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Lexica stress and reading: a study with children

Abstract

Introduction. Stress in Spanish is associated with an orthographic mark that indicates stress,
but there are also other clues that point to it. Most words have the same stress (on the penul-
timate syllable), and closed syllables (syllables ending in a consonant) attract the stress.  In
this paper we study these clues, and consequently the function of stress as one of the phono-
logica codesthat intervenes in the reading process.

Method. The study was performed with children who had little reading experience, much
more prone to use the phonological route. A naming task was used, and stress was manipu-

lated, as well as the regularity-irregularity of the syllabic structure with regard to stress.

Results. There were no differences between words according to their stress, whether it fell on
the lag or penultimate syllable. However, there were differences dependent on whether

words were regular or irregular. The former were read with fewer errors.

Discussion. This result was interpreted as evidence of the functiond rdationship of stress
with the syllabic dructure, as wdl as of its role in the lexica access process which is per-
formed during reading. Findly, we discuss the suitability of incuding prosodic variables as
part of programs for training in phonologica awareness.

Keywords: lexica sress, lexicd access, reading, children.
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I ntroduction

Reading is a complex activity, due both to the quantity and to the diversity of cogni-
tive operations that intervene. In very generd terms, the types of processes carried out are as
follows  Initidly, processes of visud andyss address identification of the letters that form
the words. This is followed by lexicd access processes, which search for the meaning and
other word characterigtics in the mentd lexicon. Later, syntactic processes group the words
into syntagmas, then group syntagmas with each other, in addition to determining what role
eech syntagma plays within the sentence.  Findly, semantic processes fulfill the function of
extracting meaning from the text and of integrating that information with other knowledge
dored in long-term memory. Within this theoretica framework, research presented here fo-
cuses on gress as one of the phonologica codes that children can use as a clue in order to

access the written word lexicon.

Stress and lexical access

Sufficient evidence has been accumulated to date which indicates that the process of
lexica access is mediated phonologicdly (Frost, 1998). Some of the proposed phonologicd
codes refer to phonemes and groups of phonemes (eg., Coltheart, 1978), as wdl as to sylla-
bles (eg., Carreiras, Alvarez & de Vega, 1993; Dominguez, de Vega & Cuetos, 1997; Alva-
rez, de Vega, & Carrdiras, 1998; Alvarez, Carreiras & de Vega, 2000). However, in Spanish
there are other possible codes. In some cases dress is the only clue available in order to dis-
tinguish between similar words (eg., mato and maté, saco and sacd, sabana and sabana, jugo
and jugo, etc.), hence the interest in studying stress. On the other hand, the role of stress has
been demonstrated in lexical access caried out in the auditory moddity (Cutler, Dahan &
Donsdlaar, 1997; Soto, Sebastian-Gdlés & Cutler, 2001). If we dart from the possbility that
reeding and listening to a word involve use of a common phonologica representation
(Borowsky, Owen & Fonos, 1999; Haist, Song, Wild, Faber, Popp, & Morris, 2001), thereis
reason to think that stress forms part of tha, and can influence recognition processes in the
written moddity as well.

If we assume that the previous hypothess is true, the next question would refer to clues
that indicate dress in written language. The most obvious is the accent mark, which is per-
fectly rdlated to stress.  Next is readers implicit knowledge about the most frequent stress,
which in Spanish fdls on the penultimate syllable (Harris, 1995). Findly, syllabic Sructure
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adso is an indication of stress according to the rule that assigns dress to the penultimate sylla-
ble unless the lagt sylldble is closed (ending in a consonant) (Alonso-Cortés, 1998). In this
paper we study new readers use of this information, especialy with respect to the last two

