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Abstract. Analysing the spelling difficulties of students with and without specific learning 
disabilities (SpLDs) through written text production offers greater ecological validity. 
These texts capture authentic errors made during free writing, providing insight into the 
types of mistakes learners make without the pressure of a formal spelling test. This study 
first examined if the number of spelling errors produced by students with and without 
SpLDs in a free writing task differed as a function of parts of speech and learning disability 
status. The second research aim was to investigate whether the type of errors made 
(phonological, suffix and stem errors) are related to the syllabic structure. Finally, the third 
aim examined whether word length (in terms of syllables) is related to the syllable 
structure and, specifically, the position in which the error was made. Thirty-two Greek-
speaking students without and twenty with a diagnosed SpLD at the age of eleven wrote 
a short descriptive text without external support. A factorial ANOVA revealed that 
students with SpLDs made more spelling errors for all parts of speech except participles. 
A chi-square was used to examine the associations between syllable structure, the position 
of the error, and the error type. The analysis showed-significant associations between 
error type and syllable phonetic structure for both groups. Finally, a multinomial logistic 
regression revealed that word length is associated with the syllable structure and the 
position of the error only for students without SpLD. Developing the spelling skills of all 
Greek students should not be neglected or underestimated in favour of reading 
instruction. The proposed analyses of spelling errors made will help teachers adjust their 
instruction and literacy researchers focus their attention on less investigated spelling 
parameters. 

Keywords: Greek orthographic system; specific learning disabilities; spelling 
performance; syllable structure, word length 

Introduction 

Spelling is important in academic and daily life contexts (Galuschka et al., 2020; 
Treiman, 2017). Accurate spelling is also an essential aspect of the writing process as it 
extricates cognitive resources, permitting the writer to focus on text generation and 
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completing school tasks (Giazitzidou et al., 2024; Spantidakis, 2011). However, spelling is a 
subject that many learners struggle with in both transparent and opaque orthographies 
(Treiman, 2017).  

The current study examines spelling errors made in the semi-transparent Greek 
orthography (Andreou et al., 2024). The estimated consistency of the Greek orthography has 
been calculated at 95.1% for reading and 80.3% for spelling, revealing that spelling is a more 
demanding task than reading (Protopapas, 2017; Protopapas & Vlahou, 2009). For example, a 
speller may have to choose from a set of alternative graphemes <ι>, <η>, <υ>, <ει>, <οι> to 
represent the phoneme /i/ (e.g. νοίκι /niki/- rent, νίκη /niki/- victory). Such inconsistencies 
appear to be the primary source of difficulties in spelling even for Greek students without 
diagnosed specific learning disabilities (henceforth: SpLDs) (i.e., Andreou et al., 2016; 
Diamanti et al., 2014; Pantazopoulou & Diakogiorgi, 2017). This is the case because a word 
could be orthographically wrong but phonetically intact. An additional barrier is that stem 
errors are not easily predictable by context; the students also need to understand the word's 
etymology (Protopapas et al., 2013).  

Furthermore, the Greek language has rich morphology and belongs to the inflected 
languages (Andreou et al., 2024). Six out of the 10 parts of speech are inflected (Fragkouli et 
al., 2022). The morphemes are used either to create words (lexical morphemes) or to give 
grammatical knowledge (prefixes, derivational and inflectional morphemes), such as the 
gender and the grammatical category of a noun or the person and the number of a verb (e.g. 
πληρώνω /plirono/: πληρ- (lexical) + -ώνω (inflectional) = pay) (Pantazopoulou et al., 2022). 
Consequently, young students encounter complex words as early as first grade, making 
systematic instruction in morphology necessary and beneficial from Grade 1 (Tsesmeli, 2019). 
It is also important to note that 7-10-year-old Greek students make fewer phonological errors 
(Niolaki & Masterson, 2012). This finding was reaffirmed by Protopapas et al. (2013) for Greek 
students in grades 3-6. 

The role of syllabic structure 

Although there is no common ground on how the syllabic structure of languages 
should be determined (Borleffs et al., 2017), it is considered one of the most characteristic 
differences among languages (Coulmas, 2003). In this study, we followed Steriade (1999), who 
argued that the knowledge of syllable structure is based on our perception of word-based 
phonotactic regularities, eventually allowing us to identify syllable position.  

Seymour et al. (2003) proposed that the syllabic structure dimension primarily 
distinguishes between Germanic languages (e.g., German, Swedish, English, etc) and 
Romance languages (e.g., Italian, Spanish, etc.). Germanic languages are more difficult to 
acquire due to many closed CVC syllables (C stands for consonants, V to vowels throughout 
the paper) and complex initial or final consonant blends. In contrast, Romance languages can 
be more easily acquired because the majority of the syllables are open CV with few initial or 
final consonant blends (Seymour et al., 2003). As for the syllable structure in Greek, most 
syllables are open CV (CV: almost 56%), syllables with a vowel are estimated at 17%, while 
Greek spellers seldom confront with more complex syllables (estimated about 15% of syllable 
tokens) (Protopapas et al., 2012).  

