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Abstract. This study aims to understand if children’s spelling errors vary according to their orthographic
performances and their grade level. It also aims to understand the way in which children’s awareness of
orthography rules relates to their performance. The participants were forty-three children (24 boys and 19
girls) attending the third grade and, the following year, the fourth grade in a Lisbon public school. They
were given a spelling task in third grade and again in fourth grade and their spelling errors were com-
pared. In fourth grade, the types of error of good and poor spellers were compared. Interviews were con-
ducted to determine if the level of awareness of orthographic rules differed according to the children’s
orthographic performance. The results show that the number of errors decreased from the third to the
fourth grade and that there are differences in the types of error made by participants with higher and
lower orthographic performances. There were no statistically significant differences between these two
groups concerning their awareness of orthographic rules.
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Chinese
[Translation Shek Kam Tse]
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Dutch

[Translation Tanja Janssen]

TITEL. Orthografische vaardigheden in een Portugese basisschool. Een longitudinaal onderzoek in het
derde en vierde leerjaar.

SAMENVATTING. Doel van dit onderzoek is na te gaan of spelfouten van kinderen variéren al naar
gelang hun orthografische vaardigheden en hun leerjaar. Daarnaast heeft het ten doel inzicht te krijgen in
de wijze waarop bewustzijn van orthografische regels gerelateerd is aan spelvaardigheid. Aan het
onderzoek namen 43 kinderen deel (24 jongens en 19 meisjes) uit het derde leerjaar, en daarna, het vierde
leerjaar op een openbare school in Lissabon. In het derde jaar kregen zij een spellingstaak en opnieuw in
het vierde leerjaar en hun spelfouten werden vergeleken. Voor het vierde leerjaar werden spelfouten van
sterke en zwakke spellers met elkaar vergeleken. Interviews werden afgenomen om te bepalen of de mate
van bewustzijn van orthografische regels verschilde al naar gelang de orthografische vaardigheden van de
kinderen. Resultaten laten zien dat het aantal spelfouten afnam van het derde naar het vierde leerjaar en
dat er verschillen zijn in het type fouten dat kinderen met een goede en zwakke spelvaardigheid maakten.
Er waren geen statistisch significante verschillen in bewustzijn van orthografische regels tussen deze twee
groepen.

TREFWOORDEN: Orthografische fouten, orthografische vaardigheid, orthografische representaties,
spelling.

Finnish

[Translation Katri Sarmavuori]

TITTELL. ORTOGRAFISET SUORITUKSET PORTUGALIN PERUSKOULUSSA:

KOLMANSIEN JA NELJANSIEN LUOKKIEN PITKITTAISTUTKIMUS

ABSTRAKTI. Témédn tutkimuksen tarkoituksena on ymmértdd, vaihtelevatko lasten kirjoitusvirheet
heidédn oikeinkirjoitussuoritustensa ja luokka-asteensa mukaan. Sen tarkoituksena on myds ymmértdd
tapaa, jolla lasten tietoisuus oikeinkirjoitussdédnnoistd on yhteydessd heidén suoritukseensa. Osallistujia
oli 43 lasta (24 poikaa ja 19 tytt6d) kolmannelta luokalta, joita seurattiin seuraavana vuonna neljannelld
luokalla Lissabonin peruskoulussa. Heilld oli oikeinkirjoitustehtivd kolmannella luokalla ja edelleen
neljannelld luokalla ja kirjoitusvirheitd verrattiin. Neljannelld luokalla hyvien ja huonojen kirjoittajien
virhetyyppeja verrattiin. Haastatteluilla selvitettiin, eroaako oikeinkirjoitussdantdjen tietoisuus lasten
oikeinkirjoitussuoritteesta. Tulokset osoittavat, ettd virheiden médrd viheni kolmannelta luokalta
neljannelle luokalle ja ettd hyvit ja huonot kirjoittajat tekevét erityyppisid virheitd. Néiden kahden
ryhmén vililla ei ollut tilastollisesti merkitsevid eroja oikeinkirjoitussdantdjen tuntemukseen néhden.
AVAINSANAT: Oikeinkirjoitusvirheet, oikeinkirjoitussuoritus, oikeinkirjoitusrepresentaatiot,
selitystasot, oikeinkirjoitus.



ORTHOGRAPHIC PERFORMANCES IN A PORTUGUESE PRIMARY SCHOOL

French

[Translation Laurence Pasa]

TITRE. LES PERFORMANCES ORTHOGRAPHIQUES DANS UNE ECOLE PRIMAIRE
PORTUGAISE : ETUDE LONGITUDINALE EN CLASSE DE TROISIEME ET QUATRIEME
ANNEE

RESUME. Cette étude tente de voir si les erreurs d’écriture des enfants varient selon leurs performances
orthographiques et leur niveau de classe. Elle vise également a comprendre le lien entre la conscience
qu’ont les enfants des regles orthographiques et leurs performances. La population se compose de quaran-
te-trois enfants (24 garcons et 19 filles) en troisiéme année et, I’année suivante, en quatriéme année dans
une école publique de Lisbonne. On leur a donné une tache d’écriture en troisiéme année, puis de nou-
veau en quatriéme, et leurs erreurs ont été comparées. En quatriéme année, les types d’erreur des bons
scripteurs et des faibles scripteurs ont été comparés. Des entretiens ont été conduits afin de déterminer si
le niveau de conscience des régles orthographiques a différé selon la performance orthographique des
enfants. Les résultats montrent que le nombre d’erreurs a diminué du tiers en quatrieme année et qu’il y a
des différences dans les types d’erreur commises par les sujets dont la performance orthographique est la
plus élevée ou la plus faible. Statistiquement, il n’y a pas de différences significatives entre ces deux
groupes concernant leur conscience des regles orthographiques.