clues,
Evidence of therole of stressin the lexical access process

Research carried out on this topic offers evidence that stress is assigned according to the
clues described above. Regarding the accent mark, Dominguez and Cuetos (1998, 2002) me-
nipulated the stress of two words (using the accent mark), presenting one followed by the
other (in other words, according to a priming procedure). In one condition, the identity case,
both sress and spdling are the same (RASGO — rasgo). In another condition, incongruent
dress, only the speling was the same (RASGO-rasgo). Findly, in the control condition, or
congruent gress, only the dress was the same (PERSA-rasgo). In addition, they manipulated
the time elapsed before the second word appeared, as measured from the beginning of the first
word (that is, the SOA), and the task they used was lexicd decision. In the first experiment
(with an SOA of 32ms), they found that the identity condition was fagter than the incongruent
dress condition (RASGO-rasgo as compared to RASGO-rasgo), while there were no differ-
ences between the congruent and incongruent stress conditions (PERSA-rasgo as compared to
RASGO - rasgo). In ther interpretation, they argue that there were no differences because in
the two cases effects of the same magnitude but in different directions were added together.
In the incongruent dress condition, facility due to word spelling could have been counteracted
by inhibition due to stress. In the control condition the opposite could have occurred. In a-
der to confirm this Dominguez and Cuetos compared the incongruent condition with two
control Stuations (experiment 2). In one of these, the two words shared the same dress
(PERSA-rasgo), while in the other situation they did not (DORMi-rasgo). The comparison
between the incongruent condition and the second control alowed them to isolate the Spdling
component, while the comparison between the two control groups served to isolate the pro-
sodic component.  In the first case (RASGO-rasgo as compared to DORMI-rasgo), reaction
times were less than in the incongruent condition. In the second case (PERSA-rasgo as com-
pared to DORMI-rasgo), there was an advantage in the first control, suggesting that Stress

influences the lexicd access process beginning very early on.

In addition to the accent mark, there are other graphic characters related to siress in
other languages. Kdly, Morris and Verrekia (1998) indicate this in the case of English. For
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example, in English, the presence of more letters than necessary to represent a word's find
phoneme in its pronunciaion is a Sgn that the dtress fdls on the last syllable. Such is the case
of the word discuss, where the lagt s is not necessary for pronouncing the phoneme /9 but
which does indicate find-syllable stress, as compared to discus, where the absence of the find
s indicates dress on the prior syllable. Therefore, some letters in find postion could be con
ddered andogous in function to the Spanish accent mark, even though ther rdationship with
dress is not perfect. Kely et d. studied what happened when this rule was not met, with
words that gress the penultimate syllable, despite their being marked as find-syllable stress
according to above criterion. They compared marked words and non-marked words by using
lexica decison and word naming tasks. The result was longer reaction times in the case of
marked words, which the authors interpret as proof that stress somehow intervenes in the

lexical access process carried out in English.

Readers implicit knowledge about which stress type is mogt frequent aso has been
shown to be a relevant clue, even though research has produced contradictory results. In most
studies the main manipulation conssted of comparing words according to the frequency of
their dress type (for example, words with last-syllable stress as compared to penultimate-
gyllable dress). The most common result when using word naming tasks is that reaction
times are shorter for words with the most frequent stress type (Colombo, 1992; Shisa, Zorzi &
Taboss, 1998), and that with the lexicd decison task there are fewer errors (Black & Byng,
1986; Colombo, 1992; Gutiérez, PAma & Santiago, 1998). These results suggest that read-
ers assgn a default dress which corresponds to the most frequent one in their language.
However, there is dso evidence againg this hypothess. When two word lists are compared,
whether they al have the same dtress or whether diress is variable, no differences were found
(Cutler and Clifton, 1984). Therefore, advance knowledge of a word's stress does not imply
ay advantage. This result was found in English, and it questions whether dress fulfills any
function in lexica accessin this language.

Besides the accent mark and the mogt frequent stress type, syllabic structure is another
factor to take into account given its close relaionship to stress. In this line, there is evidence
to indicate that syllabic dructure is a good clue which is used to assgn dress in written
words. Micdi and Caramazza (1993) studied the case of a patient diagnosed with acquired
dydexia whose ability to access the phonologica lexicon was impared, though he dill re-
tained the capacity to use rules. When the task conssted of reading words doud, the patient
committed more errors on words that had an irregular stress, that is, words where the stress
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did not match what it should have been according to its syllabic structure (for example céliz,
which should have find-syllable stress due to its CV-CVC dructure). Later, Cappa, Nespor,
ldas and Miozzo (1997) found the same result with an gphasic paient. Both studies were
done in Itdian, and with patients who had suffered a brain leson. Thus one could ask what
would happen in other languages and with norma subjects. In response to this question,
Gutiérrez (2003) obtained smilar results in Spanish.  When comparing regular words (for
example, casa, which should have penultimeate-syllable stress due to its CV-CV gructure) and
irregular words (for example céliz), more errors were found in the second case than in the
fird, and furthermore, these differences disappeared when the words were written with an