Digraphs are likely to be treated as individual phonological units and, hence, are 
difficult to split into phonemes (Treiman, 1991). Besides, the consonant phonemes in the 
cluster are co-articulated (Serrano & Defior, 2012). As a result, it could be suggested that 
languages where open CVs prevail facilitate phonological awareness skills. In contrast, 
phonological and/or phonemic awareness skills deficits are more likely to appear in 
languages where complex syllabic structures and consonant digraphs and blends dominate 
(Borleffs et al., 2017). Cross-linguistic studies reaffirm this argument. For example, children 
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who speak French, where open syllables are prevalent, demonstrated better phonological 
awareness skills than their English-speaking counterparts (Duncan et al., 2006).  

Martinez and Goikoetxea (2020) found that letter knowledge was the strongest 
predictor of reading and spelling words and pseudowords with a simple structure in Spanish, 
while phonological awareness did not mediate this relationship. Conversely, phonological 
awareness plays both a predictive and mediating role in processing complex-syllable stimuli. 
In fact, when encountering complex syllables, beginning Spanish readers cannot rely solely 
on letter knowledge; instead, they use phonemic manipulation, such as segmenting complex 
syllables into their phonemes (Martinez & Goikoetxea, 2020). Similarly, it has been reported 
that phonological and morphological awareness skills were significant independent 
predictors in multisyllabic word spelling in English, which is expected since multisyllabic 
words are more likely to be multimorphemic (Enderby et al., 2021). Morphological awareness 
within longer words probably supports memory mechanisms which function as "islands of 
regularity" in printed words (Rastle et al., 2000). In parallel, implementing advanced 
phonological skills was essential to correctly spell long and complex words (Enderby et al., 
2021).  

Word length  

Word length seems to affect spelling performance. Word length is measured in the 
number of equivalent elements in one (spatial) dimension (e.g. letters, morphemes, syllables) 
and is closely interrelated with word frequency, sentence and syllable length (Grzybek, 2016). 
The most commonly used measure of word length is syllables per word because it ensures 
generalisation, as it can be applied across all languages (Popescu et al., 2013). Moreover, 
syllables per word are more related to phonological than orthographic aspects of word 
processing (Barton et al., 2014). Indicatively, Tsesmeli (2019) investigated developmental 
changes in the spelling performance of derivational suffixes by Greek children of typical 
development 7-14 years old. Data showed that letter length effects of suffixes indexed by their 
number of syllables significantly affected all age groups. More specifically, longer 
orthographic structures (three-syllable items) were linearly more challenging for spellers than 
shorter (two- and one-syllable items). As for the age, students in Grades 1-2 were less accurate, 
which was in line with reports from other transparent orthographies (see more in Gagl et al., 
2015).  

Likewise, a study in Portuguese, an orthography of intermediate depth, showed that 
consonant blends and stress marks in two-syllable words were spelled more accurately than 
in three-syllable words which was attributed to the cumulative difficulty imposed by the 
blend itself and the more complex trisyllabic structure (Mesquita et al., 2020). Iaia et al. (2022) 
examined, among others, the word length effect on spelling accuracy of Italian first graders 
using a spelling-to-dictation task of single words and found that the spelling of longer in-
syllable items is more error-prone due to the heavier demands on buffering mechanisms (i.e., 
on phonological short-term memory) as well as the greater number of letters to be spelled and 
ortho-tactic difficulties (e.g. the word λεμόνι /lemoni/ = lemon is more likely to be spelled 
correctly compared to the word λεμονοστίφτης /lemonostiftis/ = lemon squeezer). Finally, the 
study of Juul and Petersen (2017) in Danish (an opaque orthography) revealed weak length 
effects (i.e. letter items) only for third graders and no length effects for students beyond fifth 
grade. In contrast, length effects were evident at all age levels for the dyslexic students.   

Spelling performance of students with Specific Learning Disabilities (SpLD) 

SpLD is a broad category which incorporates disorders in reading, mathematics, 
writing and spelling and learning disorders not otherwise specified (Peterson et al., 2021) and 
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include diagnoses of dysgraphia, dyslexia or oral and written language learning disabilities 
(see more extensively in Bahr et al., 2020). During recent years, there has been a growing 
interest in the spelling difficulties of students with dyslexia and other SpLDs (Cidrim & 
Madeiro, 2017). For children with SpLDs, spelling acquisition is challenging, often 
accompanied by continuous failure and unsatisfactory improvement (Fragkouli et al., 2022). 
Several studies in different orthographies agree that the spelling performance of children with 
SpLDs falls short compared to that of children without SpLDs (see more in Fragkouli et al., 
2022). The literature suggests that students must develop phonological, orthographic and 
morphological skills to improve their spelling skills (Bahr et al., 2020; Niolaki et al., 2022).
 It has been established that Greek-speaking students, especially those with learning 
disabilities, face persistent problems with spelling acquisition (Protopapas, 2017), mainly due 
to the rich morphological structure (Andreou et al., 2024). For instance, Diamanti et al. (2014) 
found that the spelling performance of the group of dyslexic students aged 10-13 years old 
was inferior to the performance of their peers without dyslexia. Accordingly, Greek and U.S. 
English spellers appeared to have severe problems with word spelling under dictation 
(Giannouli & Pavlidis, 2014). Qualitative analyses of the spelling errors in the Greek 
orthographic system of students with and without dyslexia revealed that both groups 
struggled mainly with derivational suffix errors (e.g. παιδ-ικό /pethico/ = childish) and 
secondarily with errors on inflectional suffixes (e.g. παιδ-ί /pethi/ = child) and stem errors (e.g. 
παιδ-ικό = childish), but this is more evident for the former group of dyslexic students 
(Diamanti, 2005; Protopapas et al., 2013).  