MOTS-CLES : erreurs orthographiques, performance orthographique, représentations orthographiques,
niveaux explicatifs, écriture.

German

[Translation Ulrike Bohle]

TITEL. Rechtschreibleistung in einer portugiesischen Primarschule: Eine Longitudinalstudie in einer
dritten und vierten Klassenstufe

ZUSAMMENFASSUNG. Die Studie untersucht, ob Rechtschreibfehler von Kindern mit ihrer
Rechtschreibleistung und mit der Klassenstufe variieren, sowie den Zusammenhang zwischen
orthographischer Bewusstheit und Rechtschreibleistung. Untersucht wurden 43 Kinder (24 Jungen und 19
Maidchen), die im ersten Untersuchungsjahr eine dritte, im darauf folgenden Jahr eine vierte Klasse einer
offentlichen Schule in Lissabon besuchten. In der dritten und in der vierten Klasse wurde ihnen eine
Rechtschreibaufgabe gestellt und ihre Rechtschreibfehler wurden verglichen. In der vierten Klasse
wurden zusitzlich die Fehlertypen von starken und schwachen Schiilern miteinander verglichen. Um
herauszufinden, ob der Grad der orthographischen Bewusstheit sich je nach der orthographischen
Performanz unterscheidet, wurden Interviews durchgefiihrt. Die Ergebnisse zeigen einen Riickgang der
Fehlerzahl von der dritten zur vierten Klassenstufe sowie unterschiedliche Fehlertypen bei Schiilern mit
hoher gegeniiber solchen mit niedriger Rechtschreibleistung. Hinsichtlich ihrer orthographischen
Bewusstheit zeigten beide Gruppen keine statistisch signifikanten Unterschiede.

SCHLAGWORTER: Rechtschreibfehler, Rechtschreibleistung, orthographische Reprisentationen,
Erkldrungsniveaus, Rechtschreiben

Greek

[Translation Panatoya Papoulia Tzelepi]

Tithog. OpBoypagpikny emidoon oe éva Tloptoyahikd dpoTikd cyoieio: Mia Swuypovikny peAéTn otnv
Tpit ko Terdptn taén

Mepiinym. O oKomdS VTG TG HEAETNG Eivar VoL KATAVONGEL av To 0pHOYPAPIKA COAALATA TOV TSIV
TOWIAOVY avaloya pe TG 0pOOYPOPIKEG TOVG CLUTEPLPOPES KOL TO €MIMEdO TNG TAENG Tovg. Emiong
€MOIDKEL VO KATOVONGEL TAOG 1 EMYVOGT TOV 0pHOYPOPIKOV KAVOVEOVY GYETILETAL LE TIG GUUTEPIPOPES
Tovg. Ot ovppetéyovieg noav 43 madid (14 ayopia, 19 kopitowr) pabntég me Tpitng Kot oty cuvéyela
mg¢ Tetdptng tééng o éva dnpotikd oyxoreio g Awwapovag. Tovg d6Onke éva test opHoypagiog oty
Tpit kor @ oy Tetdptn téén ko o opBoypapucd tovg Adbn cvykpibnkav. Xmv Tetdptn t6én, T0
eldog TOV CEUANGTOV TOV KOADV Kol Tov oaddvatov oty opboypaeic, ocvykpibnkav emiong.
Ipaypatorombnkav cvveviedéelg yio va domotwbel €dv 10 eminedo emiyvwong tov opboypapikdv
Kovovav diépepe avaroya pe v opfoypapikn enidoon tov noudiwdv. Ta amoteléopata deiyvovv 0Tt 0
apBpog v Aabodv petdvetor and v Tpitn oty Tetdpt tdén ko 6Tt vVIdpyet StaPopd GTov THTO TOV
COUALATOV OVAUEGO GTOVG KOADTEPOLG Kol o adOvaTovg otV opboypapic. Aev VIGPYEL GTOTIOTIKN
S10popd HeTa&d avTdV TV 500 OISOV MG TPOG TNV ETLYVAGCT TV 0pHOYPUPIKAOV KOVOVMV.

AéEerg Khewdd: opboypapikd ceaipata, ophoypaikn nidoom, 0pHoypaIKég avanapucTacELS
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Italian

[Translation Manuela Delfino, Francesco Caviglia]

TITOLO. Le prestazioni in ortografia in una scuola primaria portoghese: uno studio longitudinale nelle
classi terza e quarta.