accent mark.
Sress and reading in children

To the best of our knowledge, there are no studies which have andyzed these issues in
the child population. However, there is indirect evidence that judtifies he research we under-
take in this sudy. On one hand, it is known that children very quickly learn the rules for &
sgning gtress in speech, and that they do not smply memorize the dress of each word (Ho-
chberg, 1987a, 1987b). On the other hand, there is evidence that Spanish children make use
of the syllabic structure in order to read. Consequently, they make more errors in words with
a more complex syllabic dructure.  This occurs in children between 7 and 12 years of age,
independently of their reading competence (Defior, Judticia& Martos, 1996).

Given that children know the rules for assgning stress in ord language, and in addition,
their reading is affected by syllabic sructure, it is plausble that they learn reatively early on
the rdaionship between stress and syllabic dtructure in written language. This possibility was
checked recently by Gutiérrez (in press), who used a lexicd decison task with children in
second grade to compare regular and irregular words (according to their structure-stress rela
tionship). The result was that regular words (eg., calor) were recognized with fewer errors
than irregular words (eg., café). Differences found were only margindly dgnificant, al-
though in a later regresson andyss a podtive corrdation was obtaned (only for regular
words) between errors made on the task and on a prior test of reading nonwords. Errors in the
reading of nonwords are an indication of knowledge of phonologica rules, therefore it is log-
cd that the more errors are committed with these, more errors will also be produced on words
which follow the rules It could be hoped, however, that such a relationship would not be

found with irregular words, which are exceptions. This was exactly what took place.
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Lexical access models that incorporate stress

To the bet of our knowledge, models by Black and Byng (1986) and by Rastle and
Coltheart (2000) ae the only ones which integrate dress in any of the phases of the lexicd
access process. Both are dual-route models, but they differ in their propostions about how
dress is assgned and used. In the Black and Byng (1986) model, the procedure conssts of
counting the vowels in the words in order to identify their syllables  This is the only neces-
say information, Snce dress is defined by the rdationship (strong-weak) that is established
between them. Afterward, one assgns the most-frequent stress type for this number of sylla-
bles (eg., stress on the penultimate syllable'). Using this stress type as a guide, the lexicd
search begins with the stressed syllable, and only afterward does it take into account the rest
of the phonologicd and semantic information. If in the fird cyce one finds the adequate
lexica entry, the process stops; if not, the entire cycle is repeated, assgning the second most
frequent stresstype.

In the Ragtle and Coltheart (2000) mode, assgnment of dress gems from a morpho-
logicd andyss of the word. According to regularities in the English language, the procedure
would be as follows. Firdt, prefixes are found. When detected, their pronunciation is recov-
ered directly from the lexicon, while the rest of the word is transcribed according to graph
eme-phoneme converson rules (henceforward GPC). Once this is done the find result is veri-
fied, in order to ensure tha the last two eements of the phoneme chain do not violate some
phonotactic rule. If some rule were broken, the last syllable would be stressed; if not, the
GPC rules would be gpplied to the whole word, and stress would be assgned to the firgt syl-
lable. If prefixes are not found, one searches for suffixes. Since it is possble to find more
than one, this procedure is repeated severd times (it is recursve) until al suffixes are identi-
fied. If one is detected, its pronunciation would be found in the lexicon, and, except in a few
cases (such as the auffixes -een, -ique and -00), stress would be assigned to the firgt syllable.
The rest of the word would be transcribed according to GPC rules.  If, on the contrary, no
auffixes were found, the firgt syllable would be stressed and GPC rules would be applied to
the rest of the word.