Among other things, Pantazopoulou et al. (2022) examined the accuracy of Greek-
speaking children with and without spelling difficulties using a spelling level-matched design 
at two-time points. The group of students with diagnosed spelling difficulties performed 
worse than the chronological age-matched group, but similar to that of the spelling age-
matched group. All groups had difficulties with derivational spelling (e.g. ματ-ώνω /mat-ono/ 
= bleed), unveiling that the linguistic characteristics of the morphemes are crucial for spelling 
for all children (Pantazopoulou et al., 2022). 

The present study  

As can be deduced from the literature review, no former research study examined the 
spelling errors produced by students with and without SpLD during a free writing task in 
relation to all parts of speech in Greek. To our knowledge, no former studies in Greek (e.g. 
Tsesmeli, 2019) or other languages (e.g. Mesquita et al., 2020 for Portuguese and Iaia et al., 
2022 for Italian) examined how word length is associated with syllable structure effects on 
students’ spelling performance for words up to three syllables.  

As a result,  
a. the first research aim of this study was to examine if the number of spelling errors 

produced by experienced 11-year-old Greek-speaking students with and without 
SpLD in a free writing task differed as a function of a. parts of speech and b. 
learning disability status;  

b. the second research aim was to investigate whether the type of errors made 
(phonological, suffix and stem errors) are related to the syllable structure; 

c.  and the third aim was whether word length (in terms of the number of syllables 
in the words where errors occurred) is related to the syllable structure where the 
error was made.  
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Method 

Participants 

Thirty-two of them were typically developing students (16 males and 16 females), 
while twenty were diagnosed with SpLD (12 males and 8 females). Eighteen students without 
SpLD (10 males and 8 females) and 12 with SpLD (7 males and 5 females) attended schools in 
Athens, while 14 students without SpLD (6 males and 8 females) and 8 with SpLD (5 males 
and 3 females) attended semi-urban and rural schools in two regions of the Peloponnese.Table 
1 presents participants’ demographics concerning residence, gender and specific learning 
disability (SpLD) status. 

 

Table 1  Participants’ demographics concerning residence, gender and specific learning 
disability (SpLD) status [ N (%) *]. 

 Urban 
 

Semi-urban & rural 

 Male Female Total 
 

Male Female Total 

no SpLD 10 (19.2%) 8 (15.4%) 18 (60.0%) 
 

6 (11.5%) 8 (15.4%) 14 (63.6%) 

SpLD 7 (13.5%) 5 (9.6%) 12 (40.0%) 
 

5 (9.6%) 3 (5.8%) 8 (36.4%) 

Total 17 (12.7%) 13 (25.0%) 30 (57.7%) 
 

11 (22.1%) 11 (22.1%) 22 (42.3%) 

* % refer to the whole sample 

 

All schools followed the same official national curriculum. Thirteen of the participants 
with SpLD were diagnosed with dyslexia (7 males and 6 females), and 7 with oral and written 
language learning disabilities (5 males and 2 females). All students with SpLD were enrolled 
in inclusion classes. It should be mentioned that SpLDs were not identified through 
researchers' standardized assessments because they were not granted such permission. 
Instead, they were based on the diagnoses provided by the official state Interdisciplinary 
Centers of Assessment and Counselling Support (henceforth IACSC) (Law 4823, 2021; 
Papadimitriou & Koutsoklenis, 2023).  

Research materials   

Participants were given a sheet containing the title of the topic (‘Describe your 
neighbourhood’). Under the title, the first author had pre-planned a twelve-row dot 
worksheet where they would write their text. However, there was still some margin without 
dots for those students who wished to write more. At the outset, it was clear that they were 
free to write as much as they wished and were not obliged to complete all the rows. The 
aforementioned topic is very common and curriculum-based. Moreover, descriptive texts, by 
definition, allow the subjective and objective depiction of daily life through the eyes of the 
students (Vasarmidou & Spantidakis, 2015).  

Research procedure 

Data was collected in February and March of 2024 by the first author. According to the 
ethical principles of the Declaration of Helsinki, the first author asked the students and their 
parents to give their informed consent for participating in this study. When the first author 
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met the participants who gave consent, he initially wrote down the age and gender as well as 
the initial letters of the participants. In the case of students with diagnosed SpLDs, the first 
author asked the teachers or the parents afterwards to fill in the categories of the 'students' 
diagnoses (i.e. dyslexia, dysgraphia, developmental language disorder, oral and written 
language learning disability, unspecified learning difficulties). In turn, students were asked 
to write down a short descriptive text about their neighbourhood without time restriction and 
external support from books, the internet or 'adult' guidance. Students were also encouraged 
to try their best. When students finished writing, they gave the first author the answer sheet 
and left the meeting point. 