SOMMARIO. . L’obiettivo di questo studio ¢ capire se gli errori di ortografia dei bambini variano in
base alla loro prestazione in prove di ortografia e alla loro classe. Questo studio si pone anche 1’obiettivo
di capire il modo in cui la consapevolezza da parte dei bambini delle regole ortografiche sia collegata ai
loro risultati. I partecipanti erano 43 bambini (24 maschi e 19 femmine) iscritti alla classe terza e, I’anno
successivo, alla classe quarta di una Scuola pubblica di Lisbona. Quando erano nella classe terza ai bam-
bini ¢ stato dato un compito di scrittura che gli € stato proposto nuovamente nell’anno successivo e si €
fatto un confronto tra gli errori di ortografia. Nella classe quarta si ¢ fatto un confronto tra gli errori degli
alunni bravi nelle prove di ortografia e di quelli pit deboli. Sono state fatte delle interviste per determina-
re se il livello di consapevolezza delle regole ortografiche vari in base alle performance ortografiche dei
bambini. I risultati mostrano che il numero di errori decresce tra la terza e la quarta classe e che ci sono
differenze nel tipo di errori fatti dai partecipanti che hanno alte o basse prestazioni nelle prove centrate
esclusivamente sull’ortografia. Non ci sono differenze statisticamente significative tra i due gruppi in
base alla consapevolezza delle regole ortografiche.

PAROLE CHAIVE: errori ortografici, prestazioni in ortografia, rappresentazioni ortografiche, livelli di
consapevolezza, spelling.

Polish

[Translation Elzbieta Awramiuk]

TITUL. Umiejgtnosci ortograficzne w portugalskiej szkole podstawowej: diugoterminowe badania w
trzeciej i czwartej klasie

STRESZCZENIE. Niniejszy artykul koncentruje si¢ na zrozumieniu, czy dziecigce blgdy w pisaniu
roznia si¢ w zaleznosci od sprawnosci ortograficzne;j i stopnia edukacji. Chcemy takze wyjasni¢, w jaki
sposob swiadomos¢ ortograficzna dzieci wiaze sig z ich sprawnoscia ortograficzng. W badaniach uczest-
niczylo 43 dzieci (24 chtopcow i 19 dziewczynek) uczgszczajacych do trzeciej klasy i — w nastgpnym
roku — do klasy czwartej publicznej szkoty w Lizbonie. Wykonali oni zadania pisemne w klasie trzeciej i
czwartej, a zebrane wyniki zostaty poréwnane. W klasie czwartej pordwnano typy bitedéw uczniow do-
brych i stabych. Przeprowadzono tez wywiady, by sprawdzi¢, czy poziom wiedzy o regutach ortograficz-
nych wiazal si¢ z ortograficznymi umiejg¢tnosciami dzieci. Wyniki pokazuja, ze wiele bledéw znika mig-
dzy klasg trzecia a czwarta i istnieja roéznice w typach bledow migdzy uczniami stabymi i dobrymi. Nie
bylo statystycznie istotnych rdznic migdzy dwiema grupami pod wzgledem znajomosci zasad ortogra-
ficznych.

SLOWA-KLUCZE: bledy ortograficzne; sprawno$¢ ortograficzna, wyobrazenia na temat ortografii;
poziomy znajomosci (ortografii); pisownia

Portuguese

[Translation Sara Leite]

TITULO. DESEMPENHOS ORTOGRAFICOS NUMA ESCOLA PORTUGUESA DO 1.° cICLO:
UM ESTUDO LONGITUDINAL NO TERCEIRO E QUARTO ANO

RESUMO. Com este estudo procurou-se aferir se os erros ortograficos das criangas variam consoante os
seus desempenhos ortograficos e o ano escolar em que se encontram. Procurou-se, ainda, compreender a
relagdo entre o conhecimento que as criangas tém das regras ortograficas ¢ o seu desempenho. Os
participantes foram quarenta e trés criangas (24 meninos e 19 meninas), que frequentavam o terceiro ano
do ensino bésico e, no ano seguinte, o quarto ano, numa escola publica de Lisboa. Foram submetidos a
uma tarefa de ditado no terceiro ano e novamente no quarto ano, e os seus erros ortograficos foram
comparados. No quarto ano, compararam-se ainda os tipos de erros entre as criangas com melhor e com
pior desempenho ortografico Realizaram-se entrevistas para avaliar em que medida o grau de
conhecimentos sobre as regras ortograficas variava de acordo com os desempenhos ortograficos das
criangas. Os resultados mostram que o numero de erros diminuiu do terceiro para o quarto ano e que
existem diferengas entre os tipos de erros cometidos por participantes com melhores desempenhos
ortograficos e por participantes com piores desempenhos ortograficos. Nao se verificaram diferengas
estatisticamente significativas entre ambos os grupos no que respeita ao seu conhecimento sobre as regras
ortograficas.
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PALAVRAS-CHAVE: erros ortograficos, desempenho ortografico, representagdes ortograficas, niveis de
explicitagdo, ortografia.

