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Abstract

Background: Studies of the relationship between reading fluency and
reading comprehension have traditionally focused on primary schools
and narrative texts. However, reading fluency continues to develop
during secondary school, when the texts used most are expository texts.
Method: The aim of our study was to investigate reading fluency and
reading comprehension in secondary-school students, comparing two
texts (i.e. narrative and expository) containing various types of sentences
(i.e. declarative, adversative and enumerative sentences). Results: We
found differences in reading fluency between narrative and expository
texts, the expository text being read with a more marked prosody
(pauses and melodic contour) suggesting that readers rely on this for
their understanding. In addition, we also found a relationship between
reading fluency and reading comprehension, with a greater relationship
of prosodic variables with the expository text than with the narrative
one. Conclusions: Our results confirm that reading fluency continues to
develop during secondary school. The expository text, due to its increased
difficulty, seemingly needs to lean on and exaggerate the prosody more
when reading in order to understand it.
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Resumen

Fluidez lectora y comprension en estudiantes espaiioles de secundaria.
Antecedentes: tradicionalmente, los estudios sobre fluidez lectora y
comprension se centraban en primaria y usaban textos narrativos. Sin
embargo, la fluidez lectora continda desarrollindose en Educacién
Secundaria, en la que los textos mas usados son expositivos. Método:
el objetivo de nuestro estudio era investigar la fluidez y la comprensién
lectoras en estudiantes de Secundaria, comparando dos textos (narrativo
y expositivo) con distintos tipos de oraciones (declarativa, adversativa y
enumerativa). Resultados: encontramos diferencias en fluidez lectora
entre textos, con una prosodia mas marcada (pausas y contorno melddico)
en el texto expositivo, sugiriendo que los lectores confian en ella para
su comprension. Ademds, encontramos una mayor relacién de variables
prosddicas con el texto expositivo que con el narrativo. Conclusiones:
nuestros resultados confirman que la fluidez lectora continda
desarrolldndose en Secundaria. Parece que el texto expositivo, debido a su
mayor dificultad, requiere un mayor apoyo y exageracién de la prosodia al
leerlos para poder comprenderlos.

Palabras clave: fluidez lectora, comprension lectora, prosodia en lectura.

Reading fluency is a crucial skill for children if they are to
achieve satisfactory academic performance. Several studies have
related it with other reading skills such as reading comprehension
(Klauda & Guthrie, 2008; Paige, 2011; Rasinski & Padak, 2005;
Rasinski et al., 2005). However, it is not enough to only have
good reading fluency to achieve reading comprehension; subject
variables (e.g. level of vocabulary, syntactic awareness, etc.) and
text variables (e.g. text difficulty, text genre, syntax, etc.) also
affect reading comprehension. Reading fluency implies appropriate
speed, accuracy and expressiveness in reading (National Reading
Panel, 2000). The rate of improvement in reading accuracy
varies according to the transparency of the orthographic system
involved (Seymour, Aro, & Erskine, 2003). Spanish children (i.e.
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transparent language) reach a high level of reading accuracy in the
first year of reading learning, unlike English children (i.e. opaque
language), but need more time to reach a proper reading speed
(Castejon, Gonzdlez-Pumariega, & Cuetos, 2015; Sudrez-Coalla
& Cuetos, 2012).

Reading prosody develops along with other reading skills as
reading experience increases (Alvarez-Caiiizo, Sudrez-Coalla,
& Cuetos 2015, 2018; Miller & Schwanenflugel, 2006, 2008).
Comparing Spanish children from the third and sixth grades of
primary school, Alvarez-Cafiizo and colleagues (2015) showed
that the more experienced readers had a better reading prosody in
terms of pausing and pitch contour at the end of declarative and
interrogative sentences. Similar results were found when children
from third and fifth grade were compared with an adult sample
(Alvarez-Caiiizo et al., 2018): the fifth-graders had a more adult-
like prosody than that of third-graders, who differed from adults
in terms of inappropriate pauses and the final pitch of declarative,
interrogative and exclamatory sentences. One might expect
that Spanish children, due to their very early reading accuracy
(Seymour et al., 2003) would achieve an adult-like prosody
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earlier than would children who use opaque languages. However,
the results are similar to those found in studies of children with
opaque orthographies. For example, Miller and Schwanenflugel
(2008) conducted a longitudinal study of English-speaking
children in first and second grade and found that the number of
pauses decreased and the pitch contour tended to be more adult-
like as grade increased. Furthermore, in third-graders Miller and
Schwanenflugel (2006) found that those with good reading skills
in terms of accuracy and speed had a final, flat melodic contour and
made fewer and shorter pauses when reading.