Data Analysis 

The following data were used in the analysis based on the children’s written responses: 

a. parts of speech. The following parts of speech were included in the analyses. nouns 
(e.g. γειτονιά /γιτονια/ = neighborhood, verbs (e.g. παίζω /pezo/ = play), 
adjectives (e.g. καλός /kalos/ = good), adverbs (e.g. πίσω /piso/ = back), pronouns 
(e.g. άλλος /allos/ = other), participles (e.g. κλεμμένος /klemmenos/ = stolen), 
articles (e.g. ο /ο/ = the) and conjunction words (e.g. γιατί /giati/ = because).  See 
Table 2 for parts of speech and type of errors per group.  

b. type of errors made. Errors were categorised into phonological errors (e.g. β-ίδι 
/vithi/ instead of φ-ίδι /fithi/ = snake), suffix errors (παίζ-ο instead of παίζ-ω 
/pezo/ = I play) and stem errors (μίλ-α /mila/ = talk instead of μήλ-α /mila/ = 
apples). Table 2 provides the mean type of errors per group. 

c. the syllable structure. Thirteen different syllabic structures were identified: CV (e.g. 
πυ), CCV (e.g. στω), CVC (e.g. περ), CVV (e.g. χαι), V (e.g. ι), VV (e.g. οι), VC (e.g. 
ελ), CCVC (e.g. στων), CCVV (e.g. πται), CCCV (e.g. στρω), CVCCC (e.g. κινγκ), 
CCVVC (e.g. κρους) and CVVC (e.g. σεις).  

d.  the word length (in terms of syllables).  Words with one or two syllables were 
regarded as short, words with three syllables medium and those with four or more 
syllables as long. 

Results 

To examine the interactions between SpLD status and part of speech and SpLD status 
and syllable structure where the error occurred, between-participant ANOVAs were 
conducted. To examine the associations between syllable structure where the error occurred 
and error type, chi-square analysis was conducted. Finally, a multinomial logistic regression 
was performed to examine the association between word length in syllables and syllable 
structure where the error occurred. We examined all parametric assumptions (categorical 
dependent and continuous independent variables, no missing values, linearity in the logits), 
and they were met. SPSS 29 was used for all analyses presented. 

First research aim 

A 2x8 between-participants ANOVA was conducted with two Independent Variables, 
specific learning disability (SpLD) status with two levels (with SpLD, without SpLD) and parts 
of speech with eight levels (verb, noun, article, participle, conjunction, adjective, adverb, 
pronoun). The dependent variable was the proportion of errors, calculated relative to the total 
number of words written by each participant. In total, there were 338 error observations for 
the group with SpLD (in a total number of 1582 words) and 214 without SpLD (in a total 
number of 3158 words). Any outliers (more than two Standard Deviations above or below the 
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mean) were not removed as it was expected that children with SpLD would score more 
extreme at the lower end of the distribution. Table 2 below presents the Mean Percentage of 
Errors as a proportion of the number of words written with Standard Deviations and the total 
number of errors for the parts of speech per SpLD status. 

Table 2  Mean Percentages (Proportion of Errors) with Standard Deviations in brackets and 
total number of errors per part of speech and specific learning disability (SpLD). 

Part οf Speech SpLD Status Mean 
Percentages 

Number of 
Errors 

Noun 
No 3.24(3.33) 86 
Yes 8.65(6.90) 129 

Verb 
No 1.84(2.56) 53 
Yes 4.90(6.48) 95 

Adverb 
No .89 (1.57) 23 
Yes 3.34(3.10) 48 

Pronoun 

No .12 (.41) 3 
Yes .58(1.35) 8 

Adjective 
No 1.21(2.22) 27 
Yes 2.64(2.43) 46 

Participle 
No .37(1.28) 9 
Yes .28(.84) 2 

Article 
No .10 (.36) 3 
Yes .35 (1.20) 5 

Conjunction 
No .23 (.83) 4 

Yes 2.25(6.88) 4 

 
There was a significant interaction between SpLD status and parts of speech (F (7, 464) 

= 4.78, p < .001, ηρ2 = .068). Apart from participles, in all other parts of speech, the number of 
errors was greater for those with SpLD than those without (see Table 2).  

There was a main effect of parts of speech (F (7, 464) = 22.28, p < .001, ηρ2 = .25) for both 
SpLD and typical groups combined. There was also a significant main effect of SpLD status 
(F (1, 464) = 41.04, p < .001, ηρ2 = .08) for all parts of speech combined with overall larger 
percentage of errors for those with SpLD than without.  

Further analysis of the interaction was conducted using one-way ANOVAs to examine 
the differences in the proportion of errors per parts of speech between SpLD and non-SpLD 
students per part of speech. There were significant differences for nouns (F (1, 58) = 16.44, p < 
.001), verbs (F (1, 58) = 6.54, p = .013), adverbs (F (1, 58) = 16.30, p < .001), adjectives (F (1, 58) 
= 5.53, p = .022). There were no significant differences for the other parts of speech (all p > 
.005).  

Lastly, we examined the differences in the proportion of errors between parts of speech 
for each group. For non-SpLD participants, there was a significant part of speech effect (F (7, 
280) = 12.40, p < .001, ηρ2 = .24). Nouns had significantly more errors than all other parts of 
speech (all p <.05). Verbs had significantly more errors than participles, pronouns, 
conjunctions and articles (all p <.05) but not adverbs and adjectives. There were no other 
significant differences between the other parts of speech. For participants with SpLD there 
was a significant part of speech effect (F (7, 184) = 9.89, p < .001, ηρ2 = .27). There were 
significantly more errors for nouns than the other parts of speech (all ps <.05) but not verbs. 
Verbs had significantly more errors than participles, pronouns, and articles (all p <.05) but not 
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the other parts of speech. There were no other significant differences. Figure 1 shows the mean 
percentage of errors for the two groups (with and without SpLD) per part of speech. 