Spanish

[Translation Ingrid Marquez]

TiTULO. EL DESEMPENO ORTOGRAFICO EN LAS ESCUELAS PRIMARIAS PORTUGUESAS:
UN ESTUDIO LONGITUDINAL EN TERCERO Y CUARTO GRADOS

RESUMEN. Este estudio pretende determinar si los errores ortograficos de los nifios varian de acuerdo
con su desempefio ortografico y su nivel escolar. También pretende esclarecer como la conciencia infantil
de las reglas ortograficas influye en este desempefio. Los participantes fueron cuarenta y tres nifios (24
nifios y 19 nifias) de tercer grado y, al siguiente afio, de cuarto grado en una escuela publica de Lisboa. Se
les dio una actividad de ortografia en tercero y otra vez en cuarto, para comparar los errores cometidos.
Ademas, se compararon el tipo de errores que cometieron los estudiantes de cuarto afio que se considera-
ban buenos y malos para la ortografia. Se hicieron entrevistas para determinar si el nivel de conciencia de
las reglas ortograficas diferia segun el desempefio de los niflos en este contexto. Los resultados mostraron
un menor numero de errores de tercero a cuarto y que hubo diferencias en el tipo de errores que cometie-
ron los participantes conocidos por su alta o baja habilidad ortografica. No hubo diferencias estadistica-
mente significativas entre los dos grupos con respecto a su conciencia de las reglas ortograficas.
PALABRAS CLAVE: Errores ortograficos, desempefio ortografico, representaciones ortograficas, nive-
les de explicitacion, ortografia.

1. INTRODUCTION

In contrast to oral language, written language and, more specifically, orthography,
requires formal learning of standard rules. The understanding of the inherent proc-
esses behind orthography learning can assist us in adjusting educational strategies
that promote spelling development. One of the aspects to consider is how the differ-
ent writing systems — that are used to encode oral into written language — influence
learning how to spell. Downing (1973) compared the writing systems used in four-
teen countries and concluded that there are differences in the writing systems that
influence spelling development. Two of the characteristics that differentiate the writ-
ing systems are the following:

1. Alphabetical systems (e.g., the Portuguese language) are more difficult to learn
than syllabic systems (e.g., the Japanese kana) and still more difficult than logo-
graphic systems (e.g., Chinese) when it comes to abstraction and reflection skills
about oral and written language, despite the fact that alphabetic codes demand less
memorization than logographic systems.

2. The relationship between speech and writing is mediated by complex rules. For
example, in transparent or shallow systems one grapheme corresponds only to one
phoneme, as in Finnish (Seymour, Aro & Erskine, 2003), in opaque systems, as in
Chinese, writing gives no indication of the pronunciation and in intermediate sys-
tems (the majority of the alphabetical systems), the phoneme— grapheme correspon-
dence is irregular. That is, in intermediate systems one letter may be converted into
more than one phoneme or one phoneme may be converted into more than one let-
ter. According to Fernandes, Ventura, Querido and Morais (2007), in European Por-
tuguese 18 consonantal phonemes are represented by 29 graphemes.
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The complex rules that govern alphabetical systems imply that knowledge of pho-
nology alone is not sufficient for a standard written representation of speech; it is
also necessary to take into account other structural aspects of language. Specifically,
we need to take into account morphology (Fayol & Jaffré, 1999; Jaffré & Fayol,
1997; Perfetti, 1997), lexicon criteria (Barbeiro, 2007), grammar (Bousquet, et al.,
1999; Jaffré¢ & Fayol, 1997) and syntax (Barbeiro, 2007; Jaffré & Fayol, 1997;
Mousty & Alegria, 1999). In addition, orthography reveals "hidden" ways of coding
language that phonology cannot unravel. For example, as in the case of homopho-
nous words, where spelling is going to distinguish what can be confused orally (Jaf-
fré & Fayol, 1997), e.g., coser/cozer [boil/sow] ([kuzér]) or conselho/concelho [ad-
vice/township] ([kdseiu]).

These variations suggest that learning the rules that link oral to written language
demands a high level of conscious reflection that encompasses three aspects: a re-
flection about oral language, a reflection of written language and a reflection about
the relations between both (Alves Martins & Niza, 1998). This conscious reflection,
in an alphabetical system, requires the analysis of the sounds of language to the
phoneme level, or, in other words, the development of phonemic awareness. Ac-
cording to Gombert (1990) phonological awareness is the ability to identify and de-
liberately manipulate the phonological components of linguistic units and the ability
to manipulate them — in this case, to the phoneme level. In short, the ability to per-
ceive that words are made up of sounds - the phonemes - and that those phonemes
have corresponding graphemes.

Several authors have recognized the role of phonological awareness in learning
how to spell and it is now widely accepted that the ease with which children learn
phoneme - grapheme correspondences is strongly dependent on their phonological
awareness (Nunes, Bryant & Bindman, 1997). In addition, Morais and Teberosky
(1994), refer to other factors that influence learning how to spell, such as oral dialect
(writing a word as it is spoken) and experience with print. Both exposure to print
outside of school and formal education have a positive impact on orthographic proc-
essing. That is, a child’s progressive reading experience will positively affect spell-
ing development. However, this progression is dependent on the orthographic depth
of the written code they are learning (Seymour, et al., 2003).

When it comes to writing and reading, several authors (Baron, Bryant & Bradley,
Frith, cit. by Sousa, 1999, and Seymour & Porpodos, cit. by Sousa, 1999; Valle Ar-
royo, 1989) stress the fact that we must consider a double route model. Orthographic
processing encompasses a double strategy, or double route: a phonological route and
a lexical route, which may be used independently or in interaction. With respect to
writing, Ehri (1997) suggests a triple route in the retrieval of orthographic knowl-
edge: memory is used to write familiar words whereas non-familiar words are in-
vented or written through analogies (access to a familiar word in reference to an
analogous pronunciation pattern stored in lexical memory, retrieval of the correct
letters and invention of the missing ones).

