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Chapter 1 

EFFECTS OF MORPHOLOGICAL TRAINING 
ON INDIVIDUALS WITH DIFFICULTIES IN 

SPELLING ACQUISITION: EVIDENCE FROM 
GREEK 

Styliani N. Tsesmeli1*

ABSTRACT 

 
 

1Department of Education, University of Aegean, Rhodes, Greece  

This chapter presents a study that employs a case-study design 
aiming to examine the effectiveness of training of morphological 
structure on the spelling of complex words by 8 Greek primary school 
students who faced particular difficulties in spelling acquisition. Students 
(6 males and 2 females) were attending Learning Support Units in 
mainstream primary schools (Grades 2 to 6) in the prefecture of 
Dodecanese in Greece. The experimental design of the intervention was 
based on the word-pair paradigm (a base and an inflected or a derived 
word) as in the Tsesmeli and Seymour’s (2009) study, and included a pre-
test, a training programme and a post-test. Pre- and post-test items 
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entailed two lists of word pairs, the List of Inflections (n= 50 pairs) and 
the List of Derivations (n= 50 pairs). The Training Program aimed to 
offer systematic, targeted and step-by-step instruction of morphological 
decomposition of words to the students using color-coding techniques. It 
was implemented on an individual basis and delivered via the Smart 
Notebook educational software (Smart Technologies, 2007) which 
particularly helped students to interact positively with verbal stimuli. The 
intervention had a substantial impact in enhancing the spelling of 
complex words by 8 Greek individuals. In particular, instructional gains 
by each individual were statistically significant, and generalised 
considerably to untrained but analogous words and pseudowords in terms 
of structure and suffixation. Qualitative analysis of the results revealed 
that the increase was most important on suffix spelling (Mann & Singson, 
2003). Τhe degree of improvement by eight students did not seem to be 
associated directly with their chronological age but rather with the stage 
of their spelling acquisition. This relationship was statistically negative, 
suggesting that the degree of improvement was greater in students with 
lower spelling capabilities. These findings are particularly important for 
the development of alternative approaches in the educational 
interventions for individuals with spelling difficulties and developmental 
dyslexia, and are consistent with the experimental literature (Nunes & 
Bryant, 2006; Reed, 2008; Tsesmeli & Seymour, 2009). 

INTRODUCTION 

Over more than two decades, ample research of the role of children’s 
awareness of the phonological structure of spoken languages has convincingly 
demonstrated that children make more progress in learning to read and spell, 
when they are able to manipulate the speech sounds of their own language 
(Bryant & Bradley, 1985; Byrne & Fielding-Barnsley, 1995; Liberman, 
Shankweiler, & Liberman, 1989; Lundberg, Frost, & Petersen, 1988; Torgesen 
& Wagner, 1992). However, there is now a growing body of research, that has 
started to examine the contribution to literacy of another linguistic skill, 
children’s knowledge and awareness of the morphological structure of spoken 
languages, that is their awareness that words may contain smaller units of form 
and meaning which are the morphemes (i.e., stems and affixes). 

Recent experimental evidence suggests that awareness of the internal 
structure of words is linked to spelling development in a variety of alphabetic 
orthographies (Arnbak & Elbro, 2000; Bryant, Nunes, & Bindman, 1999; 
Bryant, Nunes, & Aidinis, 1999; Leong, 2000; Sénéchal, Basque, & Leclaire, 
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2006). Scientists theorise that the processing of morphological units aids the 
retrieval of orthographic patterns during spelling. The role of morphological 
knowledge in learning to spell has been emphasised when, for instance, a child 
should decide between two or more phonetically acceptable spellings for the 
same sound in English (e.g., box and socks) or when to spell silent morphemes 
marked only by morphology in French (e.g., il chant) (Bryant et al., 1999). 
Students with dyslexia or with particular literacy difficulties are usually 
disabled in their spelling performance in comparison with their peer group, 
and, in many cases, with younger children of the same reading ability. Besides, 
they continue to present serious spelling difficulties late into childhood and 
even in adulthood (Bruck, 1992, 1993; Critchley, 1981; Deacon, Parrila, & 
Kirby, 2006; Hoien & Lundberg, 2000; Lefly & Pennington, 1991; Pennington 
et al., 1986, 1990). The difficulties appear to be more substantial in the 
spelling of morphologically complex words, which are inflected or derived 
words, in relation to their simpler base forms. Longitudinal studies have 
demonstrated that normally achieving children acquire inflectional knowledge 
very early and in a fairly consistent developmental sequence (Berko, 1958; 
Carlisle & Nomanbhoy, 1993), possibly because there is usually a limited 
number of inflectional suffixes, generally with a high frequency in oral 
languages. Students with spelling difficulties seem to follow a similar course 
of acquisition for inflectional suffixes, although at a slower pace (Bryant, 
Nunes, & Bindman, 1998; Rubin, Patterson, & Kantor, 1991). On the other 
hand, derivational affixes are more challenging for all populations, due in part 
to their lower frequency and greater number and complexity. Suffixes can also 
be nonneutral and cause more complicated shifts in phonology and semantics 
(e.g., Carlisle, 1987; Fowler & Liberman, 1995; Leong, 1989; Shankweiler, 
Lundquist, Dreyer, & Dickinson, 1996; Tsesmeli & Seymour, 2006; 2009). 
Although students may have some knowledge of derivational suffixes in early 
grades, these morphologically complex forms are usually acquired later in the 
developmental trajectory (Tyler & Nagy, 1989; Gordon, 1989). In addition, 
these forms pose special difficulties for students with dyslexia (Carlisle, 1987; 
Tsesmeli & Seymour, 2006), whose spelling performance reflects, apart from 
the established phonological deficiencies, a lack of morphological skills 
appropriate for their age-level. A number of studies have examined whether 
morphological knowledge is weaker in children with identified spelling 
difficulties (Sénéchal & Kearnan, 2007). Evidence from spelling tasks 
suggests that readers with literacy difficulties and/or with dyslexia exhibit 
poorer morphological knowledge than their normal age group (Carlisle, 1987; 
Leong, 1989; Leong & Parkinson, 1995; Fowler & Liberman, 1995), fail to 
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recognise that derivationally related words involve additions to already 
familiar stems (Carlisle, 1987; Derwing, Smith, & Wiebe, 1995; Kemp, 2006) 
and their spellings are affected considerably by the morphological 
transparency of the orthography (Leong, 1989; Sénéchal et al., 2006).  

Given the effects of morphological knowledge on spelling, current 
suggestions propose that systematic and sequential instruction of morphology 
is needed during the elementary years of schooling (Sénéchal & Kearnan, 
2007). Reed (2008) urgently suggests that morphology may play a very 
important role by providing students of all ability levels enhanced access to 
word spelling and meaning, especially for those who did not adequately 
respond to explicit and systematic phonics instruction. However, intervention 
studies in this field are still rare, while the major body of evidence is more 
extensive in English than in other alphabetical systems.  

A pioneering training study of morphological awareness in dyslexic 
students was conducted by Elbro and Arnbak (1996; Arnbak & Elbro, 2000). 
The experimental group consisted of 33 students aged 10 and 12 years with 
severe reading and spelling difficulties (at least 2 years below expected 
reading level). The control group comprised 27 reading disabled students 
matched in chronological age, gender and IQ. Both groups participated in 
remedial education in phonological awareness, grapheme-phoneme recoding, 
spelling to dictation, and oral and silent reading. The experimental group 
received additional training in morphological awareness of compounding, 
derivational and inflectional morphology for about 45 minutes per week over a 
period of three months. The pre- and post-tests included assessments of 
morphological awareness as well as various reading and spelling tasks. The 
experimental group made gains relative to the controls in morphological 
awareness and the spelling of compounds and derivations.  

Nunes, Bryant, and Olson (2003) conducted a study to 7- and 8-year-old 
children of typical development who were trained in small groups (4 to 8 
children) in 12 weekly sessions which consisted of group games, the aim being 
to promote explicit understanding either of morphological or phonological 
rules. Children were allocated to five groups: (a) Morphological training only 
(n=55), (b) Morphological training with writing (n=55), (c) Phonological 
training only (n=55), (d) Phonological training with writing (n=55), and (e) 
Control group (n=237). The morphological groups were taught about word 
stems and grammatical categories in relation to inflectional affixes and 
derivational affixes, while the phonological ones were taught mainly about 
long and short vowels combined with a variety of operations (blending, 
classifications etc.). Results showed that only the groups that received an 
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intervention where instruction was combined with writing showed more 
progress in spelling than the control group, and while there were no 
discernible effects on the use of phonologically based conditional spelling 
rules, morphological intervention effects were significant in spelling, 
especially on derivational suffixes. 

In another study, Nunes and Bryant (2006) aimed to teach 200 children 
(mean age: 9.5 years) about the distinction between the derivational suffixes   
–ian and –ion (e.g., magician, infection

The intervention study entailed a pre-test, a post-test and two intermediary 
training sessions of 20 minutes each that were completed in approximately 10 
days. There was also a delayed post-test after two months of the completion of 
the study for all participants. In pre-and post-testing, children were asked to 
spell 16 derived words embedded in sentences, ending in –ion and -ian (e.g., 
The 

) based on spelling principles. Children 
were divided into three experimental groups: (i) the Implicit group (N=43 
children), where participants had to put words ending in –ian and -ion into two 
different categories and then discuss their differences and similarities. The 
experimenter was not allowed to teach children directly about spelling 
principles but made them work it out for themselves in an implicit way. (ii) the 
Explicit group (N=40 children), where pupils were not only asked to 
categorise the words according to their suffixes but were also given explicit 
explanations about the spelling differences between the two suffixes by the 
adult (i.e., when a word refers to a person, the appropriate suffix is –ian, but 
when the word is referred to a condition, then the ending should be –ion). And 
(iii) the Mixed group (N=42 children), where children followed the implicit 
way only for half of each intervention game (see below), and the explicit way 
for the other half. Finally, there was a Control group (N=75 children) where 
participants were taught reading comprehension strategies. 

magician performed a magic show. The cut had an infection) and 
similarly 10 pseudowords (e.g., Someone who does lagic is a lagician. When 
people denass they are making a denassion). Training for the three 
experimental groups was performed with the aid of a computer and contained 
two training sections: (i) The Analogy game, where two puppets were 
displayed on the screen and spoke a pair of words and a single one (e.g., 
magic–magician, music- .......), while the child could hear and see them written 
on the monitor. The child was asked to discuss which would be the possible 
word to complete the pair (e.g., musician). Then, the computer spoke and 
wrote the word (feedback). After 5 teaching units, the child could see all the 
word pairs presented in two columns on the computer screen (e.g., magic-
magician, protect-protection, music-musician, infect-infection) and discuss 
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with the adult about the relations between the words. (ii) The Correction game, 
where the child was asked to judge whether someone else’s spelling was 
accurate or not (e.g., The musician was wonderful/ The gang made a 
confeshon

Tsesmeli and Seymour (2009) also investigated the effects of explicit 
instruction about morphological structure on the spelling of derived words. A 
cross-sectional ability level-design was employed in order to determine 
differences in response to instruction between 9 dyslexic students with a mean 
age of 13.87 years old (mean Spelling Age

 to the police) which was projected on the computer screen. The 
child had to correct the responses he or she considered as inaccurate. All 
experimental groups followed the same teaching plan (same games and same 
word pairs) and were taught in pairs. Findings showed that the three taught 
groups spelled the derived words significantly better than the control group 
after intervention. More importantly, the Explicit group and then the Mixed 
group presented the strongest training effects on spelling in comparison with 
the other groups. The Explicit group still remained ahead of the other groups 
in the delayed post-test after two months from the completion of the study, 
suggesting that the explicit teaching of suffixation seemed to be the most 
effective way of producing an improvement in children’s spelling. The data 
resulting from the spelling of pseudowords as an effective means of principle 
learning were relevant, verifying that children were able to generalize their 
spelling knowledge to these items as well. 

1

                                                        
1 Spelling Ages were evaluated using the Spelling Scale of the British Ability Scales (Elliott, 

1992). 