There are no studies on the development of prosody during
secondary school. However, some authors have focused on the
relationship between reading prosody and reading comprehension
in various populations including secondary-school students. Some
talk of prosody as a bridge between reading fluency and reading
comprehension, as good readers rely on prosody to understand
texts (Basaran, 2013; Kokaarslan, 2019; Koriat, Kreiner, &
Greenberg, 2002; Pikulski & Chard, 2005). Reading prosody and
reading comprehension are related in primary-school children
(e.g. Kuhn et al., 2006; Veenendaal, Groen, & Verhoeven, 2014).
Children with good reading comprehension have a more adult-like
melodic contour in declarative and interrogative sentences and
make fewer and shorter pauses compared with children with poor
reading comprehension (Alvarez-Caiiizo et al., 2015; Benjamin &
Schwanenflugel, 2010; Miller & Schwanenflugel, 2006).

The development of reading fluency and reading comprehension
begins at an early age, which is why it has been studied more in
primary-school children. However, both reading fluency and
reading comprehension continue to develop at middle- and
secondary-school levels (Paige, 2011; Rasinski & Padak, 2005;
Rasinski et al., 2005). According to a report by the National
Reading Panel (2000), literacy instruction in high school includes
fluency and comprehension skill-building and practice. Secondary
students are typically asked to read more often and understand
more deeply. To achieve this level of fluency they must exhibit
more proficiency in prosody, because an increase in prosody leads
to an increase in reading rate which ultimately leads to an increase
in comprehension (Rasinski, 2004).

Some studies focusing on the relationship between reading
prosody and reading comprehension in secondary-school students
have found that even in high school these variables are related (e.g.
Paige, Rasinski, & Magpuri-Lavell,2012; Rasinski, Reutzel, Chard
& Linan-Thompson, 2011). Paige, Rasinski, Magpuri-Lavell &
Smith (2014) found that silent reading comprehension by English
ninth-graders was correlated with prosodic reading measured by
the Multidimensional Fluency Scale (Zutell & Rasinski, 1991).
Similar results were found by Breen, Kaswer, Van Dyke, Krivokapi¢
and Landi (2016) with English students aged 14 to 19 years. They
found that students with good comprehension made more pitch
variations according to the syntactic structure of the sentences.
Moreover, their results showed that good comprehenders also
signalled boundaries with longer durations, thus demonstrating
better phrasing skill along with their better ability to assign
linguistic constituent structure. In the same vein, Paige and
colleagues (2012) argued that fluent English readers from the ninth
grade could construct the meaning of a text while reading; further,
when reading inappropriate pausing, and therefore inappropriate
phrasing, they would become confused by words being grouped in
meaningless ways, thereby emphasising the relationship between
reading prosody, syntactic awareness and reading comprehension.
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Hence, pauses and pitch variations can be considered the main
prosodic features influencing reading comprehension.

With regard to pauses, some studies have argued that the
satisfactory collocation of pauses when reading (i.e. correct
phrasing) is essential for reading comprehension, since it works
as a predictor of text structure (Paige et al., 2017; Veenendaal et
al., 2014). These findings support the Implicit Prosody Hypothesis
(Fodor, 2002), according to which when readers are confronted
with ambiguous text they project different prosodic contours onto
it, using a trial and error strategy to choose the one that seems the
most natural. Evidence from a variety of studies shows that readers
are sensitive to prosodic cues in reading in ways that are similar to
listening (e.g. Hirose, 2003; Kraljic & Brennan, 2005; Snedeker &
Trueswell, 2003).