 

Figure 1  Percentage of errors per part of speech and SpLD group. Error Bars represent 95% 
confidence interval 

Second research aim 

We also ran a 2x13 between-participants ANOVA with SpLD Status and Syllable 
Phonetic Structure (SPS) where the error occurred (see Table 3 in the Appendix) as 
independent variables and the proportion of errors (calculated as in research aim 1) as the 
dependent variable. There was a significant interaction effect between SpLD status and SPS 
(F (12, 754) = 9.01, p < .001, ηρ2 = .13). There was a main effect of SPS (F (12, 754) = 30.29, p < 
.001, ηρ2 = .33) and a main effect of SpLD group (F (1, 754) = 50.57, p < .001, ηρ2 = .06). Further 
analysis of the interaction effect was conducted to examine differences in the proportion of 
errors per SPS between SpLD and non-SpLD participants. There were significantly more 
errors for SpLD  than non-SpLD for: the V structure F (1, 58) = 39.64, p = .011, ηρ2 = .06), M=.52 
(.90) vs. M = 2.18 (3.67) respectively, the CV structure F (1, 58) = 62.45, p < .001, ηρ2 = .20), M= 
2.81 (3.19) vs. M = 7.95 (7.20) respectively, the CVV structure F (1, 58) = 12.19, p < .001, ηρ2 = 
.17), M= 1.38 (2.22) vs. M = 5.78 (7.08) respectively, the CVC structure F (1, 58) = 18.73, p < .001, 
ηρ2 = .24), M= .88 (1.24) vs. M = 3.42 (3.18) respectively, and the CCV structure F (1, 58) = 7.09, 
p < .010, ηρ2 = .11), M = .94 (1.26) vs. M = 2.05 (1.98) respectively.  

We also examined the differences in the proportion of errors between SPS for each 
group. For participants without SpLD there was a significant SPS effect (F (12, 455) = 12.82, p 
< .001, ηρ2 = .25). CV had significantly more errors than all other SPS (all p <.05). VV had 
significantly less errors than CVV (p =.007) while CCVV, CCVC, CCCV, had significantly less 
errors than CVV (p <.05). For participants with SpLD there was a significant SPS effect (F (12, 
299) = 14.85, p < .001, ηρ2 = .37). There were no error observations for CCCV, CVCCC and 
CCVVC structures. CV had significantly more errors than all other SPS (all ps <.05) except 
CVV. The VV, CCVC, CCVV and CVVC structures had significantly less errors than CVV (p 
= .007). Finally, CVC had significantly more errors than CVVC (p = .047). Figure 2 presents the 
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mean percentage of errors for the two groups (without SpLD and with SpLD) per SPS. See 
also Table 3 in the Appendix. 

 

Figure 2  Percentage of errors per part of speech and SpLD group. Error Bars represent 95% 
confidence interval. 

In addition, we conducted chi-square tests to examine the association between error 
type (Stem, Suffix, Phonological) and SPS. For those with SpLD, there was a significant 
association between the two variables (x2 (22) = 109.35, p <.001). For V, VC, CV, CVC, CCV 
structures, the largest proportion of errors were stem, followed by suffix and then 
phonological. For CCVC, CVV, CCVVC and CVVC structures, most errors were suffix 
followed by phonological and then stem. CCVV and CCCV structure had more phonological, 
then suffix followed by stem errors. For those without SpLD, there was also a significant 
association between the two variables (x2 (39) = 728.3, p <.001). The largest proportion of errors 
observed in V, VC, VV, CV, CVC and CCVVC structures were stem, followed by suffix and 
phonological. For the CCVC, CVV, CCVV and CVC structures more suffix errors were 
observed than stem errors followed by phonological errors, while for CCCV, CVCCC, CCVVC 
and CVVC structures, more phonological errors were observed than suffix and stem errors 
(see Tables 4 and 5 in the Appendix). 

Third research aim 

Finally, we ran a multinomial logistic regression to examine the association between 
word length (proportion of number of syllables of the words were errors occurred) and SPS. 
Model fitting was significant for participants without SpLD (x2 (11) = 35.17, p <.001) but not 
for participants with SpLD (x2 (9) = 9.69, p = .376). For participants without SpLD, compared 
to the reference category (we selected the largest category CV to reduce standard error), word 
length was a significant predictor for VV (B = -4.57, SE = 1.73, Wald χ²(1) = 6.97, p = .008, 
Exp(B) = 0.10) and CVC (B = -2.56, SE = .81, Wald χ²(1) = 9.89, p = .002, Exp(B) = 0.08), 
indicating that a one unit increase in the independent variable increases the odds of being in 
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category VV by 0.10 and .08 times compared to category CV (see Tables 6 and 7 in the 
Appendix). 

Discussion 

This study initially examined if the number of spelling errors of 11-year-old Greek-
speaking students with and without SpLD produced in a free writing task differed as a 
function of part of speech and SpLD status. The second research aim was to investigate 
whether the type of errors made (phonological, orthographic, suffix errors) were related to 
the syllable structure. Finally, we examined whether word length (in terms of syllables) was 
related to the syllable structure where the error was made (third research aim). 