Bousquet, et al. (1999), on the other hand, refer to "cognitive worlds", where
writing is the result of the use of cognitive processes that depend on representations
of writing and orthography. This means that orthography demands an orthographic
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awareness and results in a metalinguistic path that reflects itself in the ability to rep-
resent those representations verbally.

In this sense, Karmiloff-Smith (1995) states that knowledge is progressively re-
described into increasingly explicit representations — Representational Redescription
—, explaining how conscious access to specific knowledge arises and how children
build their theories (Karmiloff-Smith, 1992). In her model (Karmiloff-Smith, 1986,
1992, 1995) the author defines four levels of representational redescription and ex-
plicitation: Implicit knowledge (level I), Primary explicitation (level E1), Secondary
explicitation (level E2) and Tertiary explicitation (level E3).

Thus, in level I, implicit knowledge is not defined representationally, e.g., different
procedures with common components are not explicitly represented internally
(Karmiloff-Smith, 1986) and are not cognitively available (Karmiloff-Smith, 1992).

Level El, a level I redescription, has explicit representations that may be ma-
nipulated and related with other representational redescriptions, setting and repre-
senting internally potential relations between level I procedures. However, level El
knowledge is not yet available for metalinguistic reflection or verbalisation (Kar-
miloff-Smith, 1995). In level E2, representations are now directly accessible to con-
sciousness, but, since these representations are E1 representational redescriptions, in
a similar representational code, they do not have yet verbal expression so, as Pine
and Messer (1999) stress, level E2 is difficult to identify. Only in level E3, that
represents a redescription from the previous level representations into a more ab-
stract code, these representations become explicit (Karmiloff-Smith, 1986).

So, Karmiloff-Smith argues that “the prerequisite of fundamental macro-
developmental change, in the form of progressive explicitation and restructuring of
representational relationships, is “success” (...) » (1986, p.100).

Despite the level of explicitation, when it comes to orthographic knowledge,
children’s representations and theories about a word’s spelling — the orthographic
lexicon (Morais, 1997) — may be reflected in their writing. Therefore, children’s
errors allow us access to their representations about the correct spellings (Read,
1975 cit. in Ferreiro & Teberosky, 1979,) and must be regarded, according to Jaffré
(1990), not as a deficit of knowledge of standard rules, but as a manifestation of
intellectual work. In fact, Kohler (1993) suggests that educators should help induce
"orthographic doubt" in children so that they, when confronted with different spell-
ings of the same word, can be led to reflect about the correct spellings. In this sce-
nario, social interactions assume great importance in learning and mastering orthog-
raphy (Almeida, Guerreiro & Mata, 1998), since they will help the child build cor-
rect representations about spelling, promoting a conscious access to knowledge and
to its verbalisation.

In sum, children’s spelling development is influenced by the complexity of the
writing system and by children’s experiences with print. This complexity influences
children’s representations about orthography.

So, how do children spell? What kind of errors do they make and how do their
errors evolve? This study aims to understand if children’s spelling errors vary ac-
cording to their orthographic performances and their grade level and aims to de-
scribe the way in which their knowledge about orthography rules may relate to their
orthographic performance. Accordingly, the hypotheses stated were the following:

51



52 I. HORTA & M. MARTINS

Hypothesis 1: The number of errors given in a spelling task will differ according to
the participants’ grade level (3™ and 4"™), the latter making fewer spelling errors.

Hypothesis 2: The types of errors given in a spelling task will be different, according
to the participants’ grade level.

Hypothesis 3: The types of errors given in a spelling task, in fourth grade, will be
different according to the children’s orthographic performances.

Hypothesis 4: Participants with better orthographic performances at the fourth grade
level will be more able to verbalise orthographic rules than participants with lower
orthographic performances.

2. METHOD

A longitudinal study was conducted to analyze the spelling development of the same
group of children regarding the type of orthographic errors given in a spelling task
when they were in the third and in the fourth grades. It is also a differential study as
it compares the differences in the types of orthographic error, according to grade
level (3™ and 4™ grades) and orthographic performance (better and lower perform-
ances).

2.1 Participants

The participants were forty three children (24 boys and 19 girls), that attended the
third grade (mean age: 8,4) and the following year the fourth grade (mean age: 9,8)
of Primary Education in a Lisbon’s public school, which may be characterized as
belonging to an average socio-economic level. In order to verify hypotheses 1 and 2,
the number and type of orthographic errors given in a spelling task were compared
for all the participants (43 students) at the third and fourth grade levels. To verify
hypotheses 3 and 4 the spelling errors’ distribution at the fourth grade was analysed.
Only participants in the 1* quartile (0 to 4 errors given in the spelling task) and in
the 3™ quartile (13 to 29 errors) were considered. Thus, Group 1 had 12 children
with better orthographic performances (considered as good spellers) and Group 2
had 12 children with lower orthographic performances (considered as poor spellers).

2.2 Instruments

To evaluate the types of orthographic error, children of both grades were asked to
participate in a spelling task. We used a Sophia de Mello Breyner Andresen’s text,
entitled "A Praia" (“The beach”, see Appendix A).