Regarding the role of pitch variations in reading comprehension,
such variations show that readers have identified the lexical and
morphosyntactic features of a text (Ravid & Mashraki, 2007),
and thus the structure of texts is more accessible to fluent readers
(Schrauben, 2010). This is also related to syntactic awareness as
it allows readers to identify the type of sentence sooner, which
is necessary for reading comprehension (Hagtvet, 2003; Leikin &
Bouskila, 2004; Mokhtari & Thompson, 2006). Koriat et al. (2002)
showed that children were more sensitive to syntactic structure than
to semantic content. It seems that prosody is applied in an online
modality during reading, before and independently of semantics.
On the other hand, readers with poor reading comprehension seem
to have a particular difficulty assigning or even recognising the
constituent linguistic structure (Breen et al., 2016).

One of the factors that can influence reading comprehension is
the type of text. Text genre has been identified as a factor that affects
text difficulty, with narrative text considered to be less difficult
than expository prose. The former draws on everyday experiences
and uses more familiar words and connectives demarcating causal
relations (Best, Floyd, & McNamara, 2008; Garcia & Cain, 2014;
McNamara, Graesser. & Louwerse, 2012). Text genre influences
reading comprehension (Cervetti, Bravo, Hiebert, Pearson, &
Jaynes, 2009; Eason, Goldberg, Young, Geist, & Cutting, 2012), in
a similar way to reading speed (Barth, Tolar, Fletcher, & Francis,
2014; Graesser, Hoffman, & Clark, 1980; Paige, Magpuri-Lavell,
Rasinski, & Rupley, 2015), as readers take longer to read an
expository text than a narrative one. As regards expressiveness,
Schwanenflugel, Brock, Tanaka, Westmoreland and Mon (2016)
found that adults used reading prosody differently for narrative and
expository texts. In the case of expository texts, they used sentence
boundaries to make stronger demarcations between sentences and
paragraphs; narrative texts, on the other hand, had a bigger final
pitch declination.

To our knowledge, most of the studies on reading fluency
and reading comprehension are focused on children, while little
is known about the development of reading fluency and reading
comprehension in secondary-school students. One might suppose
that the latter would have a higher prosodic level-with more adult-
like intonation and correct phrasing— than that of young children,
as prosody develops in parallel with other reading skills that would
allow them to better understand texts. For that reason, the aim of
our study was to investigate the way adolescents develop reading
fluency andits relationship withreading comprehension.Inaddition,
the majority of studies on prosody or reading comprehension
have used narrative texts, but expository texts are the type most
frequently used with secondary-school students (academic texts).



Reading fluency and reading comprehension in Spanish secondary students

Likewise, it has been observed that text genre also affects reading
speed, a component of reading fluency. Thus, our study included
two types of texts in order to see whether there are differences
between them when it comes to understanding or prosodic reading.
From this, we can determine the specific objectives of our study:
1) to investigate the way secondary school students develop their
reading fluency in terms of speed, accuracy, and prosody; 2) to
see how different types of sentences influence reading fluency; 3)
to determine the relationship of the three components of reading
fluency with reading comprehension; 4) to know how the type of
test influences comprehension and reading fluency. We selected
students from the first and second grades of secondary education
(between 12 and 14 years old) and asked them to read aloud two
different texts in order to assess their understanding of them. We
analysed the main prosodic features (i.e. pauses, pitch and duration)
and their comprehension of the two types of texts, expecting to find
differences between grades and texts.

Method
Participants

Forty-three students participated in this study, twenty-one (6
girls and 15 boys) from the first grade of high school (Muge=12.79,
SD=0.25) and twenty-two (12 girls and 10 boys) from the second
(Mag0=l3.73, S$SD=0.37). All were from a private school and had
Spanish as their first language. The school has one section in each
secondary education grade. None of them had developmental,
behavioural, cognitive, or reading problems and they were all
from the same geographical area to avoid geographical differences
in prosody. In addition, none of them had repeated grade, and all
participants had a similar academic level. None of the participants
was removed from the initial sample.

