydg contains an extra ‘difficulty”’ in addition to the w , that is,
the digraph ez /i/. This digraph is also depicted according to the specified rules into a man

who is holding money; he is going to give them to the poor man so as to help him.

The “difficult’ letter v of the word diyrv (fishing-net) is depicted as the fishing-
net of a fisherman. The letter z i/ -which is contained in the same word and is supposed
to be the ‘easy’ letter which does not need depiction - is converted into the sign which
says that fishing is allowed in that area.

The word diyroewro derives from the word Jdiyro (fishing-net) and contains one
more ambiguous letter - the  /o/. This letter has also to be depicted. It is converted into
an octopus which lives in the sea.

Another example of something similar is that of the word ovyyévera (relationship).
This word derives from the word ovyyevric (relative). The word ovyyévera contains an
extra difficulty in addition to the yy - the digraph ez /i/. This is also depicted. It is

converted into the nurse who is going to give an injection to the patient.
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iy b

Sty (fishing-net)

ouyyevijg (relative) ovyyéveia (relationship)
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6.2.3 The third rule

Many words contain two or more ‘difficult’ letters. Most of the time these letters
are depicted according to the above rules. However there are also some letters which are
converted into objects which supposedly are needed by the persons who have been drawn
on the other ‘difficult’ letters. Thus the pictographic representation of the whole word is
as close as possible to its meaning. This case is illustrated in the following examples.

The letter v /v in the word tayUryra (speed) is not depicted as a man as might
be expected but as aracing car. According to the pictographic representation of this word
the driver of the car is the husband of the depicted lady (letter #). This man is taking part
in a rally. He drives at a steady speed and he is going to be the winner. His wife is

watching him, clapping and cheering, waiting for him to reach the finish.

6.2.4 The fourth rule

It is sometimes necessary to depict not only a word’s root morphemes but also its
derivational morphemes. These morphemes occur in many words and they are always
spelled by the same letters. They are necessary for the formation of the derivatives of the
words and they give the same meaning to all the words which contain them. It was
therefore decided that these spellings had always to be depicted by the same pictograms.
For example the derivational morpheme &: /v in the ending - ¢lo of a large number of
Greek words - such as gapuaxeio (pharmacy), xovpeio (barber’s shop), vosoxoueio
(hospital), &evodoyeio (hotel), etc. - the ending -eio gives them the meaning of a place
of work. It was therefore decided to depict this morpheme as a customer, client or guest
who is holding money in order to pay for the particular job for which he has visited the

place. Two examples of the depiction of these words follow.
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Tayvtnto (speed)

pappakeio (pharmacy) kovpeio (barber’s shop)
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Another similar example is the derivational morpheme -7wA- . Its etymological
origin relates to the word #wA« which means ‘to sell’. The words avBorwing (florist)
and fifliomaing (bookseller), for example, contain this morpheme. The ‘difficult’ letter
@ of the derivational morpheme -zwA- is depicted as a salesman who sells something
according to the meaning of the word. For example, in the case of the word avOomine
(florist) this letter is depicted as a florist who works in a flower-shop and in the case of
the word pifliomawins (bookseller) it is depicted as a bookseller.

In addition, there are the words av@ommicio (flower shop) and Sifliomwieio
(bookshop) which are also derivatives of the same roots and contain an additional
derivational morpheme, viz. the -e- of the ending -eio . As has been previously
described, the -e- is depicted as a customer who is going to buy flowers or books

holding money in his hand.
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avBonadAng (florist) BiAronddAng (bookseller)

TR =

avbonwlelo (flower shop) BiBAionwAelo (bookshop)
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PART II

THE RESEARCH
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CHAPTER 7

AIMS OF THE MAIN RESEARCH AND
SELECTION OF PARTICIPANTS

In PART I of this thesis attention was called to a number of teaching techniques
which had been effectively used with English-speaking dyslexic children and which
involved the use of multisensory methods. It was also suggested, however, that because
of differences between the English and Greek languages such methods might not
necessarily be appropriate ones for teaching spelling to Greek dyslexics. It was in this
context that the idea of teaching spelling by the use of pictograms originated.

It is known that Greek dyslexic children have difficulties in memorising
ambiguous spelling patterns (Porpodas, 1989). If, in addition, account is taken of those
research findings with English-speaking participants which can reasonably be
generalised to other languages, it may be concluded i) that dyslexics in general process
non-verbal material more easily than they process written language (see chapter 1,
section 1.1.2) and ii) that memorisation in general is better when items are presented as
pictures rather than as words (chapter 4).

The aim of the present research was therefore to compare the effectiveness of the
pictographic method with the effectiveness of the other two methods (multisensory and
linguistic) which in Greek schools are usually used in combination. It will be noted that
the use of these methods is necessarily time-consuming; if, therefore, the pictographic
method were found to achieve equal results in a shorter period of time this would count
in its favour.

It has already been pointed out that there are many difficulties over the definition
of dyslexia (see chapter 1, section 1.2). However, what is needed in the present context

is not a resolution of all these difficulties but rather the specification of a suitable set
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of criteria by which dyslexics may be picked out.

One of the problems which was raised earlier concerned the use of ‘discrepancy’
definitions, i.e. definitions based on a discrepancy between reading or spelling
performance and IQ. The first question therefore which requires discussion is whether
for purposes of this research information with regard to a child’s IQ needs to be taken
into account.

Now there was suggestive evidence in the seventh exploratory study that the
pictographic method was less likely to be effective with children of limited ability. At
the very least low ability appeared to be an extra complication.

It was therefore considered that a test of intelligence which would exclude low
ability children was very desirable. This decision was taken not on the basis of any a
priori assumption to the effect that low ability children could not be dyslexic but simply
s0 as to avoid unnecessary complication.

There was the further problem that if the Wechsler Intelligence Scale for
Children (WISC) was used there would be problems connected with the so-called
ACID profile - that is, the fact that dyslexic children have been regularly found to be
weak at the Arithmetic, Coding, Information and Digit Span items (for more details and
theoretical discussion see Miles and Ellis, 1981, and Miles ad Miles, 1999). It follows
that if IQ tests were to be used at all it was essential that they should be of a kind that
would not cause the intelligence of dyslexics to be underestimated.

Now it is widely agreed that the Coloured Progressive Matrices (CPM) test
(Raven, 1962) is not open to the same objection as the WISC; it has been standardized
in Greek children and in fact norms are available (Tsakris, 1970).

It was therefore decided that all children in the study should be given the Greek
version of the CPM and that no child should be included whose IQ was less than 95.
Although a cut off point of 85 is the standardly accepted one, the relatively high figure
of 95 was chosen so as to make totally sure that any difficulties in responding to the
pictographic method were not simply the consequence of low intelligence.

With regard to the issue of definition it can also be assumed that one would not
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describe a child as ‘dyslexic’ unless he or she was a poor speller. As there are no
standardised tests of spelling in Greek, it was necessary for the researcher to devise her
own spelling test and on the basis of the results to pick out the poorest spellers.

The test in question contained 100 words, and a ‘poor speller’ was defined as
one who spelled fifteen or fewer words correctly. The words chosen were ‘difficult’ in
the sense given on chapter 5, section 5.2, and, as for the level of ‘difficulty’, given
that the children were of the fourth, fifth or sixth grades, it was decided to set this at
approximately the third grade. Every attempt was therefore made to ensure that the 100
words included in this spelling test reflected the whole range of the third grade
vocabulary level and included a wide variety of grammatical types of words and a wide
variety of irregularities. All the 100 words were taken from the list of the 703 words for
which pictorial representations had been created (see Appendix 21).

In addition, since children can be poor spellers without displaying the typical
signs of dyslexia, something more than poor spelling was needed to establish that a
child was dyslexic.

Now there is a version of the Bangor Dyslexia Test (BDT) (Miles, 1997)
available in Greek (see Miles, 1993, pp. 254-256, co-author A. Kasviki). The BDT
comprises 10 items, each of which is scored either as ‘plus’ (dyslexia positive), as
‘minus’ (dyslexia negative), or as ‘zero’ (ambiguous). It is the combination of “plus’
signs (positive indicators) which is believed to justify a diagnosis of dyslexia (a ‘zero’
result being scored as half a ‘plus’). Now Kasviki (1992) has carried out research on
Greek children using this test and produced evidence that it differentiates poor spellers
from good spellers. None of her control participants (adequate spellers) had more than
4.5 positive indicators on the BDT, whereas all her poor spellers had five positive
indicators or more. There is therefore justification for using the Greek version of the
BDT in order to pick out dyslexics and for making the cut-off point five positive
indicators.

It was also necessary to ensure that the results were not distorted by factors

irrelevant to the research. For this reason it was decided not to include in the study any
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child whose first language was not Greek. For the same reason it was decided not to
include children who had any severe physical disability or who were judged by their
teachers to have any gross psychiatric or emotional problems.

It was therefore decided that the following conditions had to be satisfied if a

child was to count as ‘dyslexic’ for purposes of the present research:

1. the child had to be a poor speller, as defined above

ii. the child had to have five or more positive indicators on the BDT

iii.  the child had to have an IQ of at least 95 on the CPM

iv.  the child’s first language had to be Greek

V. the child had to be free from any gross physical disability and to be free in the

judgment of their teachers from any severe psychiatric or emotional problems.

The spelling test of the 100 Greek “difficult’ words which was mentioned in the
criteria for the selection of the participants (see chapter 7 and Appendix 13) was given
to all the 748 children who were at a Primary School in Athens (202 in the fourth grade,
294 in the fifth grade, and 252 in the sixth grade). This test will be referred to in what
follows as TEST 1. It was given to everyone during the same day by nine different
teachers of Special Education. These nine teachers were all volunteers; they had been
specially trained by the researcher to dictate the words and check the children’s
spellings. The dictation was given by them instead of by their class teachers so as to
eliminate the possibility of the pupils being helped by the class teachers in writing the
words with the correct letters.

All the pupils who had spelled only 15 words or fewer correctly on TEST 1 were
picked out from the initial sample of the 748 pupils. Seventy-six children out of the 748
satisfied this criterion. However, four of the seventy-six were excluded from the
sample, in two cases because their first language was not Greek and in two cases on
grounds of low IQ. The final sample therefore comprised seventy-two children.

The distribution of the correctly spelled words for the 748 pupils will be found
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in Appendix 14 . A histogram showing the grouped frequencies (1-3, 4-6, 7-9, etc.)

of children who obtained a given score on TEST 1 is shown in figure 1.