In order to assess the level of explicitation of the orthographic rules, we chose a
list of words that children knew how to write correctly in the spelling task. The
spelling of those words is dictated by explicit orthographic rules. The nine words
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chosen were presented to the participants in their correct orthographic forms and
written with errors that violate the orthographic rules in question (it was said that
they were written by some other child) (Appendix B). Subsequently, each child was
asked by the researchers to identify the errors and to say why he/she thought those
errors were made.

The individual interviews were tape recorded and then transcribed. Prior to the
interviews, a pre-test was carried out with some children of the same grade that had
not taken part of the study in order to verify if the task was understandable.

To compare the number of errors given by the children in the third and fourth
grades, a t-test for repeated measures was used. We classified the errors according
to the following typology, inspired in studies from Girolami-Boulinier (cit. in Pinto,
1998), Morais and Teberosky (1994), Sousa (1999) and Valle Arroyo (1989):

e "Orthographic" - errors where phoneme-grapheme correspondences would be
possible in other contexts, but in the context of the specific word, change its oral

form (e.g. "posas" - [pdzaf] instead of "pogas" - [pasaf]).

e "Phonetic — type 1" - errors that conserve the oral form of the word (e.g. "Dez-
erta" instead of "deserta" - [dozérta] or "avia" instead of "havia" - [avia]).

e "Phonetic — type 2" - errors where phoneme-grapheme correspondences is in-
correct, changing the oral form of the word (e.g. "Maravinhosos"

[moravindzuJ] instead of "maravilhosos" - [maraviAdzu/]).
e "Incorrect segmentations" - errors due to incorrect segmentations of words in
speech (e.g. "Quevinham" instead of "que vinham" — [ke vinow] or "a pare-

ciam" instead of "apareciam" — [aparasiaw]).
e '"Inflection of Gender or Number" - errors given by substitution of gender or

number of the word (e.g. "cobertos" - [kubértuf] instead of "cobertas" -

[kubértaf] or "rocha" — [R2fo] instead of "rochas" - [R2faf]).
e "Unrecognisable words" - errors that do not permit the recognition of the word

(e.g. "pertra" — [p&tro] or "sima" — [simal]).
e "Others" - other types of errors that did not fit in the previous categories.

For the analysis of hypotheses 1 and 2 non-parametric statistical tests were used —
the Wilcoxon signed-ranks test for examining differences in the types of error be-
tween grades and the Mann-Whitney test for examining the differences in the types
of error given according to the orthographic performances in the fourth grade (hy-
pothesis 3).

As for hypothesis 4, children’s answers were categorised based on Karmiloff-
Smith’s levels of explicitation as referred to in her Representacional Redescription
model (1986; 1992; 1995). However, since our data did not allow a clear distinction
between levels E1 and E2 our categories encompass only three types of answer:

1) Type 1 answers - the answer does not refer to the specific errors or when it
does, does not justify them. Examples:

"Kids usually misspell because the teacher dictates fast. Then they write fast and don’t
think about what they are writing, if they did, they would write correctly";
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"I don’t know";

"Because they like the beach very much ...”

2) Type 2 answers - the errors are identified, but the justification does not specify
the rule or the reason why the word can not be written in that form. Examples:

(Longe/longue — [1639]/[16ge]) "Because longue..., There are words that are written
with gue and others with ge”.

3) Type 3 answers - the orthographic rule or the reason why the word can not be
written in that form is clearly specified. Examples:

(marvilhosos/maravilhozos - [maravi/\i)zuf]) "Here the s has the same sound that z be-
cause it is between two vowels and they perhaps think it’s with a z.";

(transparente/transparemte — [trazpareta]) “M also sounds alike, but you can only
write it before p or b.".

Since there was no homogeneity of variance between the two groups in the different
categories, the Mann-Whitney test was used for the analysis of these data.

3. RESULTS

The number of errors given by the participants at the third and the fourth grade lev-
els decreased from 580 errors in the third grade to 410 errors in the fourth grade.
Table 1 presents the mean, standard-deviation, t values and p values concerning the
errors in the third and the fourth grades. As we can see in Table 1 there are statisti-
cally significant differences between the number of errors in the third and in the
fourth grades (t=3.74; p=0.001).

Table 1. Third and fourth grade errors:
mean, standard-deviation, t and p values

Number of errors M SD t p

3rd grade 13.49 8.59

4th grade 9.53 17.34 3.74 001

When it comes to the types of error, Table 2 presents the mean and standard-
deviation values for the different types of error given in different grades.

Clearly, all types of error, except the ones from the “Others” category, are more
frequent in the third grade than in the fourth grade. The Wilcoxon test reveals that
there are statistically significant differences between both grades in all categories,
except for the "Incorrect Segmentations”, "Inflection of Gender or Number" and
"Others" categories: “Orthographic” (Z=-2,921; p= 0,003); “Phonetic — type 1” (Z= -
2,419; p= 0,016); “Phonetic — type 2” (Z= -2,885; p= 0,004) and “Unrecognisable
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words” (Z=-1,983; p= 0,047). Since the number of errors in both grades differs, the
proportion of errors given by each of the participants was calculated. Their mean
and standard-deviation values are presented in Table 3.