=8.13 years), 20 age matched 
students (mean Chronological Age=13.77 years, mean Spelling Age=12.40 
years) and 25 spelling level (mean Chronological Age=9.64 years, mean 
Spelling Age=9.30 years) matched pupils who were the control groups. The 
intervention study was based on the word-pair paradigm (a base and a derived 
word) and combined oral instruction with written materials. It consisted of two 
separate studies, the Adjective and the Noun study, each one including a pre-
test, a training program and a post-test, and a delayed post-test which was 
given only to the dyslexic group two months after the completion of the study. 
Each study lasted approximately three months including 12 sessions of 45 
minutes per individual for all groups (Ν=54). The pre- and post-tests for the 
Adjective study entailed 97 derivationally related word-pairs (e.g., luck-lucky) 
ending in –y, -ful, -ous -ive and –al, while the same tests for the Noun study 
included 100 word-pairs bearing the derivational suffixes -ness, -ance, -ity,      
-ion and -er. Each testing list was divided into three subsets of items: (1) 
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Trained items (n=40) were the word-pairs used in the teaching program and 
included all the above suffixes apart from the –al and –er for each study. (2) 
Untrained 1 items (n=37 for Adjectives, n=40 for Nouns) were untrained 
words that were analogous to trained items in terms of word structure and 
suffixation (e.g., rust-rusty analogous to luck-lucky), and (3) Untrained 2 items 
(n=20) did not relate in any way to the trained items and did not receive any 
instruction. They ended in -al (e.g., post-postal) for the Adjective study and in 
–er (e.g., teach-teacher) for the Noun study. The training program aimed to 
teach students step by step the internal structure of the words via color-
techniques and how this was related to their spelling. Each session had a 
sequential and structural nature and was based on the active participation of 
the individual. Research findings showed that the dyslexic students enhanced 
their spelling performance considerably on the derived words (gains: 30%). 
Their gains were appropriate for their spelling level, stable two months after 
the intervention, and generalised to untrained but analogous items in terms of 
structure and suffixation (19.81%). Non-dyslexic younger participants 
matched in terms of spelling level also showed training and generalisation 
effects of the same size as their dyslexic counterparts (28.47% and 20.91% 
respectively), while the age-matched controls did not improve so much 
because of ceiling effects (16.42% and 7.14% respectively). 

The above studies conducted mainly in English, which is characterised as 
a deep orthography (Seymour, Aro, & Erskine, 2003), gave the empirical 
evidence that morphological interventions could be of a great benefit not only 
to children of typical development but also to those with difficulties in spelling 
acquisition. However, training studies of this kind are scarce in other 
languages, especially in shallow orthographies, such as Greek. In the next 
section, a short description of Greek orthography follows, in relation to its 
phonology and morphology. 

Greek Orthography 

Greek, like English, is a morphophonemic script (Venezky, 1995), but is 
much more regular than English in the representation of phonology (e.g., fixed 
sound pattern for vowels irrelevant of stress, mostly open structured syllables 
(CV, CCV) etc.). The English spelling system has variable and inconsistent 
phoneme-grapheme relationships that are due to many irregular spellings and 
it is considered as a deep orthography. The Greek spelling system, however, is 
much more consistent in grapheme-phoneme correspondences approaching a 
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1:1 relationship between graphemes and phonemes and can be characterized as 
a shallow orthography (Porpodas, 2006; Seymour, Aro, & Erskine, 2003) 
Thus, the pronunciation of Greek words is mainly predictable from print, even 
though Greek contains conditional rules which are variant, but predictable 
spelling patterns (e.g., μπ /b/ - ντ /d/ digraphs) or more complex rules where 
phoneme pronunciation varies depending on voiced or voiceless grapheme 
context (e.g., αυγό /avo/ [egg]- αυτί /af

Greek Morphology 

ti/ [ear]). It could be expected, 
therefore, that the existing systematic relationship between individual letters 
and phonemes would enable Greek children to learn to read mainly by a 
sequential decoding process. 

In spelling, however, Greek is phonologically less transparent as there is a 
one-to-many phoneme-grapheme mapping and therefore spelling cannot 
always be predictable from phonology. Hence, in a number of cases in which 
the spelling of a word is derived from its initial basis, a word’s phonemic 
structure can be represented by more than one alternative. Because most of 
such spelling patterns are explained through reference to etymological and 
grammatical knowledge, spelling can be assisted by a gradual learning of the 
rules based on lexical information and morphology (Porpodas, 2006).  

Greek, in the previous section, was described as a mainly regular and 
transparent orthography in terms of phonology. On the other hand, it is a 
language with a highly inflectional nature, presenting derivational and 
compounding processes of particular richness and a wide variation of word 
productivity (Ralli, 2005). 

Inflectional morphology deals with the selection of the particular form or 
variant of a word that is appropriate to the syntactic context of a sentence or 
utterance, and inflectional morphemes do not change the word-class or the 
meaning of a word (Matthews, 1991). In Greek, inflectional suffixes are added 
to a noun stem depending on the gender (masculine, feminine, neuter), the 
case (nominative, genitive, vocative, accusative) and the number of the noun 
(singular, plural) or to the verb stem depending on the person (1st, 2nd and 3rd), 
the voice (active, passive), the tense (past, present, future and other variations) 
and the number of the noun (singular, plural). As far as spelling is concerned, 
a major variety of inflections in Greek allow alternative spelling patterns, only 
one of which is acceptable in terms of morphology. For instance, the final 
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sound of a word ending in /o/ can be represented with o, if the word is a noun 
(singular neutral noun, nominative case, e.g., βάζο /vazo/ [the vase]) or with ω 
if the word is a verb (first person singular, active voice, e.g. βάζω /vazo/ [I 
put]). Parallel patterns exist for the endings /e/ in two ways (e.g., -ε as in 
ντύνουμε /dinoume/ [we dress someone] and -αι as in ντύνομαι /dinome/ [I 
dress myself]), and /i/ which can be spelled in four different ways (ι, η, οι, ει) 
depending on the gender, case or number of the word. For instance, the suffix  
-ι is used in neutral singular nouns (e.g., ποτήρι /potiri/ [glass]), the suffix –η 
in feminine singular nouns (e.g., κόρη /kori/ [daughter]) or in neutral plural 
nouns (e.g., δάση /dasi/ [forests]), the suffix –oι is used in masculine plural 
nouns (e.g., φόβοι /fovi/ [fears]), while the inflection –ει is used when a third 
singular person of a verb in active voice is needed (e.g. κόβει

Derivational morphology refers to the creation of new lexical items by 
prefixation and/or suffixation of a single root. Prefixes do not alter the 
grammatical status of a word (e.g., take-undertake), while suffixes are 
responsible for transforming the grammatical status of one word to another, for 
example, a verb into a noun (e.g., play-player) (Katamba, 1993). In English, 
derivation is less prevalent and less productive than in Greek, while no more 
than 50 suffixes could be said to be in common use, while many suffixes of 
Latin and Greek origin are characteristic only of literate texts (Crystal, 2003). 
However, in Greek, the suffixes used are characterised by a particular variety 
and richness. In noun morphology, there are about 84 common suffix-types 
designating different semantic properties and functional roles of the word, 
such as place, profession or professional location, instrument, tool, action or 
situation (Clairis & Babiniotis, 2005). For instance, the derivational suffix –είο 
designates a professional location (e.g., φάρμακο-φαρμακ

 /kovi/ he cuts). 
The highly inflectional nature of Greek is further demonstrated in the 
agreement between nouns, adjectives, pronouns and articles. The high 
agreement between a noun and all its determinants (articles, pronouns, 
adjectives) in Greek orthography is indicated by the use of the same suffix for 
the noun and its accompaniments (e.g., Αυτό το ποδήλατο είναι καινούργιο 
/afto to poilato ine kenuro/ [This bicycle is new]). Thus, the speller should 
be aware of these determinants in order to use them appropriately in spelling. 
In fact, inflections should pose less difficulty to Greek spellers, due to their 
high frequency and consistency in language, but also due to the systematic 
instruction that are received in Greek primary schools, however it seems that it 
is not always the case for students with spelling difficulties (Aidinis & Nunes, 
2001; Tsesmeli, 2007a). 

είο /farmako-
farmakio/ [drug-drugstore]), the suffix –ιώτης refers to a person (e.g. ταξίδι-
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ταξιδιώτης /taxii- taxiiotis/ [travel-traveller]), the ending –ωμα (e.g., 
απλώνω-άπλωμα /aplono-aploma/ [spread-spreading]) or –ισμα (e.g., βαδίζω-
βάδισμα /vaizo- vaisma/ [walk-walking] to an action and the suffix –ήρι 

designates a tool (e.g., ανοίγω-ανοιχτήρι /anio-anichtiri/ [open-opener]). The 
majority of the noun suffixes are phonologically regular and consist of two 
syllables, while a good number of these are monosyllables. 

Verb suffixation, in Greek, is less challenging than noun suffixation in 
terms of suffix type and function. There are about 26 suffix-types that serve 
the verb-formation processes designating mainly action, such as the endings    
-άζω (e.g., στέγη- στεγάζω /stei- steao/ [shelter -give shelter]) or -ώνω 

(e.g., δύναμη- δυναμώνω

Word-Formation Process in Greek 

 /inami-inamono/ [strength-strenthen]. The 
majority of the verb affixes are of two-syllables, while half of them are 
phonologically regular and half irregular. Empirical evidence in Greek 
suffixation is still very limited on both typically developing students or those 
with spelling difficulties (Bryant, Nunes & Aidinis, 1999; Tsesmeli, 2007a). 

In this section, we consider the particular features of Greek that might 
affect students’ performance in relation to the morphological decomposition of 
the words which is the main strategy that would be introduced in the 
intervention of the present study. Morphological decomposition is that strategy 
where a student could separate a word into its morphemes, as for example, the 
word darkness can be analysed as the word dark and the suffix –ness. In this 
case, the base word dark remains phonologically and orthographically 
unscathed in its derived word darkness during the derivational process. 
However, there are many instances where a base word undergoes 
phonological, orthographic or both changes during the affixation process, such 
as the word happy in happiness or the word deep in depth (Carlisle, 1987; 
Leong, 1989). In Greek, the possibility of the base word remaining unchanged 
in its derivation, as in English, is extremely rare (e.g., ταξί-ταξιτζής2

                                                        
2 In this case, the inflection –ι /i/ of the base word ταξί /taxi/ happens to be identical with the first 

letter of the derivational suffix –ιτζής /-itzis/. 

 /taxi-
taxitzis/ [taxi- taxi-driver]). This happens because Greek words do not occur in 
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any uninflected form3, always having their endings that designate gender, 
case, number and other properties (e.g., σκύλος, σκύλου, σκύλο, σκύλοι etc. 
/skilos, skilou, skilo, skili/, [dog (nominative), dog’s, dog (accusative), dogs]) 
while English words are inflected only in some instances, such as the plural 
number for nouns (e.g., dogs, houses) or the 3rd singular person for verbs (e.g., 
plays, runs). For this reason, the main unit of the morphological 
decomposition of Greek would be the stem rather than the base word, as in 
English. Consequently, the main decomposition strategy would be to analyse 
first the base word to its stem and inflection, as for example, the word βάφω 
/vafo/ [paint] to its stem βαφ- /vaf/ and inflection -ω /-ο/, and then produce the 
derived word by attaching the derivational suffix –ιάς /-ias/ to the stem βαφ- 
/vaf/ as follows: βαφ+ιάς /vaf/+/ias/= βαφιάς /vafias/ [painter]. This appears to 
be the most usual type of morphological decomposition of Greek words, where 
the stem remains unchanged in its derivational form during the affixation 
process. However, the suffixation process is characterised usually by minor or 
gross changes of the base word after the attachment of the suffix. The most 
common type of change is when the final letter of the stem is being 
transformed to another letter (e.g., βφ / vf/) in the same stem of its derived 
form (e.g., κλέβ-ω κλέφ-της /klev-o klef-tis/ [steal-stealer]). Another less 
common type of change is when radical changes of the stem of the base word 
result in both phonological and orthographic alterations of its derivation (e.g., 
πλένω-πλύσ

                                                        
3 There are very few exceptions to this rule, such as the loan words, e.g. το σκορ /to scor/ [the 

score]. 