Figure 1

Grouped frequencies of children who obtained a given score on TEST 1 (100 words).
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The 72 children were divided into three groups for comparison purposes. The
comparisons to be made were between the pictographic method and the traditional
methods. There was also a need for a third comparison group, that is, children who
received no treatment other than that given in their ordinary classroom. In what will
follow this group will be referred to as the ‘untreated” group.

The means and the standard deviations of the age, IQ, and positive indicators on
the BDT of'the seventy-two participants broken down by group are shown in table 7.1.

It can be seen by inspection that the three groups were matched in age, IQ and
number of positive indicators on the BDT. The numbers of positive indicators on the

BDT obtained by each participant separately will be found in Appendix 15.

Table 7.1
Means and standard deviations in respect of age in months, 1Q and number of positive

indicators on the BDT broken down by group.

1% group 2" group Untreated
group
AGE (months)

Mean 125.8 125.2 125.7
sd (9.0) 9.2) (8.5)
IQ

Mean 111.8 112.5 111.8
sd 8.1) (7.5) (6.8)

BDT

Mean 6.9 7.0 6.9
sd (1.2) (1.2) (1.2)
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The means and standard deviations of the number of the correctly spelled words

on the first spelling test of the 100 words are set out in table 7.2.

Table 7.2
Means and standard deviations of the number of the correctly spelled words on TEST
1 according to group.

1* group 2" group Untreated
group
TEST 1
Mean 8.71 8.63 8.32
sd (4.86) (4.62) (4.32)

An analysis of variance (see Appendix 16) showed no significant differences
among the three groups in respect of spelling performance (F=0.03, df=2, 69, ns).

The three groups each contained four children from the fourth grade, eleven
children from the fifth grade and nine children from the sixth grade. As far as the
distribution of sample according to group and gender is concerned, the overall boy : girl
ratio of the poor spellers was 2.6:1. No attempt was made to counterbalance the groups
in respect of gender. However, as an additional part of the data analysis it was possible

to make comparisons in respect of gender (see chapter 10).
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CHAPTER 8

WORDS TO BE TAUGHT, THE TEACHERS, THE ORDER
OF TEACHING METHODS AND THE TEACHING TIME

8.1 The selection of the words to be taught

On the basis of TEST 1 the fifty-seven words which every child had misspelled
were picked out. One week later these words were dictated again to the children. Those
words which all of them spelled incorrectly on both occasions were included in the list
of words to be taught. These came to fifty-one words. One word was excluded at
random so as to end up with a round number of fifty words. These words were
randomly divided into two groups. In what follows, the first group of twenty-five words
will be referred to as SET A and the second group of twenty-five words will be referred
to as SET B.
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The words of SET A are presented in table 8.1.

Table 8.1

The words of SET A with their ambiguous letters and English translation.

SET A Ambiguous letters English translation
B0l A v, €, AL storm
Kivduvog LV, 0 danger
yonteia 0, M, €1 charm
LOPmIE, v, ®, 1 smell
OTTEIAW g1, ® to threaten
KUmopioot v, 1, 00, 1 cypress tree
aVNoLY® 7,0, ® to worry
ouppopia v, U, O, 1 gang
[Mooewwvag 0, El, ® Posidonas
pooTio v, O, 1 short-sight
KOAAOVTIKG AN, 0,1 cosmetics
dnAntnpuddeg MMM, L, 0,1 poisonous
oLKO - GTIK® V,0 - N fig - getup
Swehet pa 1, €L, UL break
opuyeio 0,1, €1 mine
TOPAVVOG V, W, 0 tyrant
cuvepyelo Vv, &, €1 garage
wwoppomic 1,0, PP, 0, 1 balance
COMIVOS ®, M tube
TpOKLLLai 0,1, Gt mole
ayLoppayic a1, 0, pp, 1 bleeding
Aertovpyia gLl divine service
SUAANYM v, A, 1, M arrest
Evponaiog v, ®, a1, 0 European
ovyvpilm v, 0, 1, ® to tidy
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Table 8.2 presents the words of SET B.

Table 8.2

The words of SET B with their ambiguous letters and their English translation.
SET B Ambiguous letters English translation
TPOCKUVILLOL 0,1, 1 worship
SvoTOyMHa 0,0, M accident
appafmvac pp, ® engagement
OTOTUTWLOTOL 0,0, ® finger prints
KkpUoTadio v, AL crystal
mioniog g monkey
GKOVANKL M, 1 worm
payeipiooo gl 1, 6O cook
dovteEA®TOG €, M, 0 lace
£100TO1w €1, 0, O1, ® to notify
YELTOVIGGQ, €1, 0, 1, 6C neighbour
Eumolvtog v, 0,00 barefooted
KPUHLUEVOG v, U, € 0 hidden
ONUELDUO. N, €1, © note
CUVOVAGHLOG v, ,0 combination
KoAMEpyELD A, e 8l cultivation
YEPOVPYELD €L, €L 0 operation room
cuinTw v, 1M, ® to discuss
KOMLOTAPLO 0, HM, ®, 1M, 1, 0 hairdresser’s
opelamg 0, €L, M mountain climber
TovnyupL n, 0,1 festival
Aew@opelo g M, EL 0 bus
HLOIELTNPLO at, €V, 1,1, 0 maternity clinic
EUTPTIOULOG g1, 0 fire-raising
AVEAKDOTT)POG €0, 1 elevator
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Table 8.3 shows the number of ambiguous letters which are contained in the two
sets of words. It will be seen from this table that the two sets contained approximately
equal numbers of /i/, /o/ etc., sounds and can therefore be assumed to be of equal

difficulty.

Table 8.3

Number of words according to word-set and to the sound of their ambiguous letters.

/i fo/ /el Double consonants Digraph /ev/
SET A 47 24 5 9 1
SET B 43 25 7 7 1

The number of ambiguous letters varied in different words as it is shown in table
8.4. Exact matching of numbers was not possible because of the lack of availability of
suitable words. It was considered, however, that the matching was close enough to enable

valid comparisons to be made.

Table 8.4

Number of ambiguous letters in the two sets of words.

Number of ambiguous | Number of words | Number of words

or irregular letters in a in SET A in SET B
word
2 4 3

3 11 14
4 8 6
3
6
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The mean number of the ambiguous letters contained in the two sets of words and

the standard deviations are presented in table 8.5.

Table 8.5
Means and standard deviations of the number of the ambiguous letters contained in the

words of SET A and SET B.

SET A SET B
Mean 3.36 3.32
sd (0.95) (0.90)

There was no significant difference between the two sets of words as far as the

number of their ambiguous letters is concerned (t=0.15, df=48, ns).

8.2 The teachers who taught the participants

In order to secure a balanced and fair approach towards the two methods four
teachers (including the researcher) were assigned to perform the task. Each of the groups
of twenty-four children was divided at random into two smaller groups; in all, therefore,
there were four groups of twelve children. It was decided to limit this number to 12 per
group because of the large number of activities involved particularly in the case of the
traditional methods. With larger numbers not all the children would have had the chance
to take part in all these activities.

The three other teachers had been trained in special needs and were experienced
in applying the two traditional methods. They were, however, briefed by the researcher
on details concerning the pictographic method. They were given two separate leaflets,
which had been written by the researcher, with full instructions, one for the efficient
application of the traditional methods, the other for the efficient application of the

pictographic method. These leaflets contained information and details about the strategies,
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the exercises, the activities and the games which were to be used. They were also
informed of the exact dates on which the teaching sessions had to be given and told the
names of the children in the group whom they had to teach. The teachers were not
informed of the fact that the pictographic method had been invented by the researcher.
This information was held back in order to offset any possible bias towards the researcher,

either positive or negative.

8.3 The order of the teaching methods

In what follows, use of the traditional methods will be abbreviated to ‘TRAD’ and
use of the pictographic method to ‘PICTO’.
The participants were taught the spelling of the two sets of words (SET A and SET

B) according to the following procedure:

> The first group of participants (consisting of two groups of twelve children in
each) was taught the spellings in SET A by PICTO and those in SET B by
TRAD.

> The second group of participants (also consisting of two groups of twelve children

each) was taught the spelling in SET A by TRAD and those in SET B by PICTO.
> The third group of participants was not taught at all.

The above order of teaching methods is shown in table 8.6.

Table 8.6
Order of teaching methods.
1* group 2" group Untreated group
SET A PICTO TRAD NO METHOD
SET B TRAD PICTO NO METHOD
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8.4 The teaching time

The two methods were taught systematically, sufficient time being given for

ensuring that they were made as effective as possible. This was particularly necessary in

the case of TRAD with its variety of activities.

PICTO needed ten teaching sessions of forty minutes each. This meant that the
teaching was carried out over two weeks, which included one session for revision and one
session for the final spelling test. TRAD needed sixty teaching sessions of forty minutes
each. As a consequence the teaching had to be carried out over twelve weeks, which
included one session for revision and one session for the final spelling test. The large
difference in teaching time between the two teaching programmes was due to the

difference in the activities which needed to be performed for the successful application

of each method. These teaching times are illustrated in table 8.7.

Table 8.7

Teaching time in weeks according to group of participants and method

Number of 1% 2™ 3 4% gh g 7 g gl 1pfep P o 13™ 14"
weeks |
1* group [PICTO TRAD
SET A SET B
2™ group TRAD PICTO
SET A SET B
Untreated NO METHOD
group

121




CHAPTER 9

THE CARRYING OUT OF THE RESEARCH

9.1 The four spelling tests

The tests given to the participants were as follows. Immediately after the use of
PICTO (either for the words in SET A or for the words in SET B) a spelling test was
given to the participants (referred to in what follows as PICTO 1). One month later a
second spelling test was given to the same participants (referred to in what follows as
PICTO 2).

Similarly, immediately after using TRAD (either for the words in SET A or for the
words in SET B) a spelling test was given to the participants (referred to in what follows
as TRAD 1), and one month later a second spelling test was given to the same participants
(referred to in what follows as TRAD 2).

The third group of participants, which was the untreated group, was given only one
spelling test of all the fifty words. This was done one month after the end of the 14™ week
which was the last week of the whole teaching programme. In that way these children
were given the maximum amount of time for learning words in the normal classroom

setting.

9.2 The activities followed

The activities which were followed in each teaching session for the application of
the two teaching methods (PICTO and TRAD), as well as the exercises which were given

to the participants, were strictly specified and all four teachers were instructed to follow
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them in exactly the same way. These activities are described in detail in the following

pages.

whole

i) Activities followed for the application of the PICTO

The teacher wrote the word to be taught on the blackboard in large letters.

He or she discussed the meaning and the ‘difficulties’ of the word.

He or she drew the pictographic representation of the word on the blackboard and
explained the specific reasons for which the particular pictograms had been
chosen. The children were told that these reasons always related to the shape of the
‘difficult’ letters. The pictographic representations of SET A and SETA B of
words will be found in Appendix 20.