Table 2. Mean and standard-deviation values
of the type of errors in the third and in the fourth grades

Error categories o F1 F2 IS IGN Uw oT
M SO M SD M SO M SDM SD M SD M SD

3rd grade 4.63 3.26 495 3.58 2.14 246 21 47 33 .78 30 91 47 142
4th grade 342 3.10 3.81 3.42 1.05 143 .19 .67 30 .71 .02 .15 .54 1.10

O — Orthographic; F1 — Phonetic - type 1; F2 — Phonetic - type 2; [S-Incorrect Segmentations; IGN —
Inflection of gender or number; UW — Unrecognizable words; OT — Others

Table 3 - Mean and standard-deviation values
of the types of error proportions in the third and in the fourth grades

E:;?;s cate- F1 F2 IS IGN Uw oT
g M SO M SO M SO M SDM SO M SD M SD

3rd grade 33 15 44 23 13 .10 .01 .03 .02 .03 .01 .03 .03 .10
4th grade 38 25 4 29 10 .14 01 .03 .02 .07 .00 .01 .03 .06

O — Orthographic; F1 — Phonetic - type 1; F2 — Phonetic - type 2; IS-Incorrect Segmentations; IGN —
Inflection of gender or number; UW — Unrecognizable words; OT - Others

As we can see in Table 3, the proportion of errors given by the participants in both
grades is almost the same in several categories. The Wilcoxon test shows that there
are no significant differences between both grades in any of the categories.

Hypothesis 3 intended to verify if the types of error given in the spelling task, in the
fourth grade, differ according to the children’s orthographic performance. Mean and
standard-deviation were calculated for the different types of error given by partici-
pants with better and with lower orthographic performances. As Table 4 indicates,
participants with better orthographic performance only make errors of the "Phonetic
- type 1" and the "Orthographic” categories, the latter having a slightly inferior mean
value. In contrast, participants with lower orthographic performances make errors in
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all the categories, despite the very low mean value of the "Unrecognisable Words"
category. In addition, the "Phonetic - type 1" category mean value is higher than the
"Orthographic" category’s in both groups. The Mann-Whitney test reveals that there
are statistically significant differences in the following categories: “Orthographic”
(Z= -4,308; p= 0,000), “Phonetic — type 1”7 (Z= -4,552; p= 0,000); “Phonetic — type
2” (Z=-3,423; p=0,001), “Incorrect Segmentations” (Z= -2,422; p= 0,015), "Inflec-
tion of Gender or Number" (Z= -2,736; p= 0,006) and “Others” (Z= -3,060; p=
0,002). Hence, the proportion for each type of error was calculated by dividing the
number of errors given by each participant on each one of the categories by the total
number of errors given by him/her. Subsequently, mean and standard-deviation were
calculated and are presented in Table 5.

Table 4. Mean and standard-deviation values
of the types of error according to orthographic performance in the fourth grade

f;’tr:rories Fl F2 IS IGN  UW oT
g SD M SO M SD M SD M SDM SD M SD

Gl 100 113 133 1150 0 0 0 0 0 0 0 0 0

G2 650 342 7.92 318 225 166 67 1.15 50 52 .08 29 158 156

O — Orthographic; F1 — Phonetic - type 1; F2 — Phonetic - type 2; IS-Incorrect Segmentations; IGN —
Inflection of gender or number; UW — Unrecognizable words; OT — Others; G1 — Better orthographic
performance; G2 — Lower orthographic performance

Table 5. Mean and standard-deviation values
of the types of error proportion according to orthographic performance in the fourth grade

Error 0 Fl F2 IS IGN Uw oT
categories
SO M SOD M SD M SO M SO M SD M SD

Gl 39 39 53 41 0 0 0 0 0 0 0 0 0 0
G2 34 14 38 15 12 .10 .03 .05 .04 .03 .00 .01 .06 .08

O — Orthographic; F1 — Phonetic - type 1; F2 — Phonetic - type 2; IS-Incorrect Segmentations; IGN —
Inflection of gender or number; UW — Unrecognizable words; OT — Others; G1 — Better orthographic
performance; G2 — Lower orthographic performance

The proportions, presented in Table 5, show that the participants with better ortho-
graphic performances make mainly "Phonetic - type 1" errors, followed by "Ortho-
graphic" errors, both in higher proportions than participants with lower orthographic
performances. The Mann-Whitney test used to compare the proportions of the er-
rors given by the two groups has revealed the existence of statistically significant
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differences in the "Phonetic - type 2" (Z= -2,511; p= 0,012), "Incorrect Segmenta-
tions" (Z= -2,360; p= 0,018), "Inflections of Gender or Number" (Z= -2,526; p=
0,012) and "Others" (Z=-2,771; p= 0,0006) categories.

Finally, as formulated in Hypothesis 4, it was expected that the participants with
better orthographic performances would be more able to verbalise the orthographic
rules than the participants with lower orthographic performances. Table 6 presents
values obtained for each type of answer given in the interview by the participants in
the fourth grade, according to their orthographic performances.

Table 6 - Mean and standard-deviation values
of the types of answer given in the interviews
according to orthographic performance in the fourth grade

Types of answer Type 1 Type 2 Type 3
M SD M SD M SD

Gl 1.33 257 457 253 292 231
G2 342 329 325 222 233 187

G1 — Better orthographic performance; G2 — Lower orthographic performance

Participants with lower orthographic performance gave more Type 1 answers than
the participants with better orthographic performance. In contrast, Type 2 and Type
3 answers were mainly given by participants with better orthographic performance.
However, there were statistically significant differences only between the two
groups in the Type 1 answers (Z= -2,674; p=0,007).