η /pleno-plisi/ [wash (v.)-wash (n.)]) (Clairis & Babiniotis, 2005). 
It is well documented in English literature that there is a developmental 

progression in the understanding of these changes by typically achieving 
spellers, and that these phonological, orthographic or both changes affect 
considerably the spelling performance of younger students and students who 
face spelling difficulties (Fowler & Liberman, 1995; Leong, 1989; Leong & 
Parkinson, 1995; Shankweiler et al., 1996; Tsesmeli & Seymour, 2006). In 
Greek, there is some evidence that younger students are also affected by these 
changes in their spelling, especially during their first three years of schooling 
(Tsesmeli, 2008). 
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Developmental Stages of Learning to Spell in Deep and Shallow 
Orthographies 

Recent research suggests that various orthographic systems differ in the 
degree to which their writing systems represent phonology that is well-known 
as the orthographic depth hypothesis (Katz & Frost, 1992). In terms of this 
framework, the alphabetic systems were classified as deep or shallow 
orthographies (Seymour, Aro, & Erskine, 2003). According to this view, 
English is a deep orthography which is characterised by variable and 
inconsistent mappings between phonemes and graphemes, and influenced by 
many morphological constraints. The theoretical accounts concerning the 
learning of spelling in English have taken the form of developmental stage 
models. These models (Brown, 1990; Frith 1985; Marsh, Friedman, Welch, & 
Desberg, 1981) mainly suggest that spelling development postulates a period 
in which spelling is based on a coding strategy of phonological analysis that is 
called, for instance, a phonetic stage by Brown (1990) or an alphabetic stage 
by Frith (1985). The phonological analysis strategy is followed by a period in 
which the spelling strategy is based on lexical analogies during which visual 
memory plays a primary role (Marsh et al., 1981) where some of these lexical 
entities may be whole morphemes (Porpodas, 2006). According to more recent 
and sophisticated accounts, such as the model developed by Seymour (2006; 
Duncan & Seymour, 2001), in a deep orthography, such as English, the 
achievement of full competence in spelling requires the coordination of a 
number of distinct categories of knowledge. These include: (i) a grasp of the 
phonography of the language, encompassing the alphabetic principle by which 
the phonemes of speech may be represented by letters and letter groups; (ii) a 
word-specific lexigraphic memory for the exact letter choices conventionally 
employed to identify particular words or free morphemes; and (iii) a 
morphographic knowledge of conventions for representing bound morphemes 
(prefixes, inflections, derivational suffixes) and combining them with word 
stems. In this account, these categories of knowledge are acquired 
cumulatively with phonography as the early foundation and morphography as 
a later and more sophisticated development. 

Greek, on the other hand, is a transparent orthography characterised by 
consistent and 1:1 mappings between phonemes and graphemes. Based on this 
aspect, phonological recoding is expected to be reliable, provided the fact that 
the lexical item presented conforms to the alphabetical code or that the basics 
for the rule-read words have been learned (Porpodas, 2006). Thus, according 
to the preceding account of literacy acquisition by Seymour (2006), Greek 
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children can progress rapidly through early phases of literacy development 
where the acquisition of phoneme-grapheme relations and the phonological 
recoding of words (phonography) is required and approach the phase of 
morphography with an inventory of well-defined syllabic units in place 
(Seymour, 2006). Greek is a morphologically rich language containing lots of 
polysyllabic words in which morphemes are combined together to form 
complex forms, thus the morphographic phase of development seems to be 
more important for the development of spelling (Porpodas, 2006). Despite the 
lack of appropriate cross-linguistic studies, there is the assumption that the 
acquisition of morphography may be acquired earlier in the developmental 
trajectory in more transparent languages, such as in French (Duncan, Casalis, 
& Colé, in press). Tsesmeli (2007b) also found that Greek data supported an 
earlier acquisition of morphology in comparison with English. Spelling of 
derived words was statistically lower than their bases in the two languages, but 
the discrepancy between base and derived words were smaller in Greek than in 
English (13% vs. 22%). Qualitative analyses showed that stem consistency 
indexes by students of lower reading/spelling ages were significantly higher in 
Greek than in English (70% vs. 50%). More importantly, English children 
presented a higher percentage of serious errors (47%) which obscured the 
morphological structure of words in comparison with Greek children (18%), 
for whom the majority of errors appeared either on the stem (27%) or on the 
suffix (17%) thus retaining the inner word structure intact. 

Following the above views, compensatory morphological instruction 
might be most effective in the later stages of spelling development after the 
grasp of the alphabetic principle by children, despite possible differences in 
the rate of the acquisition in the deep or more transparent orthographic 
systems. In any case, morphographic instruction might help spelling by 
leading students towards the realisation that a complex and difficult word, 
such as darkness, is in fact composed of two simpler elements, dark + ness, 
which recur in other contexts, thus reducing the number of distinct forms 
which need to be learned. While there is evidence that this approach is of great 
benefit for students with typical development and with dyslexia in deep 
orthographies (Arnbak & Elbro, 2000; Nunes & Bryant, 2006; Tsesmeli & 
Seymour, 2009), training effects of this approach have not yet been examined 
in other transparent systems, such as in Greek. However, it will be the main 
focus of this study which will be described in more detail in the next section. 
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The Present Study 

The design of this small-scale study based on Tsesmeli and Seymour’s 
(2009) study aimed to investigate the effectiveness of morphographic training 
on the spelling of morphologically complex words by eight primary school 
children who face particular difficulties in spelling acquisition. The study 
employs a case-study approach as the most appropriate way to examine 
spelling disability in small samples. Individual variation has been studied so 
far mainly within the scope of the identification of deficits and very few 
reports focused in the study of variation in terms of responsiveness to 
treatment (Carlisle, 1995). 

The study was based on the word-pair paradigm (a base and a 
morphologically complex word) which was first introduced by Derwing 
(1976) as a way of evaluating word relatedness in terms of meaning. In this 
study, each pair consisted of a base and either an inflected or a derived form 
and was used as an index of the application of morphological strategies in 
spelling. It was previously found (Carlisle, 1987; Tsesmeli & Seymour, 2006) 
that disabled readers and younger children spelled derived words significantly 
worse than their bases and tended to perceive the items as two different words 
(e.g., sun-sany instead of sun-sunny), suggesting a failure to deduce unfamiliar 
words from more familiar ones. 

Training combined oral instruction with written materials, the aim being 
to train students the morphological structure of morphologically complex 
words and to make explicit the links between morphological and orthographic 
structure. The intervention was targeted at inflected words for the younger 
students following Grades 2 and 3, while derived words were used for the 
training of the older students following Grades 4 to 6 of primary school, since 
these two sets of words were the most suitable for each phase of their 
development (Berko, 1958; Seymour, 2006; Tyler & Nagy, 1989). For this 
reason, there were devised two lists of word pairs, the List of Inflections (n= 
50 pairs) and the List of Derivations (n= 50 pairs).  

The Training Program aimed to offer systematic, targeted and step-by-step 
instruction of morphological decomposition of words to the students using 
color-coding techniques. Hines (2009) underlined the importance of the use of 
color-coding techniques to enhance the effectiveness of the intervention for 
students who are presenting or being at serious risk of reading/spelling 
disabilities, since they make the sublexical units more salient to children’s 
eyes, and thus helping them to transfer these decoded units to other 
uninstructed items. In this way, generalization would be more effective to 
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other homologous words, which is an issue of great importance for these 
children. She argues that possibly the limited transfer and their failure to use 
analogies about different linguistic units is due to the fact that these units are 
not salient enough for them to draw generalizations. One way to improve the 
effectiveness of the relevant instruction is to make these patterns more explicit 
with a color-coding system that highlights those pattern similarities for 
categorizing, discriminating and identifying the word families (Hines, 2009, p. 
23). Finally, this study was implemented on an individual basis and delivered 
via the Smart Notebook educational software (Smart Technologies, 2007) 
which particularly helped students to interact positively with verbal stimuli 
and understand their internal structure better. 

Main Hypotheses of the Study 

In particular, the main hypotheses for the intervention study were the 
following: (i) Individuals would increase substantially their total spelling 
performance after intervention as an effect of morphographic training, despite 
their particular low performance before intervention (Nunes & Bryant, 2006; 
Tsesmeli & Seymour, 2009); (ii) Evidence posits that spelling of base words is 
better than morphologically complex words (i.e. inflections or derivations) 
(Carlisle, 1987; Kemp, 2006; Moats, 1998). It is anticipated that this effect 
will be present before the intervention, and that the outcome of the training 
will be to increase performance on morphologically complex words for each 
individual; (iii) Findings show that suffix spelling is particularly problematic 
for students with spelling difficulties (Carlisle, 1989; Nunes & Bryant, 2006; 
Tsesmeli & Seymour, 2009). Thus, it is hypothesized that suffix spelling 
before intervention would be lower than stem spelling. The training, however, 
would increase performance on both morphemes, but mostly on the suffixes of 
morphologically complex words (inflections and derivations); (iv) 
Generalization effects will be further examined hypothesizing that untrained 
items and pseudowords of similar structure and suffixation would evoke 
transfer-of-learning effects (Freyd & Baron, 1982; Wysocki & Jenkins, 1987) 
after intervention. Finally, (v) training effects will be explored in terms of 
suffix-type, suggesting that each suffix would evoke variable results for every 
individual (Tsesmeli, 2002). 
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METHOD 

Participants 

Eight participants took part in the study who were following Learning 
Support Units in two mainstream primary schools in the prefecture of 
Dodecanese in Greece. They were 6 male and 2 female individuals attending 
the 2nd to the 6th Grade of primary school. They were suggested as participants 
in the study by their teachers due to their difficulties in spelling acquisition. 
Their mother tongue language was Greek. No participants with any sight, 
hearing, mental or serious health problems were included. All names used in 
the study are pseudonames. Details of their chronological ages and school 
classes are given in Appendix I. 

Psychometric Assessments of Participants 

Before commencement of the intervention study, all participants were 
given individually a series of psychometric assessments to evaluate more 
thoroughly their reading performance, knowledge of morphology and 
acquisition of vocabulary, and confirm the presence of literacy difficulties in 
the group. These assessments are presented in detail as follows: 

(i) Reading performance 
Reading performance was evaluated in terms of letter and syllable 

knowledge, reading of words and non-words and passage comprehension. 
These were all subtests of the standardised Test of Reading Performance 
(TORP; Padeliadu & Sideridis, 2000) which is a comprehensive evaluation of 
reading ability in Greek.  

In particular, Letter knowledge (N=74 items) assessed student's ability to 
recognize letters of the Greek alphabet, lower or upper case, and entailed two 
exercises: In the first one, the student had to point to the letter on a card that  
the tester had pronounced (Letter recognition, N=37), while in the second 
exercise, the tester pointed to the letter and the student had to provide the 
sound of the letter (Letter utterance, N=37). 

 
Syllable knowledge (N=90 items) evaluated the student's ability to 

recognise and read syllables of ascending phonological difficulty with two 
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exercises: In the first exercise, the student had to point to a syllable read by the 
tester (Syllable recognition, N=45), while in the second one, the student had to 
read the syllable shown by the tester (Syllable utterance, N=45). 

 
Reading of words was evaluated by the similar subtest of the TORP. To be 

precise, the student had to read real words (N=40 items) taken from school 
reading books and ordered by ascending phonological difficulty and word 
frequency. Similarly, in the Reading of pseudowords subtest, the student had 
to decode pseudowords (N=19 iems) of ascending phonological difficulty. 

 
Passage Comprehension estimated students' ability to comprehend text. 

The student had to read six different texts of ascending difficulty silently and 
to answer multiple-choice questions referring to the meaning of the text. 

(ii) Morphology knowledge in oral and written speech 
Knowledge of morphology in oral speech was evaluated by two non-

standardised tasks, Word Analogies and Morphological Relations, devised in 
Greek by the author (Tsesmeli, 2009). Word Analogies were included in the 
study, since they emerged as the most successful concurrent predictor for 
spelling morphologically complex words of both high and low familiarity 
(Nunes, Bryant, & Bindman, 1997; Tsesmeli & Seymour, 2006). This task 
(N=15 items) entailed a series of morphologically related word-pairs (e.g., 
write-writing/wash-washing) aiming to examine explicit morphological 
awareness based on word analogies. Students had to distinguish derivational 
transformations in one word-pair (e.g., γράφω-γράψιμο /grafo-grapsimo/ 
[write-writing]) and apply the same transformations to a second pair (e.g., 
πλένω-πλύσιμο /pleno-plisimo/ [wash-washing]). 

 
Morphological Relations task estimates metalinguistic levels of 

morphological development in oral speech and also appeared to be a strong 
predictor of spelling development (Duncan, Casalis, & Colé, in press). This 
task (N=20 items) entailed word-pairs with phonologically common stems, 
while half of them were morphologically related items (π.χ., κέρδος–κερδίζω 
/kerðos-kerðizo/ [earning-earn]) and half not (π.χ., χορός-χωρικός /choros-
chorikos/ [dance-peasant]). Students had to hear a word-pair and say if the two 
words belong to the same word-family (π.χ., κέρδος–κερδίζω /kerðos-kerðizo/ 
[earning-earn]), or not (π.χ., χορός-χωρικός /choros-chorikos/ [dance-peasant]) 
based on word-meanings. 
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Knowledge of morphology in written speech was evaluated (N=37 items) 
by the relevant sub-test of TORP (Padeliadu & Sideridis, 2000) which entailed 
three exercises assessing acquisition of morphological rules in Greek. In the 
first exercise, students had to utilize the text to make the right choice of tense 
and person providing the relevant suffixes, while in the second and third 
exercise the student had to choose the correct grammatical type of a given 
word. 