The children observed the teacher drawing the pictograms on the letters.

At the same time the teacher explained the ‘story’ of the pictographic
representation; this was always related to the meaning of the word.

All the children drew the pictograms on the written word which had been supplied
to them on a piece of A4 sized paper.

The teacher taught approximately three words in every session, thus covering the

set of twenty-five words in nine days. The ninth and the tenth day were spent on

revision of the taught words. On the eleventh day the first spelling test (PICTO 1) was

given.

One month after they had been given PICTO 1 they were given PICTO 2. During

the whole period between the presentation of PICTO 1 and PICTO 2 there were no

opportunities for revision or other exercises. Both the PICTO and the TRAD materials

were removed after use so as to make it impossible for the pupils to carry out any revision

of the words either at home or at school.

L.

ii) Activities followed for the application of TRAD

The teacher wrote the word to be taught on the blackboard in large letters.
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He or she discussed the meaning and the ‘difficulties’ of the word.

The children constructed sentences orally which contained the word so as to enable
them to understand the word’s meaning in a sentence.

Sheets of white A4 paper on which the word was written in very large letters were
given to the children who then traced the word with their fingers and said its letters
orally.

The children traced the word in the air again saying all the letters aloud.

They traced the word with their fingers on another child’s back.

They wrote the word on the blackboard with a piece of chalk.

They repeatedly wrote the word in large letters on A4 paper with differently
coloured pencils.

They were given sheets of A4 paper on which the word was outlined, and they
were required to fill the space in between with colour.

They wrote the word on the floor in very large letters with a piece of chalk and
then walked on the different parts of the word as they if were writing the letters
with their feet.

They were given pieces of coloured paper where the letters of the word were
printed in very large size (2cm width approximately). They cut out all the letters
and glued them on another piece of A4 paper in the right order. They cut out the
outline of the letters carefully, so as not to tear them, and they had the opportunity
to ‘feel” their shape.

They looked at the word carefully and spoke the letters one by one aloud. They
then covered the correct word, or closed their eyes, and repeated all the letters.
Then they wrote the word and checked it for spelling mistakes.

The teacher explained the etymology of the word and he or she helped the children
to analyse it into its morphemes.

He or she helped the children to think of as many derivatives of the word as they
could and to explain the exact meaning of each derivative.

The children were given a printed version of all the derivatives, and once more
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they discussed their spelling in relation to their meaning and etymological origin
and made sentences orally which included them.

16.  They wrote the word in all its inflections.

7. The teacher helped them to think of and say aloud as many compounds of the same
word family as possible. They also had to point out the parts of the word which

had exactly the same spelling units as the original word.

Activities one to twelve involved the multisensory method while activities 13 to
17 involved the linguistic method.

In the first week, activities one to twelve were followed by every child and
involved the teaching of three separate words. In the second week a further three words
were learned, again by means of activities one to twelve. In the third week all six words
were taught by means of activities thirteen to seventeen where the amount of time
necessary was less than in case of activities one to twelve. This procedure provided the
opportunity for revision over three weeks and was followed in subsequent weeks until

all 25 words had been taught.
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CHAPTER 10

THE RESULTS OF THE RESEARCH

Table 10.1 shows the means and standard deviations of the number of the correctly
spelled words on the first two spelling tests (PICTO 1 and PICTO 2) by each group of
participants for each set of words (SET A and SET B) and for each teaching method.

Table 10.1
Means and standard deviations of the number of the correctly spelled words on the first

spelling test by each group of participants for each set of words and for each teaching
method.

1* group 2™ group Untreated group
SET A PICTO 1 TRAD 1
Mean 22.92 7.12 -
sd (2.36) 4.27)
SET B TRAD 1 PICTO 1
Mean 8.33 22.38 -
sd (3.18) (2.24)

For both groups the difference between the PICTO 1 results and the TRAD 1
results was highly significant (first group, t=21.26, df=23, p<0.001; second group,
t=20.01, df=23, p<0.001).

One month after the end of their teaching programme two more spelling tests
(PICTO 2 and TRAD 2) were given to the participants. Table 10.2 gives the means and
standard deviations of the number of the correctly spelled words on these spelling tests
(PICTO 2, TRAD 2 and NO METHOD) by each group of participants for each set of
words (SET A and SET B) and for each teaching method.
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Table 10.2

Means and standard deviations of the number of the correctly spelled words on the

second spelling test by each group of participants for each set of words and for each

teaching method.
1* group 2™ oroup Untreated group

SET A PICTO 2 TRAD 2 NO METHOD
Mean 22.65 3.00 1.32

sd (2.42) (3.13) (1.49)
SET B TRAD 2 PICTO 2 NO METHOD
Mean 4.67 20.83 1.41

sd (2.44) (3.05) (1.76)

For the first and second groups of participants the difference between the PICTO
2 results and the TRAD 2 results was highly significant ( first group, t=29.70, df=22",
p<0.001; second group, t=25.25, df=23, p<0.001).

One-way analysis of variance showed significant differences between the means
of the number of the correctly spelled words on PICTO 2 and TRAD 2 and NO
METHOD, for both SET A (F=529.47, df=2, 66, p<0.001), and SET B (F=409.24, df=2,
67, p<0.001). Details will be found in Appendix 17, tables 17.1 and 17.2.

In addition, post hoc comparisons (Scheffé) were carried out between the means
of the number of the correctly spelled words of the first group, the second group and the
untreated group, in both SET A and SET B. The first post hoc comparisons (for SET A)
indicate significant differences (p< 0.001) between the first group and the other two

groups, but suggest that there is no evidence for a significant difference between the

" One child form the first group was not available to take the PICTO 2 spelling
test.
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second group and the untreated group. The second post hoc comparisons (for SET B)
indicate significant differences (p<0.001) between all pairs of groups. Details will be
found in Appendix 17, tables 17.3 and 17.4. Again PICTO shows the greatest
improvement compared to the other conditions. However, there is some evidence (on SET
B at least) that TRAD is better than doing nothing.

The next stage in the analysis was to compare the results of PICTO 1 with those
of PICTO 2 and the results of TRAD 1 with those of TRAD 2. Since PICTO 2 and TRAD
2 were administered one month after teaching had stopped, there was reason to suppose
that a number of the words might have been forgotten in the interim. If this were so, then
there would be fewer words correct on PICTO 2 than on PICTO 1 and fewer words
correct on TRAD 2 than on TRAD 1. It was also possible a priori that there would be a
greater - or lesser - degree of forgetting in the case of those taught by the traditional
methods. These possibilities are investigated in tables 10.3 and 10.4.

Table 10.3 shows the means and standard deviations in brackets of the number of

the correctly spelled words in PICTO 1 and PICTO 2 spelling tests for both groups.

Table 10.3
Means and standard deviations of the number of the correctly spelled words on PICTO
1 and PICTO 2.

Correctly spelled words | Correctly spelled words
on PICTO 1 on PICTO 2
1st group
Mean 22.92 22.65
sd (2.36) (2.42)
2nd group
Mean 22.38 20.83
sd (2.24) (3.05)
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In the case of the first group the difference between the scores on PICTO 1 and
PICTO 2 was found to be non-significant (t=0.81, df=22, ns); in the case of the second
group the result was marginally significant (t=2.78, df=23, p<0.05); this suggests a small

amount of forgetting. Table 10.4 shows the means and standard deviations of the number

of the correctly spelled words on TRAD 1 and TRAD 2 for both groups.

Table 10.4
Means and standard deviations of the number of the correctly spelled words on TRAD 1
and TRAD 2
Correctly spelled words | Correctly spelled words
on TRAD 1 on TRAD 2
Ist group
Mean 8.33 4.67
sd (3.18) (2.44)
2nd group
Means 712 3.00
(sd) (4.27) (3.13)

For both groups the differences between TRAD 1 and TRAD 2 were highly
significant (first group, t=4.19, df=23, p<0.001; second group, t=5.55, df=23, p<0.001).

This result indicates a large amount of forgetting in both groups.

To complete the analysis, three further questions seemed worth asking. These were:
L Was there any differential effect as a result of the children’s grade? In other words,
did the older children perform better or worse than the younger children?
11. Were there any gender differences?

ii.  Did any of the teachers achieve better results than others?
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It not impossible a priori that there is an optimum age at which teaching of this
kind is most effective. A comparison was therefore made between the children in the three
different grades to check if the ratio of correct to incorrect words on PICTO 1 and PICTO
2 and on TRAD 1 and TRAD 2 was any different.

Table 10.5 shows the means and standard deviations of the number of the correctly
spelled words on PICTO 1 for grades four, five and six; table 10.6 shows the means and

standard deviations for PICTO 2 for the three grades.

Table 10.5
Means and standard deviations of the number of the correctly spelled words on PICTO
1 for the three grades.
4™ orade 5™ grade 6" grade
Mean 23.50 22.59 22.33
sd (1.92) (2.34) (2.40)
Table 10.6
Means and standard deviations of the number of the correctly spelled words on PICTO
2 for the three grades.
4™ grade 5™ grade 6" grade
Mean 22.87 21.04 22.00
sd (2.16) (2.92) (3.02)

A one way ANOVA showed that there was no significant difference among the
three grades either for PICTO 1 (F=0.72, df= 2, 45, ns) or for PICTO 2 (F=1.31, df=2,
44, ns) spelling test. Details will be found in Appendix 18, tables 18.1 and 18.2.

Table 10.7 shows the means and standard deviations of the number of the correctly
spelled words on TRAD 1 for the three grades and table 10.8 shows the means and the
standard deviations of the number of the correctly spelled words on TRAD 2 for the three
grades.

130



Means and standard deviations of the number of the correctly spelled words on TRAD 1

for the three grades.

Table 10.7

Means and standard deviations of the number of the correctly spelled words on TRAD 2

for the three grades.

4™ grade 5™ grade 6™ grade
Mean 8.37 7.13 8.16
sd (4.80) (3.54) (3.66)
Table 10.8

4™ grade 5™ grade 6™ grade
Mean 4.25 3.81 3.66
sd (3.32) (2.68) (3.12)

A one way ANOVA showed that there was no significant difference between the
means of the correctly spelled words either for TRAD 1 (F= 0.49, df=2, 45, ns) or for
TRAD 2 (F=0.10, df= 2, 45, ns). Details will be found in Appendix 18, tables 18.3 and
18.4.

It may be concluded, therefore, that the age at which the children were being taught
had not affected the results.