Instruments

We created two texts of about the same length from existing
texts in secondary schoolbooks: a narrative text entitled “El simio
cientifico” [“The scientific ape”] (457 words) and an expository text,
“La atmésfera” [“The atmosphere”] (455 words). We modified the
original texts in order to include one declarative, one adversative,
and one enumerative sentence with the same syntactic structure
being maintained in both the original and the modified sentence.
See Table 1 for the three target sentences in both texts. We also
prepared five comprehension questions (for making inference) for
each text.

Using the INFLESZ programme, we tested the readability of
the texts with various parameters in order to ensure that they were
appropriate for secondary-school students:

¢ Narrative text: Flesh-Szigriszt score (Szigriszt-Pazos,
1993)=71.99 and Flesh Ferndndez-Huerta score (Fernandez-
Huerta, 1959)=76.14, corresponding to a simple text.

¢ Expository text: Flesh-Szigriszt score=65.84 and Flesh
Fernandez-Huerta score=70.18, also corresponding to a
simple text.

Procedure

Firstly, students were asked collectively to complete some of
the subtests of the PROLEC-SE-R (Cuetos, Arribas, & Ramos,
2016) so that we would have measures of their semantic (i.e. lexical
selection and semantic categorization subtests) and syntactic levels
(i.e. grammatical structures and grammatical judgments subtest).

The task involved reading the text aloud and answering
comprehension questions. The text was presented on paper in 12-
point, Times New Roman font. Children read individually in a
quiet room in their school. Readings were recorded using an H4n
voice recorder and an Ht2-P Audix headset dynamic microphone,
and processed offline using Praat software (Boersma & Weenink,
2018). We then analysed certain prosodic parameters in the target
sentences cited above. We automated the Praat analysis process
using a combination of published scripts (Atria, 2014; Elvira
Garcia, & Roseano, 2014) and specially written scripts.

The research design was approved by the Ethics Committee
for Research of the Principality of Asturias, Spain. The study was
designed in accordance with the Declaration of Helsinki and the
Spanish Law of Personal Data Protection (15/1999 and 3/2018)
principles, and written informed parental consent was received
for all participants authorising the students to take part in the
experiment.

Data analysis

The data obtained from Praat were statistically analysed using
R (R Core Team, 2019). The parameters analysed were those
commonly used in research in this field:

¢ Errors: the number of errors in the target sentences. We
considered when reading was not exactly the same as the
written text as an error, even if there was rectification.
It allows us to measure the accuracy, a part of reading
fluency.

¢ Pauses: a measure of reading prosody; the number and mean
percentage of pauses in the target sentences. We used the
percentage of pauses because this gives more information
on how long a reader takes on pauses, and therefore, we also
see how much time these pauses take from the total reading
time.

Table 1
Target sentences

Sentence Narrative

Expository

Declarative L
apes lived in the trees”]

Adversative cradles a baby, but does not get the child to sleep”]

Enumerative

“Un clan de simios antropoides vivia en los drboles” [“A clan of anthropoid

“Un simio acuna a un bebé, pero no consigue que el nifio duerma” [“An ape

“Los simios eran altos, fuertes, dgiles” [“The apes were tall, strong, agile”]

«La masa de aire atmosférico cuida de los hombres» [«The atmospheric air
mass protects men’]

‘El traje protege al astronauta, pero no consigue que los peligros desaparezcan’
[“The spacesuit protects the astronaut, but does not eliminate the dangers’]

“El espacio es malo, hostil, daiiino” [“Space is bad, hostile, harmful”]
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— Appropriate pauses: pauses made when encountering a
grammatical mark, such as a comma.

- Inappropriate pauses: pauses made in the absence of a
grammatical mark indicating a break, which could be
between words or within words.

* Duration:

— Text (s): duration of the reading of the whole texts,
narrative and expository. It is a measure of reading speed,
a part of reading fluency.

— Sentence (s): duration of a target sentence. It is also a
measure of reading speed.