Rastle and Coltheart found thet, out of a corpus of 23266 entries, this adgorithm as-
sgned dress correctly in 89.7% of cases, and in 95% of words with stress on the penultimate
gylladle. On the other hand, in a task of reading nonwords, the predicted stress matched ob-

sarved dress in a good number of cases (experiment 2). Findly, regular words (whose stress
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matched what the dgorithm assgned) were read more quickly and with fewer errors than -
regular words (whose stress did not match). These differences were more acute in the case of

low-frequency words (experiment 3).

This dgorithm subdtitutes the non-lexica route in the DRC modd (Coltheart & Rastle,
1994; Rastle & Coltheart, 1998, 1999, 2000). Proposng a Spanishspecific dgorithm goes
beyond the objectives of this paper; however, we can say that any proposed agorithm should
condgder the factors which can influence assgning dress in Spanish.  As explained above,
these include that the magority of words are sressed on the penultimate syllable, and that
closed syllables attract stress. Both factors are combined in a generd rule dating that stress
fdls on the penultimate sylladble, unless the find syllable is closed, in which case the latter
receives the dress (Alonso-Cortés, 1998). It would thus gppear that any agorithm proposed
should work from the end of the word. However, this would lead to erors in those cases
where the gress is indicated at the beginning of a word with an accent mark. In order to avoid
this, the direction would have to be Ieft-to-right and syllable by syllable?. In this paper we
wish fird to confirm whether the variables mentioned above influence assgnment of lexica
dress in Spanish.  The way in which they do so would have to be investigated in later studies,
thus elaborating a lexical access modd that incorporates stress.

Research approach

The child population is ided for studying how phonologicd codes which intervere in
the lexical access process are used, and therefore, how stress is used as another case of a pho-
nologicd code.  The orthographic lexicon is not highly developed in children (dménez, Guz-
mén & Artiles, 1997), so the phonologica route carries more weight. This is especidly true
intransparent languages such as Spanish (Defior, Martos & Cary, 2002).

According to the clues which indicate stress in Spanish, the following predictions can be
made. In the first place, words with an accent mark would have to be identified firs. Thisis
S0 because no rule need be applied to them, the orthography of the word directly indicates the
dress. Likewise, words which dress the penultimate syllable would have an advantage, since
their stress is presupposed by default.  Findly, regular words (whose stress matches that indi-
cated by ther syllabic structure) should be read better than irregular words. Of these three
predictions, the firg is the mogt difficult to verify. The accent mark not only indicates stress,
but aso is a graphic character. Therefore, any difference found between words written with
or without an accent mark could have both a phonological and an orthographic origin.  For

- 150 - Electronic Journa of Research in Educationa Psychology. No2 (2), 143-160.



Nicolas Gutiérrez PAmaet al.

this reason, we sudied the last two predictions, writing words in capitd letters and without

accent marks, so that there would be no explicit clue about where their stress would fal.

According to the Black and Byng (1986) model, only the prediction referring to most
frequent stress would be fulfilled, and not the other prediction which we will examine in our
dudy. Thus, one expects that words dressed on the penultimate syllable will be recognized
sooner.  This would be so, since, according to this modd, lexical search begins with this type
of word. However, the prediction that would be made according to a DRC modd, where one
consders syllabic structure, would not be so smple.  As explained above, adapting this model
to Spanish would involve taking into account the rule that any word is stressed on the penul-
timate syllable unless its find sylldble is closed, in which case the find syllable is Stressed.
Thus, one would not expect to find differences between words stressed on the penultimate
gyllable and regular words dressing the find syllable, snce the latter would end in a closed
gylladble.  However, differences should be found between regular and irregular words (eg.,

casa and cajon, as compared to sofa and tanel).

These two predictions have dready between verified by Gutiérrez (2004), usng a lex-
cd decison task for this purpose. Results indicate that regular words are recognized with
fewer errors.  This was probably due to syllable structures which led to words being read with
incorrect stress (that is, sofa and tinel are read as SO-fa and tu-NEL), such that they appear to
be nonwords. In order to confirm this, in the experiment described below we used the same
simuli and worked with a different task, in this case reading words doud. Specid attention

was given to irregular words, where we expected more stress errors to be produced.