It is also not impossible that boys would be found to be more receptive to the
teaching than girls or vice versa. A comparison was therefore made of the means of the
correctly spelled words on PICTO 1 and PICTO 2 as well as on TRAD 1 and TRAD 2
to check if there was any difference between boys and girls.

Tables 10.9 and 10.10 show the means and standard deviations of the number of

the correctly spelled words on PICTO 1 and PICTO 2 for boys and girls respectively.
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Table 10.9
Means and standard deviations of the number of the correctly spelled words on PICTO

1 for boys and girls.
Boys Girls
Mean 22.84 22.20
sd (2.34) (2.17)
Table 10.10
Means and standard deviations of the number of the correctly spelled words on PICTO
2 for boys and girls.
Boys Girls
Mean 21.59 22.00
sd 3.13) (2.33)

No significant difference was found between the means of the number of the
correctly spelled words either for PICTO 1 (t=0.91, df= 46, ns) or for PICTO 2 (t=0.45,
df=45, ns).

Table 10.11 shows the means and standard deviations of the number of the
correctly spelled words on TRAD 1 for boys and girls and table 10.12 shows the means

and standard deviations of the number of the correctly spelled words on TRAD 2 for boys

and girls.
Table 10.11
Means and standard deviations of the number of the correctly spelled words on TRAD 1
for boys and girls.
Boys Girls
Mean & 1 773
sd (4.32) (2.25)
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Table 10.12
Means and standard deviations of the number of the correctly spelled words on TRAD 2

for boys and girls.
Boys Girls
Mean 3.42 4.73
sd (2.88) (2.84)

No significant difference was found between boys and girls either for the TRAD1
(t=0.01, df= 46, ns) or for the TRAD 2 (t= 1.46, df= 46, ns).

It may be concluded that there was no difference between the boys and the girls in
the way in which they responded to the teaching.

Finally it is sometimes argued that in the case of any teaching programme the
personality of the teacher affects the results more than the method used. Since in the
present study four different teachers were used (including the researcher) this was a
matter, which could be checked. If the personalities of the teachers were having a
differential effect on the results there would be a significant difference in the number of
the correctly spelled words according to which teacher had done the teaching. A
comparison was therefore made in the means of the number of the correctly spelled words
on PICTO 1 and PICTO 2 as well as on TRAD 1 and TRAD 2. Tables 10.13 and 10.14
show the means and standard deviations of the number of the correctly spelled words on

PICTO 1 and PICTO 2 respectively broken down by teachers.

Table 10.13
Means and standard deviations of the number of the correctly spelled words on PICTO

1 broken down by teachers.

1* teacher 2% teacher 3" teacher 4" teacher
Mean 23.33 22.50 22.33 2241
sd (1.82) (2.81) (2.38) (2.19)
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Means and standard deviations of the number of the correctly spelled words on PICTO

2 broken down by teachers.

Table 10.14

1% teacher 2" teacher 3" teacher 4" teacher
Mean 22.83 22.45 20.75 20.91
sd (1.40) (3.26) (3.84) (2.15)

A one way ANOVA showed that there was no significant difference between the
means of the number of the correctly spelled words either for PICTO 1 (F=0.47, df= 3,
44, ns) or for PICTO 2 (F=1.67, df= 3, 43, ns). Details will be found in Appendix 18,
tables 18.5 and 18.6.

Tables 10.15 and 10.16 show the means and the standard deviations of the number
of the correctly spelled words on TRAD 1 and TRAD 2 respectively broken down by

teachers.

Table 10.15
Means and standard deviations of the number of the correctly spelled words on TRAD 1

broken down by teachers.

1% teacher

2" teacher

3" teacher

4™ teacher

Mean 8.08 8.58 8.25 6.00
sd (2.64) (3.75) (4.49) (3.88)
Table 10.16

Means and standard deviations of the number of the correctly spelled words on TRAD 2

broken down by teachers.

1* teacher 2" teacher 3" teacher 4™ teacher
Means 4.75 4 .58 3.08 2.91
sd 2.73) (2.23) (3.34) (3.05)
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A one way ANOVA showed that there was no significant difference either for
TRAD 1 (F=1.16, df= 3, 44, ns) or for TRAD 2 (F=1.36, df=3, 44, ns). Details will be
found in Appendix 18, tables 18.7 and 18.8.

These tables show that there was no significant difference among the four teachers
in the number of the correct words on either PICTO or TRAD. Moreover, had the
personality of the teacher been a major factor it would be hard to explain why all teachers

achieved better results with the pictographic method than with the traditional methods.
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CHAPTER 11

DISCUSSION AND SUGGESTIONS FOR
FURTHER RESEARCH

The evidence contained in this study supports the claim that the pictographic
method is more effective than the traditional methods for teaching spelling to Greek
dyslexic children. This was found to be the case despite the extra time spent on the
traditional methods. Moreover, when the pictographic method was used, it was found that
even when the children had gone for a month without having revised a single word, they
were able to remember the majority of the words which they had been taught. It remains
to consider why this should be so.

The Pictographic method is in fact a multisensory method in the sense that all the
sensory modalities - visual, auditory, kinesthetic and tactile - are involved. Thus the
children were required to look at and to say the ambiguous letters, to describe their shape,
to discuss the meaning of the words, to look at the way in which the teacher was drawing
the pictograms, and to draw the same pictograms by themselves.

Thus the pictographic method and the traditional multisensory teaching method,
as presented in Gillingham and Stillman programme and as used in English-speaking
countries, have very much in common. The only difference between the two methods
seems to be the fact that in the pictographic method pictures are used as an aid to
memorisation. Is, then, the presence of the pictures the main reason for the success of the
pictographic method?

An important reason for its success appears to be that by eliminating alternative
ways of representing the same sound it reduces the non-transparency of the Greek writing
system. In addition, it replaces the symbolic alphabetic material by the use of pictures -

which are easier to remember than linguistic symbols. In this connection the work of
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Vellutino (1979, see chapter 1) and Paivio (1991, see chapter 4) are of particular
theoretical importance.

It seems, too, that a necessary condition for the success of the pictographic method
was that the pictograms were organized into a system. The essence of the system was the
fact that links exist between the pictogram, the meaning of the word and the shape of the
letters, and, above all, the fact that these pictograms either represent the object which is
referred to by the meaning of the word or remain constant by representing only human
figures (men and women); in that case each figure is drawn in a unique way and confusion
between the ambiguous letters is therefore impossible. Thus it seems likely that an
essential ingredient of success is that the pictograms should be constructed in accordance
with rules, for instance that the letter » /i/ has always to be depicted as a man or a boy and
never as a woman or a girl.

It should be remembered that in the 5th exploratory study the children were
allowed to convert the ambiguous letters of the target words into pictograms according
to their own ideas and without any rules. The results showed that after having drawn
pictographic representations for a large number of words they had forgotten the
pictograms which they had chosen. It is therefore possible that the use of pictures is not
sufficient on its own for the success of the pictographic method; it appears to be
necessary to use them in a context where memorisation has been helped by the reduction
of ambiguity.

It is perhaps significant that no one, so far, has attempted a similar pictographic
method for teaching English spelling or another language’s spelling.

With regard to Lyn Wendon'’s pictorial method (see chapter 2), it is different from
the pictographic method described in this thesis in that it does not aim to help children in
learning irregular spelling patterns. Rather the letters are depicted so that they represent
words the initial sound of which is the sound of the depicted letter. For example letter &
is depicted as a king; it represents the word king the initial sound of which is /k/. In
contrast, in the method used in the present research, the letters are depicted in such a way

that the shape of the depicted object would remind the children of the shape of the letters.
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In other words, the aim of the Greek pictographic method is to help the children to
remember the depicted letters as a part of the spelling pattern of a word and not to help
them to make letter-sound associations.

The fact that Greek is more transparent than some other languages which use an
alphabetic system (e.g. English) made the pictographic method more workable in Greek
than it might have been in other languages. The fewer the ambiguous (or irregular) letters
the less are the effects of non-transparency and the greater the possibility of making the
language totally transparent.

In view of the fact that the rules of the pictographic method depend on the
morphology of the language and on its distinctive peculiarities, creation of pictograms
similar to the Greek ones for teaching spelling in another language might not be effective.
If such a system were to be created different rules would have to be invented so as to take
account of the specific irregularities of that language’s written form. In addition, in
languages which have a high degree of non-transparency the creation of such a pictorial
system would become very difficult.

Apart from the above, the present investigation has raised the following points
which also need further research.

l. It would be interesting to investigate whether the pictographic method can be
effective in the case of slow learners and children with below average intelligence
and in the case of poor spellers of average intelligence and above who are not
dyslexic.

2, The exploratory studies suggested that a combination of the pictographic method
and the linguistic method might be more effective than the pictographic method
on its own. It would therefore be interesting to investigate this point further.

3. A longitudinal study needs to be undertaken in which children’s spelling progress
is monitored over a longer period of time than was possible in the present study.
As a first stage of research this would involve investigating whether a child who
has acquired spelling skills up to a particular level through the pictographic

method and who at the same time has developed understanding of the etymology
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of the words will continue to make progress in spelling. Both points, namely the
spelling level and the level of linguistic ability necessary for the child to progress
without special help, need themselves to be investigated. Following from this, the
next stage would be to assess other aspects of literacy such as reading ability, text
comprehension, phonological skills and syntactic difficulties. Such skills could be

tested routinely.
Much, therefore, remains to be discovered. For the present, however, it can be
claimed with confidence that in the case of Greek children within the age range of the

present study the pictographic method is likely to be a successful way of teaching spelling.
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APPENDIX 1

First exploratory study: the twenty Greek words taught to the children with
their ‘difficult’ letters and their English translation

Greek words ‘Difficult’ English translation
letters
viyTo v night
TOpl v cheese
YOaAL v fish-bowl
TTVO 1 bird
POTIA ® fire
pOMA ® nest
OYTOLO v finger
TOUTTOVO v drum
QVTO ) plant
Coyapid v bathroom scale
U®pO 0 baby
oLKO v fig
aAvoida v chain
KUKAOG v circle
KUTELO v cup
UIVOG v sleep
TOY®TO ® ice-cream
LoAlBt v pencil
KOWEAN v hive
YEULWOVOG &L, ® winter
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APPENDIX 2

Table 2.1°

First exploratory study, first group of children: age in months and
number of correctly spelled words on the first and the second spelling test
for each child (percentages in brackets)

Age in Number of correctly Number of correctly

Participants | months spelled words on the spelled words on the

first spelling test second spelling test

(percentages in brackets) | (percentages in brackets)
P1 122 20 (100%) 20 (100%)
P2 126 20 (100%) 20 (100%)
P3 121 20 (100%) 20 (100%)
P4 124 20 (100%) 20 (100%)
P5 137 20 (100%) 20 (100%)
P6 132 20 (100%) 20 (100%)
P7 135 20 (100%) 20 (100%)
P8 138 20 (100%) 20 (100%)
2o 136 20 (100%) 20 (100%)
mean 130.11 20 (100%) 20 (100%)
sd 6.45

' Where an Appendix contains more than one table the Appendix number is
followed by the number of the table. Thus, Appendix 2, table 1 is described as
Table 2.1.