(iv) Acquisition of vocabulary 
Acquisition of vocabulary in oral speech was evaluated by a subtest of the 

standardised AthenaTest (Paraskevopoulos, Kalantzi-Azizi, & Giannitsas, 
1999) which is a comprehensive test for identifying children with learning 
disabilities in Greek. Participants were asked to provide definitions of 20 
single words of graded semantic difficulty. In cases, where they found it 
difficult to provide a definition, they were encouraged to explain the word 
using an illustrative sentence or a phrase. Responses were recorded in writing 
by the tester. Coding procedure was similar to the BAS-Word Definitions test 
(Elliot, Murray, & Pearson, 1983). In particular, complete and accurate 
descriptions of the meaning of the target words were rated as 2, incomplete 
descriptions or examples showing grasp of understanding of word meaning 
were rated as 1, while inaccurate and false definitions of word meanings or 
absence of a response of the target word was rated as 0.  

Results of Psychometric Evaluation of Participants 

Appendix I presents in detail the results of psychometric evaluation for 
each participant. Data showed that participants had vocabulary scores in 
accordance with their chronological age, except for Manos, Nikos, and Timos, 
who presented lower vocabulary ages than their chronological ages. Findings 
also showed that individuals did not have any difficulties in recognizing letters 
and syllables, although younger students had some difficulties in uttering 
letters orally (centiles4

                                                        
4 Individual’s raw score in each  subtest of the TORP is accompanied by a centile score which  

represents the percentage ratio of  his performance in relation with the mean performance of 
his/her  school class. Centiles that are equal to or smaller than 5o, suggest that individual’s 
performance  deviates 2σ from his/her class mean performance. In general, centiles that are 
smaller than 30o are characterised  as crucial, indicating that the student is at serious risk for 
this particular skill. Centiles are given in parentheses in the table of  Appendix I. 

: 5o for Aliki and Fanis) and syllables (centiles for 
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Valantis: 20o, Aliki: 10o and Manos: 5o), which is considered to be the 
foundation phase of acquiring literacy according to the model proposed by 
Seymour (2006; Seymour & Duncan, 2001). Reading of non-words was 
particularly problematic for older students following the 6th Grade, for Timos 
and Antonis (centile: 20o), and also for Fanis (centile: 40o) who followed the 
4th Grade, while the rest of the participants presented a performance over 50o. 
More importantly, all students presented significant difficulties in reading 
words (range of centiles: 5o to 20o), except for Timos, indicating incomplete 
acquisition of the phonological code of the language that characterizes mainly 
the orthographic stage of literacy development (Seymour, 2006). Impartial 
reading processes also seemed to affect reading passage comprehension by 
participants. All students, except for Fanis (centile: 70o) had centile scores 
under 50o, while Aliki, Manos and Timos had particularly low scores 
(centiles: 10o, 5o and 10o accordingly). Acquisition of oral morphology as 
evaluated by morphological relations and analogies were intact for the 
majority of students, except for Manos (morphological relations: z5

                                                        
5 Tasks of Morphological Relations and Word Analogies were not standardized tasks, thus z-

scores were used for the evaluation of each student’s declination from the mean of their 
chronological age control groups. To this purpose, Morphological Relations and Word 
Analogies control data (N=20) from Grade 1 were used for Valantis (P2) and Aliki (P2), data 
from Grade 3 were used for Manos (P3), Fanis (P3) and Nikos (P3), and Grade 5 data were 
used for Anna (P5), Timos (P5) and Antonis (P5),  in the absence of any other more suitable 
data. 

=-1.90, 
p<.05, analogies: z=-1.56, p=.05), for Nikos (analogies: z=-1.56, p=.05) and 
especially for Timos (analogies: z=-3.38, p<.001). However, acquisition of 
written morphology was severely deprived for the majority of students 
(centiles: 5o for Valantis, Manos, Nikos, and Timos, centile: 10o for Aliki, 
centile: 20o for Antonis, centile: 30o for Fanis) as evaluated by choosing the 
appropriate inflection or derivation in printed texts. In conclusion, these 
assessments showed that all participants presented serious difficulties in the 
acquisition of the literacy process, as expressed by word and non-word reading 
and passage comprehension, and verified teachers’ apprehension about their 
low school performance in language subjects. Moreover, the majority of 
students presented a remarkably low performance in identifying the particular 
inflections and derivations which were appropriate in the written text. For this 
reason, it was considered that the implementation of the training study should 
be focused on the spelling of these morphologically complex forms, especially 
to teach the knowledge of inflections for the younger students and derivations 
for the older students. This intervention study is presented in detail in the next 
part of the chapter. 



Styliani N. Tsesmeli 20 

THE INTERVENTION STUDY 

The experimental design of the study was based on the Tsesmeli and 
Seymour’s (2009) study and included a Pre-test, a Training Program and a 
Post-test. The experimental stimuli of the study are described in detail in the 
next section. 

Experimental Stimuli 

The items included two lists of word pairs, the List of Inflections (n= 50 
pairs) and the List of Derivations (n= 50 pairs). The List of Inflections was 
given to younger students following Grade 2 and Grade 3 of primary school, 
while the List of Derivations to older students following Grades 4 to 6 of 
primary school, each list being relevant with their developmental stage of 
literacy. 

The inflectional items in the first list contained five different suffixes: (i) 
10 items in –οι /-i/ (e.g., φόβος-φόβοι /fovos-fovi/ [fear-fears]) denoting the 
plural number of male nouns; (ii) 10 items in –η /-i/ (e.g., δάσος-δάση /ðasos- 
ðasi/ [wood-woods]) indicating the plural number of neutral nouns; (iii) 10 
items in –ει /-i/ (e.g., κόβω-κόβει /kovo-kovi/ [I cut, he cuts]) representing the 
3rd singular person of an active verb; (iv) 10 items in –εις /-is/ (e.g., πόλης-
πόλεις /polis-polis/ [town’s-towns’]) demonstrating the genitive case of a 
female noun in plural number. And finally, (v) 10 items in –ουμε /-oume/ (e.g., 
κρύβομαι-κρύβουμε /krivome-krivoume/ [I hide myself- we hide sth]) 
indicating the 1st person of a plural verb in active form. 

The derivational suffixes for the second list were: (i) 10 items in –είο /-io/ 
(e.g., ιατρός-ιατρείο /iatros-iatrio/ [doctor-clinic]) denoting a professional 
location; (ii) 10 items in –ιώτης /-iotis/ (e.g., ταξίδι-ταξιδιώτης /taxiði- 
taxiðiotis/ [travel-traveller]) indicating a person; (iii) 10 items in –ωμα /-oma/ 
(e.g, απλώνω-άπλωμα /aplono-aploma/ [spread -spreading]) signifying an 
action; (iv) 10 items in –ισμα / -isma/ (e.g., βαδίζω-βάδισμα /vaðizo-vaðisma/ 
[walk-walker]) demonstrating also an action, and (v) 10 items in –ήρι /-iri/ 
(e.g., ανοίγω-ανοιχτήρι /anio-anichtiri

For the purposes of the training study, each list was divided into three 
subsets of items: (1) Trained items (n=20) were the word-pairs used in the 
Training Program. They included the suffixes –οι /-i/, –η /-i/, –ει /-i/, –εις /-is/ 

/ [open-opener]) as an indicative of a 
tool. 



Effects of Morphological Training on Individuals with Difficulties… 21 

and –ουμε /-oume/ for the Inflectional List and –είο /-io/, –ιώτης /-iotis/, –ωμα 
/-oma/, –ισμα /-isma/ and –ήρι /-iri/ for the Derivational List. (2) Untrained 
items (n=20) similarly contained items ending in –οι /-i/, –η /-i/, –ει /-i/, –εις   
/-is/ and –ουμε /-oume/ for the Inflectional List and –είο /-io/, –ιώτης /-iotis/,   
–ωμα /-oma/, –ισμα /-isma/ and –ήρι /-iri/ for the Derivational List. These 
words were analogous to trained items in terms of word structure and suffix-
type (e.g., κράτος-κράτη /kratos-krati/ [state-states] analogous to βάρος-βάρη 
/varos-vari/ [weight-weights]) but they did not receive any direct instruction, 
and (3) Pseudowords (n=10) which were also analogous to trained items in 
terms of word structure and suffix-type (e.g., λάτος-λάτη /latos-lati/ analogous 
to βάρος-βάρη /varos-vari/ [weight-weights]) and did not receive any 
instruction. A full listing of items along with frequency and letter-length 
details is given in Appendices II and III. 

General Procedure of the Study 

The general procedure of the study is outlined in Table 1. Each study 
included a Pre-test, a Training Program and a Post-test. The procedure of each 
study lasted 10 sessions for each participant and implemented in the spring 
semester of the school year in two months time. 

Assessments before and after the Teaching Program 

All the items for each study (see Appendix II and III) were randomised to 
form the pre- and post-tests. Each test was given individually to the student 
and lasted two sessions of about 40 minutes. Both base and inflected or 
derived words were instructed to dictation as a pair (e.g., δάσος-δάση /ðasos- 
ðasi/ [wood-woods]). The students had to write down the spellings on two A4 
sheets marked with two separate columns, placing the base spelling in the left 
column and the inflection or the derivation in the right column. Although this 
procedure favours immediate recognition of the stem-derivation relationship, 
in contrast to other practices in experimental literature (Derwing, 1976; 
Derwing et al., 1995), it appears to evoke more sensitive results. Surprisingly 
to an experienced reader, Tsesmeli and Seymour (2006) found that dyslexic 
students presented significantly (p<.001) higher inconsistent stem spelling 
scores of misspelled pairs (44%) than CA- and RA-groups (5% and 27% 
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respectively) showing that familial relationships of a word-pair are not so 
salient for the dyslexic students as for normal readers of both groups. 

Table 1. General Procedure for the Intervention Study 

1a) The Inflectional Study (for Primary 2 and 3 students) 
A. PRE-TESTING 
1. Practice with PC  1 session 
2. Pre-test  50 pairs randomised 2 sessions 
B. TRAINING PROGRAMME  
1. List of Inflections 20 pairs in a systematic order 5 sessions 
 –η /-i/ δάσος-δάση /ðasos- ðasi/ 1 session 
–οι /-i/ φόβος-φόβοι 1 session /fovos-fovi/ 
–ει /-i/ κόβω-κόβει 1 session  /kovo-kovi/ 
–εις /-is/ πόλης-πόλεις  /polis-polis 1 session / 
 –ουμε /-oume/ κρύβομαι-κρύβουμε  /krivome- 

krivoume
1 session 

/ 
C. POST-TESTING  
1. Post-test 50 pairs randomised 2 sessions 
 

1b) The Derivational Study (for Primary 4 to 6 students) 
A. PRE-TESTING 
1. Practice with PC  1 session 
2. Pre-test 50 pairs randomised 2 sessions 
B. TRAINING PROGRAMME 
1. List of Derivations 20 pairs in a systematic order 5 sessions 
–είο /-io/ ιατρός-ιατρείο /iatros-iatrio 1 session / 
–ιώτης /-iotis/ ταξίδι-ταξιδιώτης /taxiði- taxiðiotis 1 session / 
–ωμα /-oma/ απλώνω-άπλωμα /aplono-aploma 1 session / 
–ισμα /-isma/ βαδίζω-βάδισμα 1 session  /vaðizo-vaðisma/ 
–ήρι /-iri/ ανοίγω-ανοιχτήρι /anigo-anichtiri 1 session / 
C. POST-TESTING 
1. Post-test 50 pairs randomised 2 sessions 

Training Program 

The Training Program was implemented in individual sessions of about 40 
minutes for each student. There were five separate Teaching units for every 



Effects of Morphological Training on Individuals with Difficulties… 23 

study, each involving instruction on four word-pairs belonging to a particular 
suffix-type. The sequence of instruction in terms of suffix-type was the same 
for all students (see Table 1). 