Method

Participants: The participating children were the same ones who had taken part three months
ealier in an invedtigation by Gutiérrez {n press), that is, 18 third-grade pupils (12 girls and 6
boys) from the Criso Rey schoal in Jaén. The average age was 99.22 nonths (SD= 3.6) and
they had learned to read by following a mixed method, combining characteristics of globa
and phonetic methods. All of them were evauated as norma readers by their schoolteacher.

It is possible that in such a long intervd of time the children’s reading skill had im-
proved, so that it were more difficult to find phonologica effects because their orthographic
lexicons had become more developed. However, the three-month period corresponded to
their summer vacation, when it is not usud for any reading-related ingtruction to take place.
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In fact, it is more likely that their reading would have deteriorated from lack of practice. Such
is the case, for example, when the study of a second language is interrupted, a phenomenon

known as attrition (EcheverriaMunarriz, 1999).

In order to evauate the children’s use of phonological codes, we used scdes 5 (read-
ing of words) and 6 (reading of words and nonwords) from the PROLEC battery (Cuetos,
Rodriguez & Ruano, 1996). Errors in reading nonwords from both tests were caculated (see
gopendix 1). In the PROLEC it is not stated what congdtitutes an error, SO we consdered that
any deviation from fluent reading of a word would be an error. This included reading where
the student corrects himsdf (es-esbetulporion), pronouncing syllable by sylladble (es-be-tul-
po-rién) and pauses (esbetul-poridn). This way we had a messurement which was senstive
enough to dlow for a later regresson andyss of errors in reading regular and irregular non
words in the experiment. Through this analyss we would obtain an index of the phonologica
origin of the errors. It was expected that there would be a postive correation in the @se of
regular words, whose pronuncigtion follows the phonologicd rules of Spanish. It was like-
wise expected that in irregular words the correlation would not be as clear, or might even be

negative, given that these were exceptionsto therules.

Instruments. A 486 computer was used D present the words, and a vocd device registered
latencies of vocd naming. Experiments were prepared using the MEL program, verson 2.01
(Micro Experimental Laboratory: Scheneider, 1989). Paticipants were evduated usng the
PROLEC battery (Cuetos et a, 1996).

Materials: 56 hisyllabic words were sdected from Judticia’s dictionary of frequencies (1995),
ranging from 2 to 1445 occurrences (from a total of 255711 possble). From this set, 36 regu-
lar words were chosen (where the stress matched that indicated by their syllabic structure).
These were assgned to two ligts, 18 penultimate-syllable stress, and 18 fina-syllable stress,
equdized for lexica frequency (Justicia, 1995) and for pogtiond frequency of the firs sylla-
ble (Judticia, Santiago, Pdma, Huertas & Gutiérrez, 1996). In addition, a list of 12 regular
words was drawn up (of which 4 words were aso included in the prior set of 36) and another

list of 12 irregular words was drawn up, equdized for the same variables and for their stress.

Out of 56 total words, 34 were penultimate-syllable stress and 22 were find-syllable
siress. In order to end up with the same number of words of both types, 12 words with final-
gyllable stress were added to fill in. Appendix | shows words used in this experiment.
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Design: There were two variables, stress (words with penultimate- and with find-syllable
stress) and syllabic sructure (regular and irregular words), which were manipulated intra-
subject, and were not crossed factorialy 3.

Procedure: The experiment was done in two sessons performed on two days. Each sesson
lasted gpproximatdy 20 minutes. In the firdt, children took an individud reading competency
test, the PROLEC, in order to evauate their use of phonologicad codes while reading words.
More specificdly, scdes 5 and 6 were given. Errors in reading nonwords were measured, so

that more errors suggested a lesser knowledge of phonologicd rules.