155



Table 2.2

First exploratory study, second group of children: age in months and
number of correctly spelled words on the first and the second spelling test
(percentages in brackets)

Agein |Number of correctly spelled | Number of correctly spelled
Participants| months |words on the 1* spelling test|words on the 2™ spelling test
(percentages in brackets) | (percentages in brackets)

P1 120 5 (25%) 2 (10%)

P2 124 7 (35%) 4 (20%)

P3 123 3 (15%) 0 (0%)

P4 133 9  (45%) 2 (10%)

P5 132 6 (30%) 2 (10%)

P6 134 5 (25%) 1 (5%)

mean 127.66 5.8 (29.1%) 1.8 (9.16%)
sd 5.49 1.86 1.21
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APPENDIX 3

Second exploratory study : number of correctly spelled words out of the
100 derivatives and compounds of the twenty original words (which had
been taught in the first exploratory study) for each child

Participants Number of
correct words
Pl 65
P2 48
P3 70
P4 69
P5 84
P6 87
P7 93
P8 75
P9 79
mean 74.4
sd 12.70
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APPENDIX 4

Fourth exploratory study: the 105 words which were taught to the children
with their ‘difficult’ letters and their English translation.

Greek words Difficult English translation
letters

vUyto ) night

nuepa n day

NAL0G n sun

andovt M nightingale

KeAomdw n to sing

QO ® nest

AvolEn ot spring

POTLO ® fire

Qg ® light

Y WOTO ® ice-cream

Umvog v sleep

YAvKo v sweet /cake

avii(popog n uphill

KOTHEOPOG M downhill

Gryxvpa v anchor

puL ) rice

pUydoro v almond

PLAYTO v talisman

Cwvn ® belt

oKDAOG v dog

AbKog v wolf

voy v nail
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daytoho v finger
UTPOVHVTOL ) face down
nodNAaTo n bicycle
LoADB v pencil
pnyevéK n motorcycle
KUTE O v cup
oTapUAL ) grapes
GKOVATKL n worm

Topi ) cheese
oTnALG n cave
TpUTO, v hole

oQupl v hammer
otnfog chest
LOpO ® baby
OWLLO. Q) body
YAVTTO v sculpture
KOYUAL v sea-shell
KOAOKUOL v courgette
YOGAL v fish-bowl
aOpoilm ot to add
Evho v wood
KAOOTH ® sewing threat
KoAwdto ® wire
KAOVAPL ® branch
KUKAOG v circle
KOANHEPQ n good morning
nopilo v to smell
cUPTAPL v drawer
TLPCOC v firebrand

159




TOUTTOVO ) drum
XOPLO ® village
ddicpv 0 tear
YNAG. v high
KOADUTTW ) to swim
aAvoido ) chain
TRV ) fly
Ebotpa v sharpener
Cuyapid v bathroom scale
EPOTOC ® love
KapLdL v nut

VYpo ) liquid
Vo n goose
Bpion v tap

KpLO v cold
oTNAn n column
Bpakag [ thorax
Nx0G n sound
immog T horse
nmopabvpo v window
Abnva n Athens
oUKo v fig
coupiyTpe v whistle
myn n spring
¥PLOO v gold
VOOIKO v bride’s dress
YEQLPQ 0 bridge
Kopgio n camel
Aopa v lyre
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KAWGO ® broody hen
TUyorOUTLON v firefly
oy io ) diploma
are&intoTo ® parachute
dyyehog YY angel
TRiy¥ea v flour mill
Bdracoo 00 sea
KOWEAN v hive
ouvIpPavi v fountain
yopi Q) bread
TOPALAOG v rocket
TETEWVOG £l cock
pOYYOG ) muzzle
YEADVAL ® tortoise
YOPOG 0 dance
TOPKOY v fire
KOUTTOAN v curve
Hopo v aroma
OKEVOG ® ocean
Buboc v bottom of the sea
YOV ® shopping
pefuoL v chickpea
Voo ) cloth
pudxt v stream
Avyvapt v oil lamp
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APPENDIX 5

Table 5.1

Fourth exploratory study: numbers of words for which pictograms had
been created broken down by letter and sound (percentages in brackets).

‘Difficult’ letters with Number of words
their sounds
v /i 59 (56.20%)
n A/ 19 (18.10%)
gl /i/ 1 (0.95%)
ot /i/ 2 (1.90%)
® /o/ 21 (20.00%)
o /ef -
Double consonants 3 (2.85%)
Table 5.2

Fourth exploratory study: numbers of words for which pictograms had
been created broken down by grammatical type (percentages in brackets)

Grammatical Number of words
type
Concrete nouns 91 (86.6%)
Abstract nouns 6 (5.7%)
Adjectives 2 (1.9%)
Verbs 4 (3.8%)
Adverbs 2 (1.9%)
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APPENDIX 6

Table 6.1

Fourth exploratory study, children taught in a group: age in months,
number of words taught, number of correctly spelled words in the spelling
test and number of correctly spelled words in the ten dictated sentences
(percentages in brackets).

Number | Number of correctly Number of correctly
Participants | Age in |of taught| spelled words in the |spelled words in the ten
months | words spelling test dictated sentences

(percentages in brackets) |(percentages in brackets)
P1 113 64 - 63 (98.43%) 55 (91.60%)
P2 97 64 64 (100%) 53 (88.33%)
P3 124 64 64 (100%) 58 (96.66%)
P4 134 64 62 (96.87%) 54 (90.00%)
P5 137 64 64 (100%) 51 (85.00%)
mean 121 634  (99.06%) 542  (90.31%)

sd 14.65 0.80 2.31
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Table 6.2

Fourth exploratory study, children taught individually: age in months,
number of taught words, number of correctly spelled words in the spelling
test and number of correctly spelled words in the ten dictated sentences

(percentages in brackets).

Number of correctly Number of correctly
Participants|Age in| Taught | spelled words in the spelled words in thel0
months| words spelling test sentences
(percentages in brackets) | (percentages in brackets)
P6 117 97 95  (97.93%) 53 (88.30%)
P7 122 95 95  (100%) 58 (96.66%)
P8 127 96 96  (100%) 60 (100%)
P9 121 102 100 (98.03%) 55 (91.66%)
P10 125 88 88  (100%) 59 (98.33%)
P11 120 99 98  (98.98%) 56 (93.33%)
P12 125 101 101 (100%) 58 (96.66%)
P13 135 105 105 (100%) 54 (90.00%)
P14 138 97 97  (100%) 55 (91.66%)
P15 128 92 90  (97.82%) 59 (98.33%)
P16 139 96 95  (98.95%) 54 (90.00%)
P17 134 90 88  (97.77%) 52 (86.66%)
P18 138 93 91  (97.84%) 51 (85.00%)
P19 133 87 84  (96.55%) 56 (93.33%)
P20 147 84 84  (100%) 59 (98.33%)
P21 158 85 85  (100%) 59 (98.33%)
mean |131.68 - (98.99%) (93.53%)
sd 10.49
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APPENDIX 7

Fifth exploratory study: the seventy words dictated to the children with
their ‘difficult’ letters and English translation.

Greek words ‘Difficult’ letters | English translation
Tely0g ) wall
YAELQ® £l to suck
Bopog v anger
apoipeon ot subtraction
ePalm €l to tease
Cnpapng M messy
KOAMAOL AL glue
UNTEPQ n mother
TOPAdELTOG £l paradise
QeyyYapt vy moon
opeang el mountaineer
YP1yopog n quick
KNmovpog n gardener
TOQAOG v blind
GvBpmmog ® man
WPLOG ® mature
Inootg 1 Jesus
YOUVOG v naked
By n to cough
paateleey n to jump
delyvm el to show
Aayelo &l lottery
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avOoTWANG 0 florist
OTEINW el to threaten
YOLPETW ot to say goodbye
davellm &l to lend
Yopmdia ® choir
Avoitn oL Spring
KAELVD &l to close
10pWTAG Q) sweat
KOTOWK10, ot house
KAEO0PAg £l locksmith
VLo M baby
OEIoILOG el earthquake
Tail® at to play
AP0 widow
Coypbpog ® painter
a.de1alm £l to empty
16oppoTic pp balance
ANOTNG n robber
popdlm ot to share
TPOTELV® el to suggest
YAOROG ® pale

BrEW pa T look
Bpnva | to mourn
YELPOLPYOS £l surgeon
Cntievog burglar
QTOY0Og ) poor
TPWTOG © first
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ayyilo vy to touch
Tolpvm a to take
apyaiog ot ancient
Oepameio. &l therapy
gneiyov &l urgent
TUPOCPEGTNC v fire-man
ELOTIPAKTOPOG el conductor
oy OG v fat
OKOTEWOG gl dark
TOPAAVTOG ) paraplegic
Aelyavo &l corpse
E101KOG &l specialist
aAAGCo A to change
QUAAKOG v guard
YEDPYOC ® farmer
0.0TEL0G €l funny
TPOCHOTO Q) face
nayepag £l cook
yeltovag £l neighbour
KOTAPPAKING pp waterfall
AT ) sadness
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APPENDIX 8

Table 8.1

Fifth exploratory study: numbers of words taught to the children broken
down by letter and sound (percentages in brackets).

Irregular letters Number of words
with their sounds (percentages in brackets)
v fi/ 8  (11.14%)
n /i/ 12 (17.10%)
e /i 24 (34.20%)
ot /i/ 3 (4.20%)
® /of 13 (15.70%)
o1 /e/ 5 (7.10%)
Double consonants 7 (10.00%)
Table 8.2

Fifth exploratory study: number of words taught to the children broken
down by grammatical type (percentages in brackets).

Grammatical type Number of words
(percentages in brackets)
Concrete nouns 34 (48.5%)
Abstract nouns 7 (10.0%)
Adjectives 11 (15.7%)
Verbs 17 (24.2%)
Adverbs 1 ( 1.4%)
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APPENDIX 9

Table 9.1

Fifth exploratory study, children taught in a group: age in months,
number of taught words and number of correctly spelled words in the
spelling test (percentages in brackets)

Participants Age in Number of Number of correctly spelled
months taught words words in the spelling test
(percentages in brackets)
Pl 113 58 3 (5.17%)
P2 97 58 5 (8.62%)
P3 124 58 I (1.72%)
mean 111.33 3 (5.17%)
sd 11.08 1.63
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Table 9.2

Fifth exploratory study, children taught individually: age in months,
number of taught words and number of correctly spelled words in the
spelling test (percentages in brackets).