4. DISCUSSION

The results indicate that, despite the fact that orthographic performances are differ-
ent according to grade level, the majority of errors made by the participants were
phonographic in nature. This finding is consistent with the results from other studies,
such as the ones from Frith, (cit. in Jorm, 1985), Jorm (1985), Morais & Teberosky
(1994), Pinto (1998), Rebelo (1993), Sousa (1999) or Valle Arroyo (1989). For ex-
ample, Surrador and Brito Mendes (2005), in a study of the Portuguese orthographic
errors, concluded that errors are a deviation, not of the Portuguese graphic system,
but of the orthographic norm, reflecting speech (Barbeiro, 2007; Surrador & Brito
Mendes, 2005).

In our first hypothesis we predicted the existence of differences in the number of
errors according to the participants grade level (3™ and 4™), since it is the ortho-
graphic training, according to Perfetti (1997), that improves orthographic perform-
ance. This hypothesis was confirmed. In the second hypothesis, we predicted that
there would be differences in the type of error given according to grade level. This
hypothesis was partially confirmed as the total number of some types of error such
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as "Orthographic", "Phonetic — type 1", "Phonetic — type 2" and "Unrecognizable
Words", effectively decreased from the third to the fourth grade. These results are
sustained by Pinto (1998), who maintains that the phonetic errors tend to disappear
with formal school instruction. However, when the proportion of errors from the
third to the fourth grades is compared, there are no statistically significant differ-
ences for any of the categories. Children in the fourth grade make effectively fewer
errors than they do in the third grade; however, these errors are not qualitatively
different.

Hypothesis 3 anticipated the existence of differences in the types of error given
according to the orthographic performances at the fourth grade level. In fact, par-
ticipants with better orthographic performances made exclusively "Phonetic — type
1" and "Orthographic" errors, whilst the participants with lower orthographic per-
formances made errors in all the categories. When the proportion of the errors given
by both groups are compared, statistically significant differences are found in the
"Phonetic - type 2", "Incorrect Segmentations", "Inflections of Gender or Number"
and "Others" categories. These categories correspond to errors that can be consid-
ered as less specialized and are more frequent in students with lower orthographic
performances. These students, as Pinto (1998) states, may present a deficient acqui-
sition of reading mechanisms. Similarly, "Incorrect Segmentations" errors may be
associated with a lexical criterion — knowledge of the words’ graphic forms
(“quevinham” [kavinaw] — or “a pareciam” — [ paresiow]) (Barbeiro, 2007).

According to Jaffré (1990), «true progress does not occur when a child no longer
makes errors, but rather when she no longer makes the same ones, it’s when she
realizes that they change» (p. 7).

According to hypothesis 4 it was expected that the participants with better ortho-
graphic performances in the fourth grade would be more able to verbalise ortho-
graphic rules than the participants with lower orthographic performances.

The results obtained show that the participants with lower orthographic perform-
ances, when compared with the participants with better orthographic performances,
gave more type 1 answers. That is, there are statistically significant differences be-
tween both groups concerning answers where participants do not justify the spelling
errors or do not even refer to them. These findings are mantained by Morais and
Teberosky’s study (1994). However, despite the fact that students with better ortho-
graphic performances tend to give more answers of Type 2 and Type 3 — considered
to mirror more advanced orthographic knowledge — the differences between both
groups are not statistically significant.

These results may be due to the fact that some of the participants with better or-
thographic performance may not as yet have developed a degree of metacognitive
awareness that allows explicitation (Karmiloff-Smith, 1986), despite their good
spelling performance. They can also be due to the meaning that children from both
groups may have assigned to the task; participants were asked to justify the word’s
correct spelling, presented with errors, but it was not explicitly requested to justify it
with the orthographic rules that they knew. Indeed, Alves Martins and Neto (1990)
and Grossen (1988) maintain that the answers given to a certain task are determined
not only by one’s knowledge but also by the representations and meanings that one
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gives to that task and to the situation in which it is presented. In future research we
will try to be aware of this problem and analyse more carefully the contexts in which
the interviews take place and the nature of the requests made to the children.
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APPENDIX A: TEXT PRESENTED IN THE SPELLING TASK

APraia

Era uma praia muito grande e quase deserta onde havia rochedos
maravithosos. Mas durante a maré alta os rochedos estavam cobertos de
agua. S6 se viam as ondas que vinham crescendo de longe até quebrarem na
areia com um barutho de palmas. Mas na maré vazia as rochas apareciam
cobertas de limo, de buzios, de anémonas, de iapas, de algas e de ourigos.
Havia pogas de agua, rios, caminhos, grutas, arcos, cascatas. Havia pedras
de todas as cores e feitios, pequeninas. e macias, polidas pelas ondas. E a
agua do mar era transparente e fina. As vezes passava um peixe, mas t30

rapido que mal se via.

Sophia de Mello Breyner Andreson

APPENDIX B: WORDS PRESENTED IN THE INTERVIEW

. praia praia

. maravilhosos maravilhozos
. viam vido

. longe longue

. quebrarem cebrarem

. apareciam aparesiam

. limo limu

. transparente transparemte

. peixe paixe
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