In the second session, we used a standard task for reading words. For each trid, su
dents first heard a beep (1000Hz) during 50 ms. Aftewards a d9gnd ( + ) was presented,
which remained for 450 ms in the center of the computer screen. The screen went blank and
stayed blank for another 500 ms. Findly, the word to be read was presented, remaining until it
was named, or until a maximum of 3 seconds had passed. Words were shown in capitd let-

ters and without accent marks’, in a different order with each participant.
Results

On the ANOVA of reaction times, we excluded trids where some mistake was made,
and trids that did not fdl within an interva of 200 to 2000 ms. In the case of the stress vari-
able, differences were magindly dgnificant only by subjects [F1(1, 17)= 3.28, p < 0.10;
F2(1, 34)= 243, p > 0.10]. In the case of errors there were no differences [F1(1, 17) < 1;
F2(1, 34) < 1].
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In the case of the ANOVA for reaction times for the variable syllabic structure, no
sgnificant differences were found [F1(1, 17) < 1; F2(1,34) < 1], while they were found,
though only by subjects, in the case of errors [F1(1, 17)= 22.13, p < 0.05; F2(1,34)= 2.55, p >
0.10].
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Graph 3. Mean reaction time by subjects Graph 4. Means of the percentage of erors by sub-

jects

An additiona descriptive-type andyss was peformed with erors, in order to check
whether stress errors were produced (eg., chandal read as chan-DAL). In regular words there
were no cases of this type of error, while they did exis on 6 of the 12 irregular words. Spe-
dficdly, for carcd, 40% of errors produced were on stress, br poster the percentage was
43%, for tinel and chandal 50%, while on sofa and café it was 100%.

A regresson andysis was peformed on errors and by subjects in order to check where
there was a relationship between the use of phonological codes and errors committed on regu-
lar and irregular words. The prediction we darted with was that the greater the use of this
type of code (tha is, the fewer errors were committed in the reading of nonwords), the fewer
errors would be produced on regular words (which follow the rules), while on the irregular
words this relationship should not be found, or it might even be the opposite. In order to es-
timate the use of phonologica codes, we cdculated errors made in reading nonwords from
PROLEC tests 5 and 6, such that the more errors were commited, the more limited we consid-

ered to be their usage of phonologica codes.

Reaults indicate that the correlation was podtive in regular words, &= 0.59 [F(1, 16)=
85, p < 0.05]. The vaue of the adjusted R? coefficient was 0.30, so the the percentage of
explaned variance reached 30%. On the irregular words, the correlation was aso positive,
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dthough only margindly dgnificant, & 0.42 [F(1,16)= 3.37, p < 0.10]. In this case, the per-
centage of explained variance was only 12%.

Discussion

In this experiment we put two predictions to the test, predictions formulated on the basis
of factors which determine assgnment of gress in Spanish.  On one hand, we expected that
words with penultimate-syllable stress would be read more quickly and with fewer errors than
words with find-syllable stress.  On the other hand, we expected that regular words would
have the advantage over irregular words. According to the Black and Byng (1986) modd,
only the firg prediction should be fulfilled, snce assigning lexicd dress is based only on a
default presupposition that the mgority of words have the same dress. However, if we take
into account the rule that words have penultimate-syllable stress except if the last syllable is
closed, then differences should be found only between words that follow this rule and those
that do not follow it.

Results from this experiment do not confirm the first prediction, in &ct they are contra
dictory to it, snce find-syllable words were fagter. Although it was a wesk effect, margindly
sgnificant only by subjects, it agrees with certain previous results that are found aso in
adults. In generd, naming latencies are greater when the dress is a the beginning of the word
(Gutiérrez, Pama & Santiago, 2001). This may be due to a specific characteristic of the word
naming task, that is, production of the firg phonemes can be planned very early, since word
dling gives a good number of clues which dlow for this. For example, graphemes present
in the word can activate syllables associated with their phonemes in the syllabary (Levelt,
Rodofs & Meyer, 1999). Since undressed syllables are more frequent, it is to be expected
that a certain delay is produced when the first syllable is stressed, due to competitive proc-
esses that may be taking place.