Participants Age in Number of Number of correctly spelled

months taught words words in the spelling test

(percentages in brackets)
P6 117 61 5 ( 8.19%)
P7 122 59 2 (3.38%)
P8 127 62 7 (11.29%)
P9 121 66 2 (3.03%)
P10 125 57 4 ( 7.01%)
P11 120 63 3 (4.76%)
P12 125 65 5 ( 7.69%)
P15 128 58 7 (12.06%)
P16 139 53 4 ( 7.54%)
P17 134 59 6 (10.16%)
P19 133 63 6 ( 9.52%)
P21 158 56 7 (12.50%)
mean 129.08 (8.90%)

sd 10.63
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APPENDIX 10

Table 10.1

Sixth exploratory study, children taught in a group: age in months,
number of taught words and number of correctly spelled words in the
spelling test (percentages in brackets)

Participants Age in Number of Number of correctly

months taught words spelled words
(percentages in brackets)
Pl 127 51 48  (94.1%)
P2 125 51 51  (100%)
P3 134 51 46  (90.1%)
P4 136 51 46  (90.1%)
P5 135 51 44 (86.2%)
P6 138 51 49 (96.0%)
mean 1325 473 (92.75%)
sd 4.78 2.28
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Table 10.2

Sixth exploratory study, children taught individually: age in months,
number of taught words and number of correctly spelled words in the
spelling test (percentages in brackets)

Participants Age in Number of Number of correctly
months taught words spelled words
(percentages in brackets)

P7 126 59 54 (91.50%)
P8 123 64 64  (100%)
P9 127 65 65  (100%)

P10 125 65 61  (93.80%)

P11 133 63 61  (96.80%)

P12 134 61 52 (85.20%)

P13 135 67 61  (91.04%)

mean 129 (94.04%)
sd 4.50
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APPENDIX 11

Table 11.1

Seventh exploratory study, students of Primary School taught in a group:
age in months, number of taught words and number of correctly spelled
words in the spelling test (percentages in brackets)

Participants Age in Number of Number of correctly
months taught words spelled words
(percentages in brackets)
13T GROUP

Pl 125 288 262 (90.97%)
P2 123 288 276 (95.83%)
P3 121 288 268  (93.05%)
P4 136 288 271 (94.09%)
P5 139 288 263 (91.31%)
P6 140 288 271 (94.09%)
mean 130.66 268  (93.22%)

sd 7.84 4.85

2NP GROUP

P 127 el 408  (91.89%)
P8 131 444 418  (94.14%)
P9 124 444 413 (96.84%)
P10 125 444 398 (89.63%)
P11 126 e 412 (92.79%)
P12 141 <ot 417 (93.91%)
P13 137 444 399 (89.86%)
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P14 140 444 396  (89.18%)

P15 133 444 396  (89.18%)

P16 141 444 403 (90.76%)

mean 132.5 406 (91.81%)
sd 6.51 8.22
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Table 11.2

Seventh exploratory study, students of Primary School taught
individually: age in months, number of taught words and number of
correctly spelled words in the spelling test (percentages in brackets).

Participants Agein Number of Number of correctly
months taught words spelled words
(percentages in brackets)
P17 110 73 71 (97.26%)
P18 114 150 144 (96.00%)
P19 109 102 93 (91.17%)
P21 116 178 172 (96.62%)
P21 124 467 422 (90.36%)
P22 127 680 664 (97.64%)
P23 125 334 327 (97.90%)
P24 123 127 125 (98.42%)
P25 129 692 670 (96.82%)
P26 126 488 418 (85.65%)
P27 121 567 534 (94.17%)
P28 128 583 508 (87.13%)
P29 127 231 211 (91.34%)
P30 124 118 115 (97.45%)
P31 126 65 65 (100%)
P32 128 89 87 (97.75%)
P33 127 661 643 (97.20%)
P34 125 700 677 (96.71%)
P35 129 695 663 (95.39%)
P36 131 670 628 (93.73%)
P37 128 584 566 (96.91%)
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P38 121 90 90 (100%)
P39 125 700 670 (96.71%)
P40 122 690 659 (95.50%)
P41 129 141 138 (97.87%)
P42 123 33 33 (100%)
P43 128 655 649 (99.08%)
P44 131 650 622 (95.69%)
P45 199 634 600 (94.63%)
P46 122 478 465 (97.28%)
P47 124 658 633 (96.20%)
P48 126 111 110 (99.09%)
P49 122 686 640 (93.29%)
P50 127 443 431 (97.29%)
P51 121 190 187 (98.42%)
P52 129 467 422 (90.36%)
P53 125 500 481 (96.20%)
P54 123 222 201 (90.54%)
P55 128 45 45 (100%)
P56 124 540 503 (93.14%)
P57 126 500 466 (93.20%)
P58 121 456 421 (92.32%)
P59 129 530 514 (96.98%)
P60 125 120 118 (98.33%)
P61 127 560 532 (95.00%)
P62 123 32 32 (100%)
P63 127 386 330 (85.49%)
P64 122 600 574 (95.66%)
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P65 126 602 588 (97.67%)
P66 128 345 320 (92.75%)
P67 122 650 639 (98.30%)
P68 125 582 576 (98.96%)
P69 127 29 29 (100%)
P70 124 260 252 (96.92%)
P71 123 670 644 (96.11%)
P72 121 420 387 (92.14%)
P73 129 250 232 (92.80%)
P74 128 500 472 (94.40%)
P75 131 470 425 (90.42%)
P76 123 320 301 (94.06%)
P77 127 122 122 (100%)
P78 125 610 600 (98.36%)
P79 124 204 184 (90.19%)
P80 126 506 475 (93.87%)
P81 121 550 537 (97.63%)
P82 128 200 198 (99.00%)
P83 133 170 164 (96.47%)
P84 138 45 44 (97.77%)
P85 140 600 588 (98.00%)
P86 133 672 624 (92.85%)
P87 139 332 312 (93.97%)
P88 135 120 117 (97.50%)
P89 134 408 385 (94.36%)
P90 143 123 121 (98.37%)
P91 133 324 311 (95.98%)
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P92 137 605 573 (94.71%)
P93 134 487 455 (93.42%)
P94 140 355 337 (94.92%)
P95 137 287 264 (91.98%)
P96 136 300 275 (91.66%)
P97 138 100 100 (100%)
mean 126.93 (95.54%)
sd 6.12
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Table 11.3

Seventh exploratory study, students of Primary School with low
intelligence level taught individually: age in months, 1Q, number of taught
words and number of correctly spelled words in the spelling test
(percentages in brackets).

Participants | Agein | IQ Number of Number of correctly spelled
months taught words |words (percentages in brackets)
P98 126 82 370 254 (68.64%)
P99 140 86 508 230 (45.27%)
P100 134 94 250 238 (95.20%)
P101 137 80 200 164 (82.00%)
mean 134.25 | 85.5 (72.77%)
sd 321 5.36
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Table 11.4

Seventh exploratory study, students of High School taught individually:
age in months, number of taught words and number of correctly spelled
words in the spelling test (percentages in brackets)

Participants Age in Number of Number of correctly
months taught words spelled words
(percentages in brackets)
P102 153 400 378 (94.50%)
P103 146 360 342 (95.00%)
P104 149 285 265 (92.98%)
P105 148 155 155 (100%)
P106 152 470 463 (98.50%)
P107 145 360 348 (96.60%)
P108 147 410 396 (96.60%)
P109 153 380 336 (88.42%)
P110 149 29 27 (100%)
P111 158 340 332 (97.64%)
P112 163 402 388 (96.51%)
P113 167 336 329 (97.91%)
P114 158 300 296 (98.66%)
P115 161 280 271 (96.78%)
P116 175 100 100 (100%)
P117 176 260 243 (93.46%)
P118 193 25 25 (100%)
P119 199 60 60 (100%)
P120 201 400 384 (96.00%)
P121 197 452 417 (92.25%)
P122 194 190 169 (88.94%)
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P123 208 200 200 (100%)

P124 229 300 300 (100%)
mean 170.47 (96.55%)
sd 23.98

* The number of the words which were taught to the above participants varied
according not only to the number of their misspelled words but also to the time which
was spent in teaching them.
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APPENDIX 12

Table 12.1

Eighth exploratory study, group A - taught by the pictographic method:
age in months and number of correctly spelled words in the first and the
second spelling test out of a possible 60 for each child

Participants| Agein [Number of correctly spelled Number of correctly spelled
months  |words in the 1% spelling testwords in the 2™ spelling test
P1 123 59 54
P2 119 58 58
P3 125 55 52
P4 126 57 55
P5 122 56 56
P6 129 58 56
P7 124 58 58
P8 128 57 56
P9 129 57 57
P10 127 56 55
mean 125.2 57.1 54.8
sd 3.09 1.13 1.73
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Table 12.2

Eighth exploratory study, group B - taught by the traditional methods:
age in months and number of correctly spelled words in the first and the
second spelling test out of a possible 60 for each child

Participants | Agein |Number of correctly spelled [Number of correctly spelled
months |words in the 1™ spelling test words in the 2™ spelling test
P11 122 12 3
P12 117 21 1
P13 119 17 4
P14 124 15 7
P15 129 19 5
P16 121 13 2
P17 132 18 6
P18 135 24 5
P19 140 22 4
P20 137 14 5
mean 127.6 17.5 4.2
sd 7.69 3.82 .75

* A t-test showed a significant difference between the means of the number of the
correctly spelled words of the two groups for both measures (t=29.76, p<0.001 for the
first and t=63.23, p<0.001 for the second.
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APPENDIX 13

Main Research: the 100 words which were dictated to the participants in
the main research with their irregular letters and their English translation