The analysis for the first research aim showed that significant differences were 
observed between the parts of speech per SpLD status. Apart from participles, in all other 
parts of speech the number of errors was greater for those with SpLD than those without 
indicating that the spelling performance of students with SpLD was weaker in both inflected 
and non-inflected parts of speech. In other words, the eleven-year-old students with SpLD 
seemed to be more affected by the semi-transparent nature of the Greek orthographic system 
in terms of spelling (Diamanti et al., 2014; Giazitzidou et al., 2024) and were more error-prone 
to almost all parts of speech due to possible challenges related to morphological awareness 
and orthographic knowledge skills (Andreou et al., 2016; Protopapas et al., 2013). For instance, 
Greek students with SpLD seemed to have difficulties retaining, on the one hand, the 
etymology of the words to avoid stem errors and, on the other hand, the prefixes, derivational 
and inflectional morphemes to spell correctly the grammar rules (Pantazopoulou et al., 2022; 
Protopapas et al., 2013). In contrast, their age-matched peers without SpLD seemed to have 
satisfactorily developed their morphological awareness and orthographic knowledge skills as 
expected at this age (similarly in English, McMurray, 2020; Niolaki et al., 2022).  

Further analysis revealed that students without SpLD made significantly more errors 
in nouns than in all other parts of speech, which was also valid for students with SpLD except 
for the verbs. Actually, approximately one third of the total number of errors pertained to 
nouns in both groups disputing the suggestion that Greek students with and without SpLD 
at the age of 10-13 years old spell nouns and verbs more accurately in dictated word pairs and 
sentences (Diamanti et al., 2014). In other words, students with and without SpLD seem to 
perform differently when producing written texts compared to dictation tasks because, in the 
former case, they focus mainly on the ideas and the structure (Spantidakis, 2011), while in the 
latter, their only aim is correct spelling. Thus, they allocate more cognitive resources (e.g., 
working memory, processing capacity, and attentional resources, among others) when 
composing a text—focusing on drafting and editing at the sentence and paragraph level rather 
than the word level—compared to when they are required to spell a predetermined number 
of items. Additionally, this result may reveal a qualitative difference related to the writing 
task that students complete. More specifically, during a free writing task, students themselves 
select the words that capture their thoughts. In contrast, in the case of spelling or sentence 
dictation, researchers select words that correspond to students’ level. Words selected 
frequently tap specific spelling rules and orthographic knowledge that they expect the 
learners to be aware of. Researchers also take into account psycholinguistic elements such as 
word frequency, syllable structures, parts of speech, etc. (Mouzaki et al., 2007; Niolaki et al., 
2022). Thus, our findings indicate that single word spelling tests and free writing tasks should 
be used in the assessment and diagnosis of SpLDs as they can provide a more holistic picture 
of each learner’s strengths and challenges (Niolaki et al., 2021).  

Additionally, our findings reaffirmed the suggestion that the parts of speech in the 
Greek language do not develop similarly and are differentially affected by the existence or 
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absence of SpLD (Diamanti, 2005). For example, nouns and adjectives in Greek have different 
suffixes according to the gender, the case and the number, while verbs are inflected for person, 
number, tense, voice and aspect. Such inconsistencies more likely negatively affect the 
spelling performance of Greek students with SpLD due to weaknesses in grasping and 
implementing morphological information (Diamanti, 2005; Diamanti et al., 2014). To 
conclude, although both groups, particularly those with SpLD, performed many errors in 
almost all parts of speech, teachers need to prioritize the instruction predominantly on nouns 
as is also suggested by the literature (Alderson & Hudson, 2013).  

The second research aim examined the interaction between SpLD and SPS and the 
association between SPS and error type (i.e. phonological, suffix, stem). The significant 
interaction between SpLD group and SPS showed that during this free writing task in the 
semi-transparent Greek orthographic system (Protopapas, 2017), 11-year-old Greek students 
with SpLD compared to non-SpLD students made a significant amount of spelling errors in 
syllables with open structure and high frequency, such as CV and V (almost 56% and 17% of 
syllable tokens respectively) (Protopapas et al., 2012) reaffirming that spelling in Greek is not 
an easy task (Protopapas, 2017), especially for students with SpLD. More specifically, students 
with SpLD  were more likely not to retrieve the appropriate representation of the vowel 
during text writing (e.g. <ι>, <η>, <υ>, <ει>, <οι> represent the phoneme /i/) (Protopapas & 
Vlahou, 2009) or made phonological errors by substituting other consonants with consonants, 
even in case of open syllables (V, CV) or syllables with three graphemes (CVV, CVC and CCV) 
(Sprenger-Charolles & Siegel, 1997).  Finally, we examined the differences in the proportion 
of errors between SPS for each SpLD group. Results showed that participants in both groups 
made significantly more spelling errors in CV syllables than all other SPS, although this 
structure is the most frequent in Greek words (Protopapas et al., 2012). According to Cognitive 
Load Theory, it can be argued that during the production of free-writing texts, students 
primarily focus on expressing their ideas and structuring the text rather than on spelling, 
which is typically addressed during the revision process (Spantidakis, 2011). In contrast, when 
students, regardless of their SpLD status, are given a single word spelling test would need to 
focus on spelling the word correctly, but they will not have the additional pressure of 
composition. As we mentioned earlier, both tools (free writing and single word spelling) are 
valuable in holistically identifying the learner’s spelling ability, and spelling can be a 
significant bottleneck in composition (see the Simple View of Writing proposed by Berninger 
et al., 2002; Magalhães et al., 2020).  