The program aimed to teach students in a step by step way the internal 
structure of the words and how this is related to their spelling. Each session 
had a sequential and structural nature and was based on the active participation 
of the individual facilitated considerably by the use of the Smart Notebook 
educational software. More specifically, instruction was targeted towards four 
main principles: (i) word structure - every inflected or derived word was 
composed of a stem and a suffix; (ii) stem consistency - the base and the stem 
of the inflected or derived word were spelled identically; (iii) suffix 
consistency - the suffixes were spelled identically despite their different 
linguistic environments. The sessions were divided into three main phases, 
referred to as the Workshop, the Discussion, and Practice in word-pair 
spelling. The Workshop was based on the student’s own implicit 
understanding of word structure. The child was presented with a pair of words 
in black on the PC screen and asked to analyse the word into its constituent 
morphemes, to spell the stem, the suffix and finally to create the new word by 
combining the stem and the suffix appropriately. The Discussion phase aimed 
to make the relationships between familial words more salient. To this end, all 
word-pairs presented in color, and in particular, the stems of the base words 
and the morphologically complex words were printed in blue, while 
inflectional and derivational suffixes were illustrated in red. All the colored 
word-pairs were presented on the screen together to facilitate a discussion on 
the principles of stem and suffix consistency. Spelling practice followed 
Discussion and aimed to make explicit how the knowledge of word structure 
links with the spelling of the word-pairs based on accuracy. This means that 
the child should write each word-pair on paper at least 3 times correctly before 
proceeding to the next pair. 

Apparatus and Procedure 

All individual sessions of the Training Program were delivered via Smart 
Notebook educational software (Smart Technologies, 2007). This powerful 
and easy-to-use application enabled students to interact positively with verbal 
stimuli projected on the computer screen. To be precise, they could easily 
identify and move the appropriate morphological constituents of the words, 
while the use of color and font size enhanced the salience and clarity of the 
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words. Moreover, teaching sessions were audio-recorded and analysed in 
precision after intervention, giving in this way the appropriate feedback to 
experimenters to reflect on their training and students’ learning behaviour. To 
this end, there were used the following materials: 

 
• A personal lap-top 
• Electronic pages with verbal stimuli (in black and color) 
• Microphone for audio-recording teaching sessions 
 
All teaching sessions delivered on an individual basis in a quiet room in 

the school. In the beginning of the Training Program, a teaching session was 
given to students in order to familiarise themselves with the educational 
software. 

Scoring Procedure 

The spellings produced in the pre- and post-tests were classified as 
conventionally correct or as errors. Every accurately spelled word was 
assigned 1 point and every misspelled word 0 points (e.g., πάγι /pai/ [ice] 

instead of πάγοι

RESULTS 

 /paI [ice (pl.)]). 

The effectiveness of the intervention was evaluated in terms of the 
improvement in performance on the Post-test relative to the Pre-test, referred 
to as the ‘gain’ score. 

Main Training Effects 

Table 2 shows accuracy rates for pre- and post-tests of the intervention 
study for each participant along with their gain scores. According to the first 
hypothesis, all individuals would enhance substantially their total spelling 
performance as an effect of the training. The significance of the gains was 
tested by the Wilcoxon Signed-Ranks Test which is a non-parametric test used 
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for a two condition related design when the same participants perform under 
both conditions and in the situation where the hypothesis of the normal 
distribution of the data could not be assumed (Greene & D’Oliveira, 1993). 
Results verified significant effects for training for each participant: Valantis: 
W=-7.616, p<.001, Aliki: W=-5.657, p<.001, Μanos: W=-5.345, p<.001, 
Fanis: W=-7.070, p<.001, Νikos: W=-6.410, p<.001, Anna: W=-5.925, 
p<.001, Τimos: W=-6.351, p<.001 and Αntonis: W=7.211, p<.001, indicating 
that all individuals presented a significant change following the intervention. 
Training effects for the total group were also significant (W=-18.265, p<.001). 

Training Effects on Word-Types 

According to the second hypothesis, the training would increase 
performance on base and morphologically complex words (inflections and 
derivations) and their difference would be in favour of complex words. Table 
3 presents participants’ accuracy spelling scores for pre- and post-tests and 
their gains for these word-types. The significance of training on base words 
was tested by the Wilcoxon Signed-Ranks Test. Results showed that 
performance on base words after intervention was significantly higher than 
before intervention for every participant. Namely, for Valantis (W=-4.796, 
p<.001), Aliki (W=-4.583, p<.001), Μanos (W=-2.746, p<.01), Fanis (W=-
4.041, p<.001), Νikos (W=-4.146, p<.001), Anna (W=-2.530, p<.05), Timos 
(W=-4.914, p<.001) and Antonis (W=-3.464, p<.001). Similarly, training 
effects were also significant for morphologically complex words for all 
individuals, as follows: Valantis (W=-5.916, p<.001), Aliki (W=-3.317, 
p<.01), Μanos (W=-4.747, p<.001), Fanis (W=-5.840, p<.001), Νikos (W=-
4.899, p<.001), Anna (W=-5.385, p<.001), Timos (W=-4.025, p<.001) and 
Antonis (W=-6.325, p<.001). Analysis by the Wilcoxon Signed-Ranks Test on 
the total sample showed also significant intervention effects for group on base 
words (W=-11.110, p<.001) and inflected/derived words (W=-14.536, 
p<.001). 
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Table 2. Spelling accuracy rate (%) for total items (N=100)  
(standard deviation in parentheses) 

 pre-test post-test gains 
Valantis 21 79 58 
Aliki 80 100 20 
Manos 25 80 55 
Fanis 28 85 57 
Nikos 35 95 60 
Anna 58 95 37 
Timos 
Antonis 

15 
42 

55 
94 

40 
52 

Total 38 (0.48) 85.35 (0.38) 47.35 (0.53) 

Table 3. Spelling accuracy rate (%) for base words (N=50) and 
morphologically complex words (N=50) 

(standard deviation in parentheses) 

 Bases Derivations 
 pre- post- gains pre- post- gains 

Valantis 34 80 46 8 78 70 
Aliki 56 94 42 74 94 20 
Manos 40 72 32 22 72 50 
Fanis 44 84 40 14 86 72 
Nikos 36 82 46 18 76 58 
Anna 78 94 16 38 96 58 
Timos 
Antonis 

24 
70 

74 
94 

50 
24 

16 
14 

50 
94 

34 
80 

Total 47.75 
(0.50) 

84.25 
(0.36) 

36.50 
(0.54) 

25.50 
(0.43) 

80.75 
(0.40) 

55.25 
(0.51) 

 
Statistical analyses by the same test on the gain difference between bases 

and morphologically complex words supported the conclusion that the gains 
following the intervention were larger for morphologically complex words for 
the majority of the individuals. In particular, the difference was significant for 
Valantis (W=-2.683, p<.01), Fanis (W=-3.128, p<.01), Anna (W=-4.200, 
p<.001) and Antonis (W=-5.112, p<.001), but failed to reach significance for 
Μanos (W=-1.814, ns) and Νikos (W=-0.962, ns). Gains on base words were 
larger than on complex words after intervention only for Aliki (W=-2.673, 
p<.01) and marginally for Timos (W=-1.886, p=0.059). 
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Table 4. Spelling accuracy rate (%) for stems and suffixes of 
morphologically complex words (N=50) 

(standard deviation in parentheses) 

 Stem Suffix 
 pre- post- gains pre- post- gains 

Valantis 70 86 16 26 92 66 
Aliki 76 98 22 100 100 0 
Manos 62 88 26 50 78 28 
Fanis 84 94 10 12 88 76 
Nikos 66 84 18 20 84 64 
Anna 92 96 4 38 100 62 
Timos 
Antonis 

76 
92 

80  
94 

4 
2 

20 
20 

60  
100 

40 
80 

Total 77.25 
(0.44) 

90 
(0.29) 

12.75 
(0.38) 

35.75 
(0.47) 

87.75 
(0.33) 

52 
(0.52) 

Training Effects on Stem and Suffixes of the Morphologically 
Complex Items 

Aiming to explain further the finding that intervention effects were 
stronger on morphologically complex items, we would liked to locate possible 
training outcomes in relation to the morphemic parts of the word, namely the 
stem and suffix. Table 4 illustrating spelling scores on these items for 
participants shows that individuals before intervention performed higher on 
the stem (mean: c. 77%) compared to the suffix (mean: c. 36%). Their 
performance on suffix spelling of morphologically complex words was very 
weak and significantly lower than stem spelling (W=-10.658, p<.001). 
According to the third hypothesis, the training would increase performance on 
the stems, but mostly on the suffixes of morphologically complex words 
(inflections and derivations) where their main difficulty was substantiated. 

The significance of training on stem and suffix of morphologically 
complex words was tested by the Wilcoxon Signed-Ranks Test. Results 
showed that performance on the stems of these words was significantly higher 
after intervention for the majority of individuals. Namely for Valantis: W=      
-2.530, p<.05, Aliki: W=-3.162, p<.01, Μanos: W=-4.472, p<.001, Fanis: W=  
-2.236, p<.05, Νikos: W=-3.606, p<.001, Anna: W=-2.236, p<.05, and Τimos: 
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W=-2.121, p<.05. Antonis did not present any significant change (W=-0.577, 
ns). 

Results in relation to the suffixes of morphologically complex words 
revealed that the intervention effects were significant and strong for seven of 
the eight participants. In particular, for Valantis: W=-5.488, p<.001, Μanos: 
W=-4.017, p<.001, Fanis: W=-6.164, p<.001, Νikos: W=-5.477, p<.001, 
Anna: W=-5.385, p<.001, Τimos: W=-4.146, p<.001 and Antonis: W=-6.325, 
p<.001). Aliki did not improve after intervention (W=-1.000, ns) due to her 
ceiling effects before and after training (pre-test: 100%, post-test: 100%, see 
Table 4). Training effects on the stems for the total sample were significant 
(W= -8.014, p<.001) but were stronger for the suffixes of morphologically 
complex words (W= -14.130, p<.001). 

Generalization Effects 

The generalisation of learning was tested by comparing pre- and post-test 
results for the Trained, Untrained words and Pseudowords of similar structure 
and suffixation. According to the fourth hypothesis, if the training generalises 
across the wider set of morphologically complex words containing particular 
suffixes, then we would expect the gains to extend from Trained words to 
homologous Untrained words and Pseudowords. Table 5 illustrates 
participants’ spelling performance before and after intervention on these three 
sets of words. Their data were also tested by the Wilcoxon Signed-Ranks Test. 

Results on Trained items revealed that intervention effects were 
significant for all individuals, namely for Valantis: W=-3.742, p<.001, Αliki: 
W=-2.236, p<.05, Fanis: W=-4.000, p<.001, Νikos: W=-3.000, p<.01, Anna: 
W=-3.317, p<.01, Τimos: W=-2.828, p<.01, Antonis: W=-4.123, p<.001, and 
only marginally for Μanos: W=-1.897, p=.058. 

Data from Untrained items showed that generalization effects were 
significant for all participants. In particular, for Valantis: W=-3.742, p<.001, 
Αliki: W=-2.449, p<.05, Μanos: W=-3.317, p<.01, Fanis: W=-3.207, p<.01, 
Νikos: W=-3.000, p<.01, Anna: W=-3.873, p<.001, Τimos: W=-2.646, p<.01 
and Antonis: W=-3.742, p<.001. 

Finally, results from Pseudowords revealed that generalization effects 
were also evident for the majority of participants, as follows: For Valantis: 
W=-2.646, p<.01 and Μanos: W=-3.000, p<.01, Fanis: W=-2.828, p<.01, 
Νikos: W=-2.449, p<.05 and Antonis: W=-3.000, p<.01. There were gains on 
pseudowords by Αliki, Anna and Timos, but these were not significant (Aliki: 
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W=<1, ns, Anna: W=-1.732, ns, Τimos: W=-1.342, ns). Similar analyses for 
the group showed that the pre- vs. post-test gains were large for Trained items 
(W=-9.065, p<.001) and Untrained items (W= -9.276, p<.001) and smaller for 
Pseudowords (W=-6.564, p<.001), illustrating that participants generalized 
effectively from the trained words to the analogous untrained words and 
pseudowords. 