Greek words Irregular letters English translation
Ovelha v, &, AL storm
GvBpwmog ®, 0 man
KAEIVD &L, ® close
Kivduvog 1,0, 0 danger
TPWTOG ®, 0 first
yomrteio, 0,1, &t charm
LOpmILL v, M, 1 smell
EVVEQ g, W, & nine
nopilm v, 1, ® smell
olKO v, 0 fig

o UG v fat

KpLP® v, O hide
OTTELAW gL, ® to threaten
KUTaPiool v, 1, 00, 1 cypress tree
gKELVO g, €l that
alevPL €V, 1 flour
VoUW M, 0, ® to worry
coupopio v, Ui, 0,1 gang

gVyM v, N wish
OUAT gV, M yard
Kopog at, o weather
oLVVEPO V, W, &, 0 cloud
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yovia ®, 1 corner
Iocewdwvag 0, &1, ® Posidonas
aloOnuo at, M feeling
QULAOKOG ) guard
nuépo n, & day
ToY®OTO ® ice-cream
HooTic v, O, 1 short-sight
KOAAOVTIKG, A, 0,1 cosmetics
MANTPLWONG MM L, O,"N poisonous
oUKO-GT)K® 0,0 - M, © fig - get up
duhe pa 1, €1, LU break
TOAD 0,V very
Topabvpo v, 0 window
YPOLGO v, 0 gold
Bopupog 0,0, 0 noise
OpLYELD 0,1V, £1 mine

dvo v, 0 two

Cowvm ®, M belt
naTopo ® floor
TOPUVVOG V, W, 0 tyrant
ovvepyeio v, €, €1 garage
loopporia 1,0, pp, 0, 1 balance
OLOTUVOLLOG v, 0, 0 policeman
VIOV® v, ® dress
dovield £l job
COANVOG ®, N tube
TPOKVLUL AL 0,7V, Ol mole
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aoppayia at, 0, pp, 1 bleeding
Aettovpyia el divine service
TOXLTNTO v, M speed
adeldlm &L, empty
TPOCTAOEL 0, €1 attempt
TOAUTPOG 0,1, 0 daring
YAVKO v, 0 sweet
PLO® v, ® blow

Tpmi o, 1 morning
nAog M, 1,0 sun
cOAAMYM v, AL, M, M arrest
Evponoiog gV, M, 01, 0 European
cvyvpilom 0,0, 1, O to tidy up
TPOGKLVILLOL 0,0,1 worship
dvothynuo v, 0, M accident
QPOTIO m, 1 fire

Avoién oL, M Spring
appafwvog pp, ® engagement
QIO TVITG L 0T 0,0, ® finger prints
KPUGTOAAO v, A crystal
TionKog 1,7, 0 monkey
GKOVANKL M, L worm
TPOGHOTO 0, ®, O face
paysipiooa €L, 1, 6O cook
SOVTELMTOC €, ®,0 lace
£100TTO1LW €1, 0, 0L, ® to notify
YETOVIGOQ €1, 0, 1, 60 neighbour
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EumorvTog v, 0,0, 0 barefooted
KOVOT®mAELO 0, M, €1 tobacconist’s
apoLo at, 0 thin

KOvouplo at, 1, 0 new
YEPOTEPOG €,0,¢,0 worst

KpUP® v, ® hid

yovoika, v, oL woman

KOML AT 0, U, 1 piece

KPULL UEVOC v, UM, €, O hidden
onuelopa n, €L, ® note
oLVIVOOLLOG v, 0, 0 combination
KOAMEpyELo A, 1 g, 8l cultivation
YEPOVPYELD &L, €1, 0 operation room
ocv({ntw v, 1, ® to discuss
oTLad n, 1 sign

KOML LOTHPLO 0, UK, ®, M, 1, O hairdresser’s
onuaia 1, oL flag

opelarng 0, €, M mountain climber
TovnyLpL n,v,1 festival
aAnOsia n, € truth
Lem@opeio g, M, €1, 0 bus
LLOEVTTIPLO at, €V, M, L, 0 maternity clinic
EUTPNCULOG &1, 0 fire-raising
OVEAKVOTT) PG g,0,1M elevator
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APPENDIX 14

Main research: distribution of numbers of the correctly spelled words for
the 748 pupils with grouped frequencies (1-3, 4-6, etc).

Number of correctly Number of Percentage
spelled words students

1-3 14 1.9%

4-6 15 2.0%

7-9 12 1.6%
10-12 17 2.3%
13-15 18 2.4%
16-18 8 1.1%
19-21 9 1.2%
22-24 13 1.7%
25-27 14 1.9%
28-30 25 3.4%
31-33 21 2.8%
34-36 28 3.8%
37-39 28 3.8%
40-42 30 43%
43-45 35 4.6%
46-48 38 5.1%
49-51 38 5.1%
52-54 24 3.2%
55-57 36 4.8%
58-60 47 6.3%
61-63 34 4.5%
64-66 35 4.6%
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67-69 34 4.5%
70-72 27 3.7%
73-75 25 3.3%
76-78 29 3.8%
79-81 22 2.9%
82-84 29 3.8%
85-87 14 1.9%
88-90 12 1.6%
91-93 9 1.2%
94-96 3 0.6%
97-99 3 0.3%
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APPENDIX 15

Table 15.1
Main research, first group: number of positive indicators (‘pluses’) on the
BDT for each participant
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Table 15.2

Main research, second group: number of positive indicators (‘pluses’) on
the BDT for each participant
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Table 15.3

Main research, untreated group: number of positive indicators (‘pluses’)
on the BDT for each participant

Participants BDT
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Main research: one-way ANOVA for table 7.2

APPENDIX 16

Source of

Sum of

Degrees of Mean F P
variance squares freedom squares
Between groups 1.44 2 0.72 0.03 | ns
Within groups 1464.21 69 21.22
Total 1465.65 71
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APPENDIX 17

Table 17.1

Main research: one way ANOVA for table 10.2 (a)

Source of Sum of | Degrees of Mean F P
variance squares freedom squares
Between groups | 6449.00 2 3224.50 |529.47 |<0.001
Within groups 401.99 66 6.09
Total 6850.99 68
Table 17.2
Main research: one way ANOVA for table 10.2 (b)
Source of Sum of | Degrees of Mean F P
variance squares freedom squares
Between groups | 5074.60 2 25373 | 409.24 <0.001
Within groups 415.98 67 6.20
Total 5490.58 69
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Table 17.3

Main research: post hoc comparisons (Scheffé) between the means of the
number of the correctly spelled words of the I* group, the 2" group and the
untreated group for the words in SET A

1 group 2" group Untreated group
1* group -
2™ group 26.92 (p<0.001) -
Untreated 29.22 (p<0.001) 2.3 (ns) -
group
Table 17.4

Main research: post hoc comparisons (Scheffé) between the means of the
number of the correctly spelled words of the I group, the 2™ group and the
untreated group for the words in SET B

1* group 2™ group Untreated group
1* group -
2" group 29.93 (p<0.001) -
Untreated 6.03 (p<0.001) 35.96 (p<0.001) -
group
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APPENDIX 18

Table 18.1

Main research : one-way ANOVA for table 10.5

Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 7.66 2 3.83 0.72 ns
Within groups 23931 45 5.31
Total 246.97 47
Table 18.2
Main research : one-way ANOVA for table 10.6
Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 21.57 2 10.78 1.31 ns
Within groups 359.82 44 8.17
Total 381.39 46
Table 18.3
Main research : one-way ANOVA for table 10.7
Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 14.51 2 TS 0.49 ns
Within groups 654.96 45 14.55
Total 669.47 47
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Table 18.4

Main research : one-way ANOVA for table 10.8

Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 1.89 2 0.94 0.10 ns
Within groups 394.77 45 8.77
Total 396.66 47
Table 18.5
Main research : one-way ANOVA for table 10.13
Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 112 3 257 0.47 ns
Within groups 239.25 44 543
Total 246.97 47
Table 18.6
Main research : one-way ANOVA for table 10.14
Source of Sum of Degrees of Mean F P
variance squares freedom squares
Between groups 39.84 3 13.28 1.67 ns
Within groups 341.56 43 7.94
Total 381.40 46
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Table 18.7

Main research : one-way ANOVA for table 10.15

Source of Sum of Degrees of Mean F
variance squares freedom squares
Between groups 49.39 3 16.46 1.16
Within groups 620.08 44 14.09
Total 669.47 47
Table 18.8

Main research : one-way ANOVA for table 10.16

Source of Sum of Degrees of Mean F
variance squares freedom squares
Between groups 33.66 3 11.22 1.36
Within groups 363.00 44 8.25
Total 396.66 47
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APPENDIX 19

Table 19.1

First exploratory study: the pictographic representations of the twenty
words which were taught to the participants with the Greek words and their
English translation.

gt
[

mqv6 (bird) potid (fire)

\ ./

t@unavo

4 ot &

tpnavo (drum) ¢@ut6 (plant)
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HwpS (baby)

L

+ flei e

dAuo(Sa (chain)

oA (pencil)

o édn (hive) XELPWVag (winter)
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Table 19.2

Fourth exploratory study: the pictographic representations of the 105
words which were taught to the participants with the Greek words and their
English translation.

Gvol&n (spring) potd (fire) pwg (light)
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nayoto (ice cream) Grivog (sleep) yAuko (sweet, cake)

pPUQL (rice) puAoytd (talisman)

gadvn (belt) oxUAog (dog) Adxog (wolf)
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S
%

k®@neno

kUreddo (cup)

onnd (cave) tptna (hole)
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otrjfog (chest) pwpd (baby)

o@upi (hammer)

KoY UAL (sea-shell)

yAvnté (sculpture)

(body)

.

odpa

yuéAa (fish bowl) aBpoilw (to add)

KOAOKUOL (courgette)

-
sl '“ ]

nmhm.-v;lv
v m.l v 4

KAwotr (sewing threat) kad®blo (wire)

EdMo (wood)
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kUKAOg (circle) koAnuépa (goodmorning)

Ve n
‘:t_ A
s é_r !

BT
.

PnAd (high) | KOALUII® (to swim)

' 205



otijAn (column) Odpaxag (thorax , chest) 1jxog (sound)
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ryy (spring)

VKC‘!]J.li)\(I (camel) Abpa (lyre) | rA®OQ (broody hen)



éyyedog (angel) ‘ poAog (floormill) Odlaooa (sea)

Wy €0 i

kowédn (hive) popi (bréad)

mipavdog (rocket) netevog (cock) plyyog (muzzle)
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Bubdg (bottom of the sea) yovia (shopping) pepu 1‘(chickpea)

paopa (cloth) pudxki (stream) Avyvépt (oil lamp)
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Table 19.3

Sixth exploratory study: the pictographic representations of the seventy

words which were taught to the participants with the Greek words and their
English translation.

agaipeon (substraction)

K6AAa (glue) pntépa (mother) napadetcog (paradise)
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dve
pwIIog (man)
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-
(to ¢
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)
nndd :
w (to '.
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p)
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yopwbia (choir)

katoikia (house) | 1@81& (key) vijmo (baby)
212



woopponia (balance)

[
e ol

XAwpsg (pale) N BAéppa (look)

213



nuvpoofEatng (fire-man) elonpdxropag (conductor) nayug (fat)
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B ! L Lot TR e e o

elO1kAg (specialist) GA\og (another) pllakag (guard)

payeipag (cook) yeftovag (neighbour) katappdktyg (waterfall)

215
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APPENDIX 20

Main research: the pictographic representations of the fifty words which
were taught to the participants with the Greek words and their English
translation.