Secondly, both groups performed more spelling errors in syllables with CVV structure 
compared to CCVV, CCVC, CCCV and VV, which indicates that double vowels within 
syllables with three graphemes were often simplified to a corresponding single homophone 
(e.g. αι could be simplified to ε, since both are heard /e/) because students paid limited 
attention to the spelling procedure when writing spontaneously in a free writing task which 
was not assessed. Additionally, students with SpLD made more errors in CVC syllables than 
CVVC, with the former being one of the most frequent SPS and the latter very rare (10.1% and 
0.1%, respectively, according to Protopapas et al., 2012). This finding may reveal that students 
with SpLD were more careless in the transcription of single vowels with similar phonological 
depictions (e.g. both ι and υ are heard /i/), particularly within frequent complex SPS.  

 We also examined the association between error type and SPS. A chi-square analysis 
revealed a significant association between the two variables for each group. As for the 
phonological errors, students with and without SpLD produced more errors in complex 
syllables (e.g. CCVV).  Both groups had difficulties related to the accomplishment of the 
phonographemic correspondences of complex syllables with at least four letters due to the 
syllable length but also the very low frequency of such structures in the Greek orthographic 
system (less than 0.1% according to Protopapas et al., 2012) compared to less complex SPS 
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with higher frequency such as CVC (10.1% of syllable tokens according to Protopapas et al., 
2012). In other words, the longer and more complex the syllable the more probable the 
phonological errors for both groups. Nevertheless, it was noteworthy that students without 
SpLD made more phonological errors in four SPS, which entailed at least three consonants, 
indicating that they were more error-prone in this type of syllabic structure than students with 
SpLD who made such errors in only one SPS with three consonants.  

Additionally, students without SpLD made more stem errors to open syllables (V, CV) 
or other two-grapheme syllables (VC, VV, CV) compared to more complex structures (CVC, 
CCVVC) suggesting that the less complex the structure, the more difficult for them to recall 
the representation of the correct single vowel within the stem morpheme during free writing, 
which may be attributed to the semi-transparent nature of the Greek language in terms of 
spelling but also revealed that students without  SpLD should further improve the 
orthographic skills in order to more easily retrieve the correct spelling of the stems. On the 
other hand, students with SpLD made more stem errors in open syllables (V, CV) as well as 
other syllables with two (VC) or three graphemes (CVC, CCV), which contained only one 
vowel, because they had probably not created an orthographic representation of the by nature 
unpredictable and thus risky vowels (Protopapas et al., 2013). Lastly, students with SpLD 
could not retrieve and spell correctly the suffix morphemes which were part of the complex 
syllable structures (CCVC, CVV, CCVVC and CVVC). More specifically, most of these 
structures had vowel digraphs, such as αι, ει, οι, indicating that they had not satisfactorily 
mastered the basic spelling rules as well as the exceptions in the inflected parts of speech. 
Similarly, students without SpLD performed more suffix errors in morphemes with complex 
syllable structures (CCVC, CVV, CCVV and CVC) but errors in vowel digraphs were slightly 
less (in two SPS compared to three in the group of students with SpLD). To summarize, in the 
case of suffixes, both groups struggled to retrieve the pre-assembled representations of the 
vowels in syllables containing three or four letters, likely due to insufficient morphological 
awareness skills. Consequently, they violated the spelling rules since a word may be 
orthographically wrong but phonetically intact (Pantazopoulou & Diakogiorgi, 2017).   

Finally, the third research aim examined if word length (in terms of number of 
syllables) is related to the SPS in the words where errors occurred. The regression analysis 
showed that as words became longer, students without SpLD were more likely to perform 
spelling errors in syllables with VV and CVC compared to CV, whereas no association was 
revealed for students with SpLD. This finding may indicate that students without SpLD were 
more error prone to the aforementioned structures as the word length increased, revealing 
maybe a superficial and, to an extent, careless approach to the spelling process of longer 
words, because they knew from the beginning that they participated in a stress-free writing 
task which was not part of an official examination within the framework of the curriculum, 
where spelling errors were marked. On the other hand, the increased likelihood of spelling 
errors in VV and CVC syllables, as the word length increased, might indicate that students 
without SpLD were error-prone to syllables of mild complexity compared to the prevalent 
open CV syllable because they could easily recall the lexical representation of the morphemes 
which composed longer words. At any rate, the lack of association between the word length 
and the SPS for the students with SpLD may be attributed to these students choosing to write 
shorter words.   

In addition to limitations related to the task type (i.e., descriptive text), it is important 
to acknowledge the small and heterogeneous sample, particularly among students with SpLD. 
Future studies should also analyse spelling errors in free writing tasks while considering other 
key parameters, such as word and sentence count, morphemes, syntax, and vocabulary. 
Lastly, since the results of free-writing texts are influenced by word choice and a learner with 
SpLDs will potentially opt to use less sophisticated and varied vocabulary—future studies on 
students' spelling errors in free writing should also include structured tests (such as single-
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word spelling tests or dictated sentences) that incorporate the examined syllabic structures 
and word types. This approach would allow for a more systematic and effective control of the 
observed discrepancies in the results. 