As for syllabic dructure, results are andogous to those found by Gutiérrez (in press).
More erors were made on irregular words given that the rules rdating dress to syllabic
structure lead to an incorrect assgnment of dress for this type of word. A subsequent regres-
son andydss points in the direction of these differences being due to phonologicd factors. In
the case of regular words, there was a podtive corrdation with errors in the reading of non
words. Therefore, the fewer the errors of this type that were produced, the fewer the erors
made on words which followed Spanish phonologica rules. However, in the case of rregular
words, the pogtive corrdation was only margindly dgnificant.  This is logicd if one takes
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into acount that this type of word does not follow al the rules, specificdly those that refer to
assgning sress. From another point of view, te corrdation found for these could have been

due to them being regular with regard to gpplying GPC rules.

As a whole, this pattern of results confirms the prediction that stress is assgned taking
gyllabic dructure into account. A modd should be proposed which incorporates syllabic
Sructure as one of the factors determinining assgnment of sress in Spanish.  Moreover, the
rdevance of syllabic dructure is confirmed as one of the variables which influences reading
in children (Defior et a, 1996).

Findly, these results suggest thet the concept of phonologica awareness should per-
haps be extended to include variables such as dress and syllabic sructure.  Then one might
speak of a kind of metric awareness that could be at the root of learning to read and of read-
ing disabilities. Given that both factors are important for reading, it would seem logicd that
children should be ingructed in ther use. One common task of phonologica awareness
which could be combined with this type of training is that referred to as rhyme; in Spanish
this would be syllabic rhyme.  Since rhyme determines the weight of the syllable, exercises
could be developed where stress and structure of the find rhyme are manipulated (eg., V for
penultimate-syllable gress, or VC for find-syllable stress). The children’s task should be to
indicate if the words rhyme, conddering their sress as well. The effectiveness of this type of

training is an empirica question which remains to be confirmed in future research.

Notes

1. In Spanish, 90 % of words are stressed on the penultimate syllable (Harris, 1995).

2. The syllable is a functiona unit for reading in Spanish, both in adults (Carreiras, Alvarez, & de Vega, 1993) as
wel asin children (Jiménez, Guzmén & Artiles, 1997).

3. The number of irregular words with penultimate and find-syllable stress was insufficient for combining the
two variablesin afactorid design.

4. Even though the Red Academia (1991) dipulates that upper case letters are governed by the same rules as
lower case in practice one usudly sees words written in upper case without accent marks. For this reason, we
did not expect to find differences dueto thisfactor.

Authors Note

This study was partidly funded by the DGIGYT, through the project “Structurd frameworks and their use in
language perception, production and acquisition”, reference BS02002-02993.
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Appendix |
Words
Penultimate-Syllable | Final-Syllable Stress | Regular Irregular
Stress
CABLE COLLAR COMPRA CAFE
LABIOS CARTEL LLUVIA SOFA
FERIA CLAVEL PIPAS FUTBOL
POLLO PODER TORRE TUNEL
CHICLE PASTEL RAIZ ANGEL
COMPRA PORTAL PAIS CESPED
LLUVIA PERDIZ BIBLIA CARCEL
PIPAS SENOR FOLIO POSTER
TORRE TAMBOR CUEVA CHANDAL
MEDIAS BUZON LENGUA ARBOL
UNAS TAPON GAFAS LAPIZ
CARNE BALON SLLA ALBUM
PATIO CAJON Lexicd frequency
HUEVOS BOTON 195.16 (423.65) [ 196.75 (401.18)
TABLA JAMON Frequency of thefirgt syllable
LETRA MELON 63.83 (67.95) | 73.66 (99.70)
JARRA CORDON Frequency of the find syllable
GORRA CARTON 17.66 (33.09) [ 5.91 (6.08)
Lexicd frequency

4539 (31.63) | 4455 (32.07)

Frequency of thefirdt syllable
84.55 (90.50) [ 92 (99.74)

Frequency of thefind syllable
20.50 (24.98) | 8.66 (6.27)

Numeric vdues ae means, and Standard deviation is shown in parenthesis. The vaue of syllabic frequency
represents the different words that shared the syllable in this position (meaning, therefore, a data type type). This
data is preferred to vdues of the token type because they ae in a scde which fadilitates comparison between
conditions.

Reading nonwor ds on the PROLEC

Test5

Test 6

4.27 (2.67)

5.66 (191)

Thefirst value corresponds to the mean of errors committed. Standard deviation is shown in parenthes's.
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