— Vowels (s): duration of the middle and last vowels in
three sentences. We selected sentences with the same
final vowel in both texts (i.e. a, e and o). This is a measure
of reading prosody.

e Pitch variables: they are measures of reading prosody.

— Initial rise (St): the difference in pitch between the first
trough and the first peak in the pitch contour of the
sentence, in declarative and adversative sentences only.

— Final rise (St): the difference in pitch between the last
peak and the end of the sentence, in declarative and
adversative sentences only.

- Range of FO (St): the difference in pitch (maximum-—
minimum) in the words of the enumeration in enumerative
sentences.

Results
Errors

We counted the number of errors made in the target sentences
and performed an ANOVA. Secondary-school students of first grade
made more errors (M=0.64, SD=1.08) than did second-graders
(M=0.45,5D=0.77). Furthermore, there were more mistakes in the
narrative text (M ,=0.66, SD=0.89; M =0.66, SD=0.99) than in the
expository text (M,=0.08, M,=0.07). See Table 2.

Pauses

We only considered those pauses longer than 100 ms. We
classified pauses in the target sentences into two categories:
appropriate pauses (determined by a punctuation mark) and
inappropriate pauses (between or within words). We obtained two

Table 2
Mean number of errors in target sentences, by grade
1% grade 2 grade
Text Sentence M(SD) M(SD)
Declarative 0.286(0.643) 0.409(0.730)
Expository Adversative 0.809(1.504) 0.409(0.666)
Enumerative 0.333(0.658) 0.318(0.568)
Declarative 1.143(1.014) 1(1.113)
Narrative Adversative 0.905(1.338) 0.273(0.703)
Enumerative 0.333(0.796) 0.273(0.456)

measures for pauses, number and percentage, and conducted an
ANOVA using number or percentage of pauses as the dependent
variable, and type of text (expository and narrative), type of sentence
(declarative, adversative and enumerative), grade (first and second
grades of secondary-school) and type of pause (appropriate and
inappropriate) as independent variables.

First, we conducted an ANOVA to analyse the number of
pauses and found a text effect (F(1,245)=7.01; p=.008; n*=.20),
with more pauses in the expository (M=1.29, SD=0.09) than in
the narrative (M=1.16, SD=0.45) text. The results also showed a
significant interaction between text and sentence (F(2,245)=8.88,
p<.001; 1*=.50): differences between the texts were apparent for
the enumerative sentences, with more pauses in the expository
(M=1.63, SD=0.48) than in the narrative (M=1.19, SD=0.39) text.

With regard to the mean percentage of pauses, we found a
significant interaction between sentence and text (F(2,227)=13.36,
p<.001; n?>=.70): in the declarative sentences the percentage of
pauses was significantly smaller in the expository text (M=6.78,
SD=2.74) than in narrative text (M=11.97, SD=5.4); the opposite
was the case for the enumerative sentences, with the percentage of
pauses being greater in the expository text (M=11.71, SD=7.99)
than in the narrative text (M=7.35, SD=54).

For the followed analysis explained, group comparisons of
other prosodic parameters were performed using a mixed-effects
modelling design. The fixed effects were prosodic parameters
(duration and pitch variables) and the random effects were the
participants (Baayen, 2008; Baayen, Davidson, & Bates, 2008).
We used the Tukey adjustment in the post hoc analyses of the main
effects and interactions.

Total duration

Analysis of text duration showed a significant main effect
of Grade (F(141)=5.33, p=.026; n*=.75) with students in the
first grade taking longer than second-graders to read the text. In
addition, a Type of text effect was also found to be significant
(F(1,41)=127.89, p<.001; n*=.90), whereby the narrative text was
read faster than the expository text was read (Tables 3 and 4).

As regards sentence duration, our analysis suggested a significant
main effect of Grade (F(141)=6.425, p=.015; n?*=.77): younger
readers took longer than students from second grade to read every
sentence. Moreover, a significant interaction between type of text
and type of sentence was found (F(2,205)=35.791,p<.001; n?>=91),
with readers taking more time over declarative sentences in the
narrative than in the expository text (Tables 3 and 4).