Given the findings, instruction should focus on both orthographic and morphological 
skills, especially in upper elementary classes. Since Greek is an orthographically and 
morphologically rich language with complex inflections, the focus should be by priority on 
the morphological, orthographic and semantic structure of words—especially how suffixes 
and word-stems function. The explicit instruction on morphemes of all parts of speech equally 
can help students better understand word construction and spelling rules (Niolaki et al., 2016). 
Further, and more importantly, instruction should target the specific word-related parts that 
the students seem to struggle with. For example, the word stem in our study seems to be the 
most error prone area for students with SpLD, because it is less predictable compared to 
suffixes (Terzopoulos et al., 2020). In addition, spelling instruction should take place within 
the context of writing (Philippakos & MacArthur, 2020), as integrating spelling practice into 
writing tasks—alongside spelling rules practice—provides valuable opportunities for 
contextual learning. 

Conclusion  

To conclude, developing the spelling skills of all Greek students should not be 
neglected or underestimated in favour of reading instruction (Giazitzidou et al., 2024). In 
parallel, understanding the spelling difficulties of students with and without SpLD during 
writing tasks can help teachers adjust their instruction and literacy researchers can focus their 
attention on less investigated spelling parameters, for instance, the quality of spelling errors 
in free writing.  
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Appendix  

Table 3  Proportion of errors with Standard Deviations in brackets per SPS and SpLD group. 

SPS With SpLD Without SpLD 

V 2.19(3.66) .52(.90) 
VC .70(1.50) .53(1.19) 
VV .39(.94) .17(.74) 
CCVC .72(.35) .11(.36) 
CV 7.94(7.20) 2.81(3.19) 
CVV 5.78(7.08) 1.48(2.22) 
CVC 3.42(3.18) .88(1.24) 
CCV 2.05(1.98) .94(1.26) 
CCVV .56(.88) .23(.59) 
CVCCC 0 .27(.16) 
CCCV 0 .07(.43) 
CCVVC 0 0 

CVVC .20 (.70) .35(.71) 

Note: Syllable Phonetic Structure (SPS); Specific Learning Disabilities (SpLD); Consonant (C); Vowel (V). 

Table 4  Number of errors per error type and SPS for participants with SpLD 

SPS Stem Phonological Suffix Total 

V 40 13 13 66 
VC 22 1 1 24 
VV 3 4 4 11 
CCVC 1 3 7 11 
CV 144 34 137 315 
CVV 79 15 115 209 
CVC 48 19 37 104 
CCV 38 14 13 65 
CCVV 4 9 8 21 
CCCV 0 7 1 8 
CVCCC 0 0 0 0 
CCVVC 0 0 1 1 
CCVVC 0 0 0 0 
CVVC 1 8 21 30 

Total 380 127 358 865 
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Table 5  Number of errors per error type and SPS for participants without SpLD 

SPS Stem Phonological Suffix Total 

V 27 5 6 38 

VC 26 3 1 30 

VV 8 0 2 10 

CCVC 1 1 3 5 

CV 108 18 92 218 

CVV 48 13 53 114 

CVC 39 6 20 65 

CCV 28 11 31 70 

CCVV 3 3 4 10 

CCCV 0 3 0 3 

CVCCC 0 2 0 2 

CCVVC 0 1 0 1 

CCVVC 1 0 0 1 

CVVC 5 10 7 22 

Total 294 76 219 589 

 

Table 6  Frequency of the number of syllables of the words where errors occurred per SPS 
for participants with SpLD 

Word Length (Number of Syllables)  

SPS 1 2 3 4 5 6 Total 

V 0 7 18 2 1 0 28 

VC 0 5 0 4 0 0 9 

VV 1 3 0 0 0 0 4 

CCVC 2 0 0 0 0 0 2 

CV 0 42 36 22 12 5 117 

CVV 6 24 39 11 2 4 86 

CVC 2 23 6 6 4 3 44 

CCV 0 10 9 7 4 1 31 

CCVV 0 0 0 0 0 0 0 

CVVC 0 7 5 0 0 0 12 

Total 11 121 113 52 23 13 333 
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Table 7  Frequency of the number of syllables of the words where errors occurred per SPS 
for participants without SpLD. 

Word Length (Number of Syllables)   

SPS 1 2 3 4 5 6 7 8 Total 

V 0 1 7 1 1 1 1 1 13 

VC 0 4 3 7 0 0 0 0 14 

VV 1 4 0 1 0 0 0 0 6 

CCVC 0 1 2 0 0 0 0 0 3 

CV 0 15 33 11 13 4 3 0 79 

CVV 2 1 16 8 4 4 0 0 35 

CVC 3 10 7 2 5 0 0 0 27 

CCV 0 2 8 6 5 1 0 0 22 

CCVV 0 0 3 1 1 0 0 0 5 

CVVC 2 4 1 2 0 0 2 0 11 

CCCV 0 2 0 0 0 0 0 0 2 
CVCCC 1 0 0 0 0 0 0 0 1 

Total 9 44 80 39 29 10 6 1 218 
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