Table 5. Spelling accuracy rate (%) for taught (N=20), untaught words 
(N=20) and pseudowords (N=10)(standard deviation in parentheses) 

 Taught Untaught Pseudowords 
 pre- post- gains pre- post- gains pre- post- gains 

Valantis 35 85 50 15 72.50 58 40 80 40 
Aliki 70 97.50 27.50 47.50 85 37.50 80 100 20 
Manos 45 62.50 17.50 17.50 67.50 50 25 80 55 
Fanis 22.50 90 68 27.50 75 48 30 95 65 
Nikos 32.50 82.50 50 27.50 65 37.50 35 95 60 
Anna 62.50 100 37.50 45 87.50 42.50 75 100 25 
Timos 
Antonis 

22.50 
50 

67.50 
100 

45 
50 

25 
35 

65 
85 

40 
50 

15 
40 

55 
100 

40 
60 

Total 42.50 
(0.45) 

85.62 
(0.20) 

43.12 
(0.52) 

30.00 
(0.36) 

75.31 
(0.30) 

45.31 
(0.51) 

42.50 
(0.48) 

88.12 
(0.21) 

45.62 
(0.52) 

 

Training Effects on Suffix-Type 

It has been shown previously that an important aspect of the intervention 
study was to increase significantly performance on suffix spelling. But how is 
this performance varied among different types of suffixes? Tables 6 to 8 
present spelling scores on inflectional suffixes for the younger students. For 
the homophone suffixes –οι –/i/ and –η -/i/ designating noun plural, Valantis 
and Manos presented significant effects of training (for –οι: Valantis: W=        
-3.000, p<.01, Manos: W=-2.646, p<.01, for –η: Valantis: W=-2.828, p<.01, 
Manos: W=-2.000, p<.05), while Aliki did not show any change due to ceiling 
effects before intervention to both suffixes (W=0.000, ns, W=-1.000, ns). For 
the suffix –ει /-i/ denoting 3rd singular of verbs, Valantis improved his 
performance significantly (W=-2.000, p<.05) but Manos made a small and 
insignificant change (W=-1.414, ns), while both of them increased their scores 
significantly in the suffix –εις -/is/ indicating one of the accusative forms of 
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plural nouns (Valantis: W=-3.162, p<.01, Manos: W=-2.236, p<.05). For the 
nominative form of plural verbs ending in -ουμε -/oume/, Valantis did not 
improve his performance due to ceiling effects prior to treatment (W=-1.000, 
ns), while Manos made a significant change (W=-2.000, p<.05). Aliki 
appeared unexpectedly to know all these inflections at a ceiling level before 
training, thus she did not present any gain (for the rest of the suffixes: 
W=0.000, ns). 

Tables 9 to 13 present spelling scores on derivational suffixes for the older 
students. For the derivational suffix –είο /-io/ designating a professional 
location, all older students presented a significant change (Fanis: W=-2.449, 
p<.05, Νikos: W=-3.162, p<.01, Anna: W=-2.449, p<.05, Antonis: W=-3.162, 
p<.01), except for Timos who did not improve at all at this particular suffix 
(W=0.000, ns), despite his low performance prior to intervention. For the 
derivational suffix –ιώτης /-iotis/ indicating a person, all individuals showed 
significant training effects (Fanis: W=-3.162, p<.01, Νikos: W=-2.236, p<.05, 
Anna: W=-3.162, p<.01, Antonis: W=-3.162, p<.01), except for Timos who 
made an insignificant change (W=-1.732, ns). For the derivational suffix –ωμα 
/-oma/ denoting an action, the majority of pupils improved significantly 
(Fanis: W=-2.646, p<.01, Νikos: W=-2.828, p<.01, Timos: W=-3.162, p<.01, 
Antonis: W=-3.000, p<.01), except for Anna due to ceiling effects before 
training (W= -1.414, ns). For the derivational suffix –ισμα /-isma/ denoting 
also an action, only Fanis improved significantly (Fanis: W=-2.828, p<.01), 
while the majority of pupils did not present any significant change due to 
ceiling performance prior to intervention at this particular suffix (Νikos: 
W=000, ns, Anna: W=-1.414, ns, Timos: W=-1.000, ns , Antonis: W=-1.000, 
ns). Finally, for the derivational suffix –ήρι /-iri/ indicating a tool, all older 
individuals showed significant intervention effects (Fanis: W=-2.236, p<.05, 
Νikos: W=-2.646, p<.01, Anna: W=-2.000, p<.05, Timos: W=-2.646, p<.01, 
Antonis: W=-3.162, p<.01). These data suggest that the majority of 
participants enhanced their gains significantly on inflectional and derivational 
suffixes, and there was a great variability in performance depending on the 
suffix and the individual according to the last hypothesis. 
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Table 6. Valantis’ spelling accuracy rate (%)  
for types of inflectional suffixes 

 -οι -/i/ -η -/i/ -ει  -/i/ -εις -/is/ -oυμε -/oume/ 
pre- 0 10 30 0 90 
post- 90 90 70 100 100 
gains +90 +80 +40 +100 +10 

Table 7. Aliki’s spelling accuracy rate (%) 
for types of inflectional suffixes. 

 -οι-/i/ -η -/i/ -ει -/i/ -εις -/is/ -oυμε -/oume/ 
pre- 100 90 100 100 100 
post- 100 100 100 100 100 
gains +0 +10 +0 +0 +0 

Table 8. Manos’ spelling accuracy rate (%) 
for types of inflectional suffixes 

 -οι-/i/ -η-/i/ -ει -/i/ -εις-/is/ -oυμε-/oume/ 
pre- 0 40 50 10 60 
post- 70 80 70 60 100 
gains +70 +40 +20 +50 +40 

Table 9. Fanis’ spelling accuracy rate (%) 
for  types of derivational suffixes 

 -είο-/io/ -ιώτης-/iotis/ -ωμα -/oma/ -ισμα-/isma/ -ήρι-/iri/ 
pre- 20 0 20 20 20 
post- 80 100 90 100 70 
gains +60 +100 +70 +80 +50 

Table 10. Nikos’ spelling accuracy rate (%) 
for types of derivational suffixes 

 -είο-/io/ -ιώτης-/iotis/ -ωμα -/oma/ -ισμα-/isma/ -ήρι-/iri/ 
pre- 0 0 10 90 0 
post- 100 50 90 90 70 
gains +100 +50 +80 +0 +70 



Styliani N. Tsesmeli 32 

Table 11. Anna’s spelling accuracy rate (%) 
for types of derivational suffixes 

 -είο-/io/ -ιώτης-/iotis/ -ωμα -/oma/ -ισμα-/isma/ -ήρι-/iri/ 
pre- 40 0 80 80 60 
post- 100 100 100 100 100 
gains +60 +100 +20 +20 +40 

Table 12. Timos’ spelling accuracy rate (%) 
for  types of derivational suffixes 

 -είο-/io/ -ιώτης-/iotis/ -ωμα -/oma/ -ισμα-/isma/ -ήρι-/iri/ 
pre- 0 0 0 100 0 
post- 0 30 100 90 70 
gains +0 +30 +100 +10 +70 

Table 13. Antonis’ spelling accuracy rate (%) 
for types of derivational suffixes 

 -είο-/io/ -ιώτης-/iotis/ -ωμα -/oma/ -ισμα-/isma/ -ήρι-/iri/ 
pre- 0 0 10 90 0 
post- 100 100 100 100 100 
gains +100 +100 +90 +10 +100 

CONCLUSION 

This small-scale study aimed to determine how far explicit training of 
morphological structure could improve the spelling of morphologically 
complex words by Greek primary school students who face particular 
difficulties in spelling. The training was based on Tsesmeli and Seymour’s 
(2009) earlier study of English-speaking students, and strongly confirmed 
similar results in a transparent language. In general, these data reinforce the 
view that morphographic training of this type is a potentially useful approach 
to the treatment of severe spelling difficulties also in Greek. 

In particular, before the commencement of the study, all individuals 
presented serious spelling difficulties on the total amount of words mostly at a 
level below 40%. However, the intervention attempted to over-double spelling 
accuracy for every individual up to a ceiling level, mostly above 80%. Gains 
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were substantial for the majority of spelling disabled individuals (40-60%) and 
relatively small only for Aliki (20%), due to her ceiling performance before 
treatment. A closer inspection of the individual reports suggests a quite wide 
variation in the spelling gains made in response to the intervention. This 
variation might be related to their chronological age or to their stage of literacy 
development. Pearson correlations suggested that the degree of improvement 
by eight students did not seem to be associated with their chronological age 
(r=.064, ns) but rather with their stage of spelling acquisition. This relationship 
was statistically negative (r=-.719, p<.01), suggesting that the degree of 
improvement was greater in students with lower spelling capabilities 
(Tsesmeli, 2007b; Tsesmeli & Seymour, 2009). 

Pre-test evaluation showed that the members of the group presented low 
performance on base words (range: 24-56%), except for Antonis (70%) and 
Anna (78%), and particularly on morphologically complex words (range: 8%-
38%), except for Aliki (74%). However, post-test results showed that 
morphographic training improved both base and complex words, but this 
effect was more dramatic on morphologically complex items (i.e. inflected and 
derived words), where the main difficulty of participants was substantiated. 
The gain difference between bases and morphologically complex words 
supported the conclusion that the gains following the intervention were larger 
for morphologically complex words for the majority of the individuals. These 
results are coherent with other studies (Arnbak & Elbro, 2000; Nunes, Bryant 
& Olson, 2003; Nunes & Bryant, 2006; Tsesmeli & Seymour, 2009), and 
reinforces the argument that the gains in spelling came from the training of 
morphological structure and not simply from spelling practice. Students 
received the same amount of practice on both base and morphologically 
complex words but improved more substantially on the complex words which 
were explicitly targeted in the intervention. 

To explain further these results, data were analysed in terms of the 
morphemic structure of the words. Before the commencement of the training, 
findings showed that all children were capable of stem spelling to a great 
extent (range from 62% to 92%, mean: 77%), but their suffix spelling was 
considerably deprived (range: 12%-50%, mean: 36%), a fact that explains 
clearly their low performance on morphologically complex words before 
training. However, the intervention enabled the majority of children to 
enhance significantly their spelling scores on both stems and suffixes, but their 
gains were much larger on the suffix (range: 28%-80%, mean: 52%) than on 
the stem (range: 2%-26%, mean: 12.75%). Training effects were stronger for 
the suffixes of morphologically complex words for the total group as well. 
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This outcome coincides with other similar findings in the experimental 
literature (Arnbak & Elbro, 2000; Henry, 1993; Nunes & Bryant, 2006; 
Tsesmeli & Seymour, 2009) and is particularly important for implementing 
intervention programmes. The suffix seemed to be a very viable unit due to its 
high frequency in oral and written language, consistency in pronunciation and 
spelling, meaning and grammatical function. It is acknowledged by 
researchers (Arnbak & Elbro, 2000; Henry, 1993; Mann & Singson, 2003; 
Nunes & Bryant, 2006) that the main profit of these kind of interventions for 
children seemed to be the decoding of the suffix as a unit with particular 
phonological, orthographic and semantic properties which helps them also to 
generalize this knowledge to analogous uninstructed items. 

An important issue in the evaluation of the intervention concerns the 
degree which training effects generalize across vocabularies and functions 
(Seymour, 1998). In this study, there was good evidence of generalization, 
indicating that the individuals of our study were able to transfer instructed 
knowledge from trained items to untrained ones that are related in terms of 
suffix and morphological structure. This was evident for all participants who 
showed strong generalization effects to untaught words (range: 40%-58%, 
mean: 45.31%) as well as to pseudowords (range: 20%-65%, mean: 45.62%), 
that are used in the study as a powerful way of estimating principle learning 
and knowledge transfer. This finding is consistent with Nunes and Bryant’s 
(2006) study, where children also attempted to generalize the spelling of 
endings –ian and -ion effectively from the abstract nouns to uninstructed 
pseudowords of similar suffixation. 

But how is performance varied among different types of suffixes? The 
data suggest that the majority of participants enhanced their gains significantly 
either for inflectional or derivational suffixes, however spelling performance 
varied substantially depending on the individual and the suffix. In particular, it 
was surprising on the pre-test that two of the younger students, Valantis and 
Manos, presented an extremely low performance on some of the most frequent 
suffixes in Greek language, despite appropriate instruction delivered in the 
Greek schools, such as the endings –οι /-i/, -η /-i/ and –εις /-is/. These results 
corroborate other findings in experimental literature indicating that children 
with a reading/spelling disability seem to follow a similar course of acquisition 
for inflectional suffixes, although at a much slower pace (Bryant et al., 1998; 
Rubin et al., 1991). However, after intervention, they attempted to increase up 
to the ceiling their performance on these suffixes (gains over 80% for Valantis, 
gains between 40% to 70% for Manos), similarly to other intervention 
outcomes (Henry, 1993; Arnbak & Elbro, 2000). Mastery of derivational 
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suffixation is usually accomplished relatively late in school life, coinciding 
with a phase where children are learning to become proficient spellers. This 
process is thought to be longer and more open-ended for children of typical 
development, but is disrupted for children who are experiencing spelling 
difficulties (Mann & Singson, 2003). Similarly, in our study, before 
intervention, all students following the upper classes of school presented a 
strikingly low performance (under 20%) for the majority of the derivational 
suffixes used in the intervention, such as the endings –είο /-io/, -ιώτης /-iotis/ 
and -ήρι /-iri/, despite their common use in the Greek language. However, 
intervention proved to be particularly effective for all students in relation to 
the majority of suffixes enhancing their spelling performance up to the ceiling 
in many cases (for instance, gains for –είο: 60%-100%, -ιώτης: 30%-100%, 
and –ήρι: 40%-100%, see Tables 9-13). Thus, training effects are more salient 
when focusing on particular suffix gains, despite their striking heterogeneity 
among different suffix types and individuals, as expected by similar empirical 
findings (Nunes & Bryant, 2006; Tsesmeli & Seymour, 2002). 