SET A (25 words)

BVeAla (storm)

i,

RS LY, TR CEH SRS Wl

pupwdié (smell) aneldd (to theaten) kunapioot (cypress tree)

avouxo (to worry) ovppopia (gang) [Tooe18avag (Posidonas)
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puoria (short-sight) o Kaz\z\uwmé (cosmetics) - SnAntnpiiddeg (poisonous)

SO g
ovvepyeio (garage)

owArjvag (tube) rtpoxupafa (mole, quay) apoppayia (breeding)
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Aertovpyia (divine service) oUAANpn (arrest) Evpwnaiog (European)

ovyupilw ((to tidy up)
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SET B (25words)

)

davten

TOC

OKOVALKL (Worm) payeiplooa (cook) Savtedwtdg (lace)

etbomnold (to notify) yertéviooa (neighbour) EuvnéAvtog (barefooted)
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pupe’voq (hiden) onueiopa (note) ovvéuaopds ( combination)

koAAépyela (cultivation)

'

Aewpopeio (bus) palevTiplo (maternity clinic) gunpnopdg (fire-raising)

221



avedkvotripag (elevator)
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APPENDIX 21

The 703 words: the Greek words with their English translation and their
pictographic representations.

223



npépa (day)

koAnomnépa (good evening) anbovt (nightingale)

avijpopog (uphill) kotigopog (downhill) PwALd (nest)

1 e,

okvAog (dog) Mkog (wolf) potid (fire)
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gtolpo (ready) noywto (ice-cream) Gnro; (s-leep)

yudda (fish-bowl) kUkAog (circle) KUKAGvo (cyclamen)
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A 38 30 -

E6Mo (wood) klwvdpt (branch) BdAlaocoa (sea)

npdomno (face) ovko (fig)

T g i o

X®pog (space) | xopog (dance) opupl (hammer)
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yrona (hit) oAU (very)

)

yipog (round-gyro) Xpood (gold) pout (bread)
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KOAoK

Ch
@D

L (pumpkin) opupiytpa (whistle) KUpa (wave)

nupyog (tower)

TRy sak % )

kAwoty (sewing-thread)

xovo (boil over)
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| .l.lE"."J\IOOO‘. (bee)

tpl (cheese) Bottupo (butter) Cadvn (belt)

229



Bpdon (tap)

aptybalo (almond)

Avyvépt (oil lamp)

e8a (here) gEw (outside) ndve (up)
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vitve (dress)

y6Uovw (undress)

evvéa (nine) téooepa (four) xpouoto (colours)
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éyerpa (droop) grbonold (to notify) Eevivag (quest room)

232



ypetdlopat (need)

neAaprog (huge) poupidw (smell) Hupndid (smell)
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O ey

veElnwvag (winter) Selyvw (show) untépa (mother)

234



kadvtepog (the best) povadw (shoot) KOALHIIG (to swim)

KoALIBNTpLO (swimming pool) naipvae (take) eV (pass)

235



yaunid (down, low) wnAd (high) PTwYSg (poor)

236



o
kAR G

operation roon) nnyaive (go)

1 p@d (I came)

olkoyevela (family) ayyoUpt (cucumber) glonpatto (collect)
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o “?; 31‘,,.

yewa (buy)

Eevoboyeio (hotel) pappaxeio (pharmacist’s) kovpefo (barber’s shop)
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{axapomAaoT

’
=to

T TS : IR ; : = ~ F £ o G
wdelo (music school) telwvelo (custom) avbonaing (florist)

BpAtonidAng (book seller) Gyvootog (unknown) ganmlwpa (lying down)

MavTorl Lot

noavtonwiefo (grocery) padiépovo (radio) KQOOETGPWVO (cassete recorder)

239



etpwvia (irory, sarcasm) aipa (blood) awpopayia (bleeding)

240



ot (discuss) owpa (body)

241
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BipArontwAefo (book shop) kpeonwleio (butcher’s) YELTOVIOOQ (neighbour/woman)

E i

kanvoraing (tobaconist) kpeondAng (butcher) péyetpag (cook/man)
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tpna (hole)

onjpa (sign)

dykvpa (anchor)

243

IMAVTOTT &

(e

[Tavaywdtng (Panagiotis)

Saxpilw (to tear)



opijva (wedge) oelopdg (earthquake)

yontela (charm) dpotog (similar, the

npropgvog (swelled) aywvia (agony) noAtteia (city)
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exatoppiéplo (million) Gpaopa (cloth) Swpedv (for free)

245



kataninkrog (astonished) actupilakeg (polismen)

alelpw (spread) adoipn (ointment) nepikeadaia (helment)

Gppog (sand) nupetde (fever) npoonddela (trial)

246



npogpnteia (prophesy) voBeia (adulteration) kaAGBa (cabin)

247



TEViopa (stretch) Sayxkopa (bite) péykopa (gripping)

248



wopportia (balance) pavia (shoppings) navodplog (very handsome)

eiGog (item, commodity) yUwpog (cast) owpds (heap)

249



YyWoREvo (ripe) pnxavi (motorcycle) Aefo (smooth)

’ 2 ' ‘ “ . N ! A - ANEORTIN g / ? -
Swdeka (twelve) potpdlo (divide) npookuve (kneel)

npookivipa (worship) OnAvkd (female)

AN

Buyatépa (daughter) youplwtd (staring) eflotag (slave)
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anoKapwpevos (excausted) Opeppéva (weel fed)

251



avyspl festiva.l) fpwag (hero)

252




okotewvd (dark)

253



Ba 1 box) ypdppa (letter) onpaia (flag
Kipdtio

254




138

Aelnier (he is not here)

kalpdg (weather) toyepdg (lucky) gbetpa (hit)

255



ot !wgr_g&ﬁ,

A

PR \.un.:-.'.::nn. M\.fmmmm iy 2
puppjyxt (ant) al

1jBeia (truth) yevvdw (born)
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ALVTIIP1O (washing machine) payaipt (knife) atdvag (century)

257



toiyog (wall) telyog (wall)

kuppévog (hidden)

Brix® (cough)

nupooféotng (fireman)

¢t (cheer)

258
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f\atpoq (throat) | -- Aatpapyia (gluttony) | HLadS (brain)

PGy papLpc (s:c-hedule) yprjyopog (quick)

Kdotag (Kostas) N pyog (George) puyyog (muzzle)

259



S

okevog (pot) KOAW (roll) nAexktpoddyog (electrician)

Bapovag (habitue) KukAdvag (cyclone) kortdvag (dormitory)

260



&

opvibdvag (hen house) MEPLOTEPLAVAS (pigeon loft) nevkdvag (pine-clad)

TRl

edawidvag (olive grove) kadapdvag (reed-bed) [Tapbevdvag (Parthenon)

alobnpa (feeling) Siddvpa (solution) Srdderppa (break)

261



(i

ouz\xyf'éopm (think) @rjpn (fame)

262



G2y Heel > =3

nmowkilia (variety) Mudog (flour-mill) prdovdg (flour miller)

263



olvOnpa (sign) ovyyevijg (relative) ovyyévela (relationship)

264



(stubborn)

’

ne{opa

apynyog (leader)

Wlaitepa (private)

OnAud (noose)

xetAn (lips)

otijAn (column)

. &

El
U
R

Siytumto (net)

Sixru (fisher’s net)

kadoovvn (goodness)

prjvopa (message)

Tppévo (smash)

pipta (thousands)
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XELPOTEPOG (thé worst)

E)ﬁ}la (victim)

Aewvibag (Leonidas) IPOVITaVTA (go out and meer)

m\atd (wide) onpuefo (point) avtpelog (brave)

266



fjetpog (Ipiros) NIELPGYTIG (man from Ipiros)

\ o/
T@unavo

A RS

LWL .S : | >~ i S

3

tagiudtng (traveller) PovpeMdtng (man from Roumeli) vijowdtng (islander)

267



ayyilw (touch)

otpatiadTng (soldier)

."-‘-‘.. ! b

napdlvtog (paralysis) Kdnvonm)&efo (tabaconist’s) 8dAwpa (bait)

268
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aibovoa (school room)

avAr (yard)
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avakdiopa (I discovered) nétvya (I succeed)
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= e phts =T

Bépera (nothern) rﬁoppdg (North)

votepa (later on) Kupd (Mrs)

EMMVVLLO (Surname)
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koA €pyeta (cultivation) pétaddo (metal)

: ¢ S e P A e S S o
Onoavpdg (treasure) npoi (morning) rkuBoivt (guince)

273



padpo (black)

ovMoyn (coilection)

¥ ‘.Q‘J‘L_ (S hans s 3

odOnke ( he saved) owtnpila (salvation) | fvta (prefix: inta)
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oxt® (eight)

WKeavog (ocean) aveAxvotrjpag (elevator)

anoTinwua (ﬁlggel.r print) aavcﬁ&qq (thorny) ) nipavdog (rocket)
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nAtkiwpévog (old man) Oopdg (Tom)

niwia (age)

{ntéw (ask) {nriévog (burglar)

kapjda (camel)

(ticket's collector)

-,

ELOTIPAKTOPOG

opuyeio (mine)

xopwdia (choir)

(urgent)

,

EMELYOV

ovyupilo (to tidy up)

MPEYYAPL (moon)
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oxnpe (coach)

ouvtpifévt (fountain) kAwoa (broody hen) Dwpaxag (chest)
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FHAOA R i

2
Al

evbeila (straight line) Buofa (s

crifice) kijpuypa (sermon)

)
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vopls (eatly) (pAoiSg (bark) yAopds (pale)

I

npooevyt] (pray) taxLdpduog (post man) vnfjkoog (obedient)

nepipdAdov (environment)



owArjvag (tube) vIIoLVPYSG (minister)

o) ; Bl

npwHLITOVPYEG (prime minister) noAvbpdva (armchair) petovexta (disable)
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BUela (storm)

KoAALVTIKG (cosmetics) KapumoAn (curve) vijotiksg (hun gry)A

Aefgavo (dead person’s body) Aewgopeio (bus) péMo (chant)
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SE it Ay

| ‘Staquq. {fw (advertise) avafié\ti(co (gﬁéh) | PTOVD (spit)

BEET T R ST

sig A

nibnkog (monkey) nupodg (firebrand) pePud (chick pea)
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etpwvia (ivony, sarcasm)
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kaddréyvng (artist) prpovputa (face down)
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