These results are in accordance with recent experimental evidence in 
relation to morphographic training from other language systems, such as 
English, which are characterized as deep orthographies (Nunes & Bryant, 
2006; Tsesmeli & Seymour, 2009). Although the present study was conducted 
in a more transparent orthography, such as Greek, and despite essential 
differences in the nature of word-formation processes between the two 
languages, as described in the Introduction, there is a high similarity between 
them in the patterns of training effects of the morphological intervention, 
namely, (i) the superior advancement of the morphologically complex words 
(i.e., inflections and derivations) as compared to their simpler bases, and (ii) 
the enhancement of generalization outcomes to analogous untrained items (i.e., 
words and pseudowords) as a consequence of suffix acquisition. There might 
be differences in the rate of growth between the two differing language 
systems, as assumed by the size of gains and the developmental phase of 
students at the time of receiving training, similarly with the case of phonology, 
but direct cross-linguistic comparisons are urgently needed for the evaluation 
of these hypotheses. 

Returning to the earlier point, there might be two reasons for the above 
mentioned similarities in the pattern of training effects. The first one would be 
that children from both language systems employ the same cognitive 
operations as they are learning to apply the morphological decomposition 
strategy, which means that they learn how to segment a long and complex 
word into two constituents, after identifying the stem and attaching the suffix. 
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This parsing of a difficult and complex word into simpler forms as a means of 
word recognition and spelling, is a common task for participants of both 
languages, despite the fact that the morphological decomposition seems to be 
more complicated in Greek than in English, as described in the Introduction. 
And secondly, the linguistic unit, namely the morpheme, seems to have a 
differentiating effect. According to Mattingly (1987) boundaries between 
larger linguistic units, such as morphemes, are more salient, in relation to 
smaller linguistic units, such as syllables or phonemes, hence, the mappings 
between orthography and phonology of these structures are more explicit and 
more easily perceived by the novice reader. Moreover, the syllable may not be 
such a useful structure in English because syllable boundaries are often 
ambiguous and because of varying stress assignment. This opens the 
possibility that the morpheme may offer a viable alternative principle of 
unitisation, at least for a deep orthography (Tsesmeli & Seymour, 2009). 
Findings of the present study seem to support the facilitative effect of the same 
units in Greek as well, but further research is necessary to determine the 
correct interpretation of these findings. 

Another point that should be addressed at this time, is that an intervention 
of this kind appears to accelerate spelling development, irrespective of the 
preceding phonological abilities of the participants, an issue that was firstly 
raised by Arnbak and Elbro (2000). In Tsesmeli and Seymour’s (2009) study 
of English-speaking students, even the most severe cases appeared to be 
benefited substantially by the morphological training improving their spelling 
performance, despite a lack of phonographic and lexigraphic foundations as 
indexed by the high error rates on complex words and by responses containing 
multiple phonetic deviations (e.g., danger spelled as bargi by a 14 year old 
dyslexic student with a spelling age of 7). Accordingly, all Greek students in 
our study increased their performance considerably, independent of their 
starting stage of literacy, although they approached this task with intact 
grapheme-phoneme correspondences and enhanced phonological abilities as 
indexed by smaller error rates on complex words and phonologically regular 
misspellings (e.g., κλαδευτήρι /klaeftiri/ [pruning hook] spelled as 

κλαδεφτήρει /klaeftiri/). Apparently, misspellings of the individuals in the 
present study were all completely regular in terms of phonology, and this is a 
typical example of errors by Greek students with spelling difficulties, a profile 
that is supported by a series of studies in Greek (Aidinis & Nunes, 2001; 
Chliounaki & Bryant, 2003; Diakogiorgi & Mamona, 2004) about the 
dominance of phonetic strategies in early misspellings of Greek children. 
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Hence, a morphographic training appears even more suitable in Greek, since 
these misspellings are accurate in terms of phonology but inaccurate in terms 
of morphology, as they do not follow the morphological conventions of Greek 
(for instance the ending –ει /-i/ is not at all appropriate for a neutral noun such 
as the word κλαδεφτήρει

Some of the limitations of this study would be the lack of appropriate 
control groups (Backman, Mamen, & Ferguson, 1984), due to practical 
circumstances, most notably of the chronological age group, to facilitate the 

 /klaeftiri/). Consequently, an intervention focusing 
on the morphemic structure of the words appears to provide an alternative 
route to literacy development, just as appropriately, through the teaching of the 
morphological decomposition strategy and use of other techniques. 
Morphographic training, in this case, provides a basis for the segmentation of 
long and difficult words into units of manageable size. In fact, the outcome of 
such a morphological decomposition will be that a complex, polysyllabic and 
infrequent word should divide into two main constituents: the stem, possibly a 
morphologically simple, frequent and short word, and the suffix of relevant 
features. After this, a morphologically complex word should become far more 
accessible to the child with literacy difficulties. 

Hence, the findings of the present study have several important 
implications for educational practice, most notably that morphological 
awareness is of importance and that training of the morphological structure of 
the words would be beneficial to students who experience serious and 
prolonged spelling disability. Instructional practices for these students, and 
also for children in the whole spectrum, might usefully include training in 
morphological strategies. Interventions of this kind should promote the 
teaching of the morphemic structure of the words (stems, affixes and 
derivational rules) in a systematic, explicit and sequential manner from the 
simplest to the most complex structures through both oral and written 
activities. Students may need to apply in a specific and concrete way the most 
abstract ideas of internal word structure. They may need practice in how stem 
and suffix consistency principles are applied directly to spelling, since it is in 
spelling that these aspects are most salient. Finally, it has been widely 
acknowledged that morphological training should promote the student’s 
reflection and understanding of the hierarchical relations between words (i.e., 
word-families or pairs) (Leong & Parkinson, 1995) as well as the organisation 
of language into meaningful and manageable systems (Nunes & Bryant, 2006). 
This process could be further assisted via color-coding techniques or 
appropriate educational software to enhance active participation of the learner 
in the task. 
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individual’s comparison with his/her age mean. Nonetheless, the data 
confirmed recent experimental findings on morphological training in other 
language systems (Arnbak & Elbro, 2000; Nunes & Bryant, 2006; Tsesmeli & 
Seymour, 2009). Moreover, small samples give the chance of revealing 
individual variation and their response to treatment, in the absence and need of 
relevant studies (Carlisle, 1995; Snowling, 2000). The specificity of the 
morphological training effects could be further verified by extraneous control 
groups, for example, groups which were not trained only in morphology (e.g., 
phonology or reading comprehension) or even untrained dyslexic groups 
matched in terms of chronological age and cognitive measures as in other 
intervention studies (Bryant, Nunes, & Bindman, 2000; Elbro & Arnbak, 
2000). One important question for future research would be the investigation 
of the course/rate of development of morphological awareness and its 
relationship with literacy in a number of different orthographies that might 
differ in their transparency and consistency. This would be an arduous 
endeavour of cross-linguistic studies that would be particularly important to 
clarify these issues, as an essential prerequisite for the design of relevant 
intervention studies of a morphographic nature as alternative and/or 
complementary routes to treatment of literacy disability. 

However, this study is one of the first attempts of morphographic training 
on primary school children in a transparent orthography, such as Greek. The 
findings showed that training was particularly effective in enhancing the 
spelling of complex words by Greek individuals, and most notably to produce 
significant transfer-of-learning effects to analogous uninstructed words and 
pseudowords. These findings are consistent with the experimental literature 
(Arnbak & Elbro, 200; Nunes & Bryant, 2006. Reed, 2008. Tsesmeli & 
Seymour, 2009) and particularly important for the development of alternative 
approaches in the educational interventions for individuals with spelling 
difficulties and developmental dyslexia. 
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APPENDIX I. PSYCHOMETRIC CHARACTERISTICS OF DYSLEXIC INDIVIDUALS 

Tasks Valantis G2 Aliki   G3 Manos  G3 Fanis  G4 Nikos  G4 Anna  G5 Timos  G6 Antonis G6 
Chronological Age 7  08 10 7 04 25 8 04 16 9  06 00 9 04 23 10  05 00 11 11 03 11 03 04 
Vocabulary (ages) 7  07 00 5 09 00 6 02 00 8 07 00 6 05 00 09  10 00 08 00 00 10 09 00 
                                  
Letter recognition 100    (100) 100        (100) 100   (100) 100   (100) 100        (100) 100      (100) 100          (100) 100   (100) 
Letter utterance 100    (100) 91.60         (5) 100   (100) 97.22   (5) 100        (100) 100      (100) 100          (100) 100   (100) 
Syllables recognition 100    (100) 100        (100) 100   (100) 100   (100) 100        (100) 100      (100) 100          (100) 100   (100) 
Syllables utterance 94.44   (20) 88.87       (10) 83.33   (5) 100   (100) 100        (100) 100      (100) 100          (100) 100   (100) 
Reading words 
Reading non- words 
Reading comprehension 
Morphology knowledge 
Morphological relations 
Word Analogies 

85        (20) 
94.73   (70) 
61.11   (30) 
32.43     (5) 
70      (1.14) 
60     (0.96) 

70              (5) 
78.90       (60) 
38.88       (10)  
55            (10)  
70         (1.14) 
36.66   (-0.30) 

70             (10) 
84.21        (50) 
16.66          (5) 
34.21          (5) 
60       (-1.90*)  
33.33  (-1.56*) 

85             (5) 
94.73      (40) 
83.33      (70) 
71.05      (30) 
 75      (-0.35) 
53.33  (-0.52) 

90            (20) 
100        (100) 
78            (50) 
52.63         (5) 
80         (0.15) 
33.33 (-1.56*) 

97.50     (20) 
100      (100) 
97.50    (20) 
84.21     (80) 
95       (0.80) 
73.33 (-1.35) 

100          (100) 
78.94         (20) 
66.66         (10) 
44.73           (5)  
75          (-1.33) 
53.33 (-3.38***) 

90       (10) 
89.47  (20) 
83.33  (40) 
71.0     (20) 
80    (-0.80) 
86    (-0.06) 

Key: * p<.05, *** p<.001, G2, G3 etc.=Grade 2, Grade 3 etc. 
Note: Chronological Age and Vocabulary are expressed in Years, Months & Days (e.g., 7 08 10=7 years, 8 months, 10 days). All 

numbers are percentages. Numbers in parentheses are percentiles, except for the Morphological Relations and Word Analogies 
tasks which are z-scores. 
 
 



 

APPENDIX II. THE INFLECTIONS LIST: ITEMS AND DESIGN 

ID T/U Bases Transcription Translation f l Ιnflections Transcription Translation f l 
1 T κάδος kaðos basket 10 5 κάδοι kaðι baskets 23 5 
2 T πάγος paos ice 1911 5 πάγοι pai ices 30 5 

3 T φάρος faros lighthouse 191 5 φάροι fari lighthouses 7 5 
4 T πάτος patos bottom 1022 5 πάτοι pati bottoms 2 5 
5 U γάμος amos wedding 2300 5 γάμοι ami weddings 133 5 

6 U μάγος maos magician 419 5 μάγοι mai magicians 72 5 

7 U πόνος ponos pain 1682 5 πόνοι poni pains 87 5 
8 U φόβος fovos fear 3782 5 φόβοι fovi fears 407 5 
9 P λάτος latos - - 5 λάτοι lati - - 5 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25  
26 
27 
28  

P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 
T 
T 
T 
Τ 
U 
U 
U 
U 

ξάνος 
βάθος 
βάρος 
λάθος 
δάσος 
έλος 
μίσος 
κράτος 
μήκος 
ράτος 
ζάπος 
κόβω 
βάφω 
λύνω 
σκάβω 
κουράζω 
ανάβω 
ψήνω 
αγοράζω 

xanos 
vathos 
varos 
lathos 
ðasos 
elos 
misos 
kratos 
mikos 
ratos 
zapos 
kovo 
vafo 
lino 
skavo 
kourazo 
anavo 
psino 
aorazo 

- 
depth 
weight 
error 
wood 
marsh 
hate (n.) 
state 
length 
- 
- 
cut 
paint 
solve 
dig 
tire 
light (v.) 
fry 
buy 

- 
3170 
10895 
8610 
3300 
140 
754 
31509 
3422 
- 
- 
3826 
612 
9798 
313 
1449 
1925 
312 
5550 

5 
5 
5 
5 
5 
4 
5 
6 
5 
5 
5 
4 
4 
4 
5 
7 
 
5 
4 

ξάνοι 
βάθη 
βάρη 
λάθη 
δάση 
έλη 
μίση 
κράτη 
μήκη 
ράτη 
ζάπη 
κόβει 
βάφει 
λύνει 
σκάβει 
κουράζει 
ανάβει 
ψήνει 
αγοράζει 

xani 
vathi 
vari 
lathi 
ðasi 
eli 
misi 
krati 
miki 
rati 
zapi 
kovi 
vafi 
lini 
skavi 
kourazi 
anavi 
psini 
aorazi 

- 
depths 
weights 
errors 
woods 
marshes 
hate (pl.) 
states 
lengths 
- 
- 
he cuts 
he paints 
he solves 
he digs 
he tires me 
he lights 
he fries 
he buys 

- 
315 
522 
2725 
1071 
71 
70 
7430 
134 
- 
- 
294 
32 
461 
30 
65 
176 
18 
474 

5 
4 
4 
4 
4 
3 
4 
5 
4 
4 
4 
5 
5 
5 
6 
8 
6 
5 
8 



 48 

ID 
 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

T/U 
 
P 
P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 

Bases 
 
πόβω 
καβίζω 
εξέτασης 
δύναμης 
είδησης 
ερώτησης 
πόλης 
τάξης 
λέξης 
γέννησης 
βέτης 
νόλης 
κρύβομαι 
βρέχομαι 
δένομαι 
πιάνομαι 
ντύνομαι 
χάνομαι 
ζεσταίνομαι 
γράφομαι 
πόλομαι 
δάνομαι 

Transcription 
 
povo 
kavizo 
exetasis 
ðinamis 
iðisis 
erotisis 
polis 
taxis 
lexis 
enisis 
vetis 
nolis 
krivome 
vrehome 
ðenome 
pianome 
dinome 
hanome 
zestenome 
rafome 
polome 
ðanome 

Translation 
 
- 
- 
examination 
strength 
news (sing.) 
question 
town 
order 
word 
birth 
- 
- 
I’m hiding 
getting wet 
binding myself 
I’m caught  
I get dressed 
I get lost 
getting warm 
I write myself 
- 
- 

f 
 
- 
- 
698 
2144 
159 
1230 
4615 
5686 
363 
203 
- 
- 
12 
13 
4 
3 
10 
15 
1 
1 
- 
- 
 

l 
 
7 
4 
6 
8 
7 
7 
8 
5 
5 
5 
8 
5 
5 
8 
8 
7 
8 
8 
7 
11 
8 
7 
7 

Inflections 
 
πόβει 
καβίζει 
εξετάσεις 
δυνάμεις 
ειδήσεις 
ερωτήσεις 
πόλεις 
τάξεις 
λέξεις 
γεννήσεις 
βέτεις 
νόλεις 
κρύβουμε 
βρέχουμε 
δένουμε 
πιάνουμε 
ντύνουμε 
χάνουμε 
ζεσταίνουμε 
γράφουμε 
πόλουμε 
δάνουμε 

Transcription 
 
povi 
kavizi 
exetasis 
ðinamis 
iðisis 
erotisis 
polis 
taxis 
lexis 
enisis 
vetis 
nolis 
krivoume 
vrehoume 
ðenoume 
pianoume 
dinoume 
hanoume 
zestenoume 
rafoume 
poloume 
ðanoume 

Translation 
 
- 
- 
examinations 
strengths 
news (pl.) 
questions 
towns 
orders 
words 
births 
- 
- 
we hide 
we soak sb. 
we bind 
we catch 
we dress  
we lose 
we heat up 
we write 
- 
- 

f 
 
- 
- 
2889 
7439 
666 
3152 
2578 
1322 
2643 
127 
- 
- 
51 
1 
10 
39 
1 
300 
9 
262 
- 
- 

l 
 
5 
7 
9 
8 
8 
9 
6 
6 
6 
9 
6 
6 
8 
8 
7 
8 
8 
7 
11 
8 
7 
7 

Key: T for Trained items, U for Untrained items, f for Frequency, l for Letter-length, H for High Frequency, L for Low Frequency. 
Note: Frequencies are based on The Hellenic National Corpus containing c. 34.000.000 Greek words (Institute of Language and Speech 

Processing, 2000). 
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APPENDIX II. THE DERIVATIONS LIST: ITEMS AND DESIGN 

ID T/U Bases Transcription Translation f l Derivations Transcr/ion Translation f l 
1 T ιατρός iatros doctor 146 6 ιατρείο iatrio clinic 215 7 
2 T κουρέας koureas barber 51 7 κουρείο kourio barbershop 25 7 
3 T ταμίας tamias treasurer 109 6 ταμείο tamio treasury 2547 6 
4 T φάρμακο farmako drug 705 7 φαρμακείο farmakio drugstore 104 9 
5 U καφές kafes coffee 166 5 καφενείο kafenio café 444 8 
6 U βάφω vafo dye 4 4 βαφείο vafio dyehouse 19 6 
7 U μάγειρας mairas cook 40 8 μαγειρείο mairio cookery 29 9 

8 U κρεοπώλης kreopolis butcher 4 9 κρεοπωλείο kreopolio butchery 6 10 
9 P καρπάς karpas - - 6 καρπείο karpio - - 7 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
 
 
 

P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 
T 
T 
T 
Τ 
U 
 
 
 

πρανάς 
επαρχία 
νησί 
πατρίδα 
ταξίδι 
στρατός 
παζάρι 
Χανιά 
Θράκη 
ρασιά 
χαριά 
απλώνω 
δαγκώνω 
καρφώνω 
λαδώνω 
μπαλώνω 
 
 
 

pranas 
eparhia 
nisi 
patriða 
taxiði 
stratos 
pazari 
Hania 
Thraki 
rasia 
haria 
aplono 
ðagono 
karfono 
laðono 
balono 
 
 
 

- 
province 
island 
country 
travel 
army 
market 
Hania 
Thrace 
- 
- 
spread 
bite (v.) 
nail 
oil 
mend 
 
 
 

- 
1268 
2975 
2602 
2658 
1149 
315 
587 
797 
- 
- 
13 
5 
4 
0 
0 
 
 
 

6 
7 
4 
7 
6 
7 
6 
5 
5 
5 
5 
6 
7 
7 
6 
7 
 
 
 

πρανείο 
επαρχιώτης 
νησιώτης 
πατριώτης 
ταξιδιώτης 
στρατιώτης 
παζαριώτης 
Χανιώτης 
Θρακιώτης 
ρασιώτης 
χαριώτης 
άπλωμα 
δάγκωμα 
κάρφωμα 
λάδωμα 
μπάλωμα 
 
 
 

pranio 
eparhiotis 
nisiotis 
patriotis 
taxiðiotis 
stratiotis 
pazariotis 
Haniotis 
Thrakiotis 
rasiotis 
hariotis 
aploma 
ðagoma 
karfoma 
laðoma 
baloma 
 
 
 

- 
provincial 
islander 
patriot 
traveller 
soldier 
streetseller 
from Hania 
Thracian 
- 
- 
spreading 
bite (n.) 
nailing 
oiling 
mending 
 
 
 

- 
31 
24 
79 
76 
282 
0 
16 
6 
- 
- 
9 
18 
48 
31 
37 
 
 
 

7 
10 
8 
9 
10 
10 
10 
8 
9 
8 
8 
6 
7 
7 
6 
7 
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ID 
 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

T/U 
 
U 
U 
U 
P 
P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 
T 
T 
T 
T 
U 
U 
U 
U 
P 
P 

Bases 
 
μαλώνω 
ματώνω 
διπλώνω 
ραμώνω 
ταλώνω 
βαδίζω 
καθαρίζω 
κουδουνίζω 
γεμίζω 
νανουρίζω 
νιαουρίζω 
ασπρίζω 
θερίζω 
μαλίζω 
θουτίζω 
σκαλίζω 
ακονίζω 
στραγγίζω 
ραντίζω 
ξεσκονίζω 
ξύνω 
κλαδεύω 
ανοίγω 
παρίζω 
αμάγω 

Transcription 
 
malono 
matono 
ðiplono 
ramono 
talono 
vaðizo 
katharizo 
kuðunizo 
emizo 
nanourizo 
niaourizo 
asprizo 
therizo 
malizo 
thoutizo 
skalizo 
akonizo 
stragizo 
rantizo 
xeskonizo 
xino 
klaðevo 
anio 
parizo 
amao 

Translation 
 
quarrel (v.) 
bleed 
fold 
- 
- 
walk (v.) 
clean 
ring 
fill 
lull 
mew 
whiten 
harvest (v.) 
- 
- 
dig 
sharpen 
strain 
sprinkle 
dust 
scrape 
prune 
open 
- 
- 

f 
 
5 
0 
1 
- 
- 
20 
15 
0 
15 
0 
0 
0 
0 
- 
- 
6 
1 
0 
0 
1 
1 
1 
109 
- 
- 

l 
 
6 
6 
7 
6 
6 
6 
8 
10 
6 
9 
9 
7 
6 
6 
7 
7 
7 
9 
7 
9 
4 
7 
6 
6 
5 

Derivations 
 
μάλωμα 
μάτωμα 
δίπλωμα 
ράμωμα 
τάλωμα 
βάδισμα 
καθάρισμα 
κουδούνισμα 
γέμισμα 
νανούρισμα 
νιαούρισμα 
άσπρισμα 
θέρισμα 
μάλισμα 
θούτισμα 
σκαλιστήρι 
ακονιστήρι 
στραγγιστήρι 
ραντιστήρι 
ξεσκονιστήρι 
ξυστήρι 
κλαδευτήρι 
ανοιχτήρι 
παριστήρι 
αμαχτήρι 

Transcr/ion 
 
maloma 
matoma 
ðiploma 
ramoma 
taloma 
vaðisma 
katharisma 
kuðunisma 
emisma 
nanourisma 
niaourisma 
asprisma 
therisma 
malisma 
thoutisma 
skalisma 
akonisma 
stragisma 
rantisma 
xeskonisma 
xistiri 
klaðeftiri 
anihtiri 
paristiri 
amahtiri 

Translation 
 
quarrel (n.) 
bleeding 
folding 
- 
- 
walk (n.) 
cleaning 
ringing 
filling 
lullaby 
mewing 
whitening 
harvest (n.) 
- 
- 
hoe 
sharpener 
strainer 
sprinkler 
duster 
scraper 
pruning 
hook 
opener 
- 
- 

f 
 
2 
2 
432 
- 
- 
33 
54 
10 
34 
17 
7 
4 
2 
- 
- 
10 
0 
3 
1 
1 
0 
2 
3 
- 
- 

l 
 
6 
6 
7 
6 
6 
7 
9 
11 
7 
10 
10 
8 
7 
7 
8 
10 
10 
12 
10 
12 
7 
10 
9 
9 
8 

Key: T for Trained items, U for Untrained items, P for Pseudowords, f for Frequency, l for Letter-length. 
Note: Frequencies are based on The Hellenic National Corpus containing c. 34.000.000 Greek words (Institute of Language and Speech 

Processing, 2000). 
 


	Effects of Morphological Training on Individuals with Difficulties in Spelling Acquisition: Evidence from Greek
	Abstract
	Introduction
	Greek Orthography
	Greek Morphology
	Word-Formation Process in Greek
	Developmental Stages of Learning to Spell in Deep and Shallow Orthographies
	The Present Study
	Main Hypotheses of the Study

	Method
	Participants
	Psychometric Assessments of Participants
	(i) Reading performance
	(ii) Morphology knowledge in oral and written speech
	(iv) Acquisition of vocabulary

	Results of Psychometric Evaluation of Participants

	The Intervention Study
	Experimental Stimuli
	General Procedure of the Study
	Assessments before and after the Teaching Program
	Training Program
	Apparatus and Procedure
	Scoring Procedure

	Results
	Main Training Effects
	Training Effects on Word-Types
	Training Effects on Stem and Suffixes of the Morphologically Complex Items
	Generalization Effects
	Training Effects on Suffix-Type

	Conclusion
	Acknowledgments
	References
	Appendix I. Psychometric Characteristics of Dyslexic Individuals
	Appendix II. The Inflections List: Items and Design
	Appendix II. The Derivations List: Items and Design