Table 3
Mean and SE of prosodic variables by grade
1% grade 2" grade
M(SE) M(SE)

Total duration-text (s) 191(4.63) 176(4.52)
Total duration-target sentences (s) 3.49(0.11) 3.09(0.11)
First pitch declination-adversative sentences (St) 1.771(0.387) 0.793(0.378)
Final pitch declination-declarative sentences (St) -3.06(0.324) -1.04(0.316)
Final pith declination-adversative sentences (St) -4.103(0.313) -0.807(0.305)
Pitch 4 range in words-enumerative sentences- $26(0.976) 5.47(0.974)
expository text (St)
Vowel duration (s) 0.107(0.006) 0.098(0.006)
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Table 4
Mean and SE of prosodic variables by type of text
Expository Narrative
M(SE) M(SE)

Total duration-text (s) 194(3.36) 173(3.36)
Total duration-declarative sentence (s) 2.73(0.116) 3.48(0.116)
First peak-declarative sentence (St) 3.43(0.306) 1.57(0.306)
Pitch range in words-enumerative sentences (St) 7.05(0.860) 5.87(0.866)
Pitch range in words-enumerative sentences-1 $.62(0.976) 536(0.985)
grade (s)
Difference in vowel duration (s) 0.042(0.004) 0.059(0.004)

Pitch measures

First, we analysed the initial pitch rise in declarative sentences.
We found a Type of text significant effect (F(1,42)=21.25, p<.001;
1?=.90), with pitch variation at the beginning of the declarative
sentences larger in the expository than in the narrative text
(Estimate=1.87,SE=0.41, p<.001) (Table 4).

Secondly, the pitch fall before the comma in adversative
sentences was analysed. Although the main effect of grade was
not significant, it approached significance (F(1,82)=3.27, p=.07;
1?=.62); there was a bigger pitch declination among first-graders
than among second-graders (Estimate=0.98, SE=0.54) (Table
3).

Thirdly, we analysed the final pitch declination in declarative
and adversative sentences. For the declarative sentences, we found
a significant main effect only of Grade (F(1,82)=19.86, p<.001;
n?=91), with first-graders making a larger pitch fall than that
made by second-graders (Estimate=2.02, SE=0.45). In relation
to adversative sentences, a main effect of Grade was found to be
significant (F(1,42)=56.85, p<.001; m*=.96), with high-school
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first-graders making a larger final pitch declination than second-
graders (Estimate=3.3, SE=0.44) (Table 3).

Finally, the pitch range of the words enumerated in the
enumerative sentences was analysed. We found a main effect of
Type of text (F(1,202)=4.96, p=.027; n’=.62), with the pitch range
being larger in the expository text (Estimate=1.18, SE=0.53). We
also found a significant interaction between grade and type of text
(F(1,202)=15.65, p<.001; 1*=.85), with the type of text effect only
appearing in first-graders (Estimate=3.26,SE=0.74); and we found
a grade effect with the expository text only, that being a larger pitch
range among first-graders (Estimate=3.16, SE=0.92, p= .005). See
Tables 3 and 4.

We also performed regression analysis on the semantics and
syntactic scores of the PROLEC-SE-R and the pitch measures.
We found that syntactic scores correlated negatively with the
final pitch declination of the declarative (r=-.609, p<.001) and
adversative sentences (r=-.674, p<.001). See Figure 1 and 2 for
pitch contours.

Vowel duration

Analysis of the duration of vowels showed a significant
main effect of Grade (F(141)=5.04, p=.030; n*=.37), with
first-graders taking longer than second-graders on all vowels
(Estimate=0.009, SE=0.004). A main effect of Position was also
observed (F(1,463)=4054; p<.001; 1?=.95), with the final vowel
being significantly longer than the middle vowels (Estimate=0.05,
SE=0.008). Finally, the results showed a significant interaction
between type of text and position (F(1,463)=11.06, p<.001;
1?=.38), the final vowel being longer in the narrative than in the
expository text (Estimate=0.009, SE=0.003, p=.04) (Table 3).

We also analysed the difference between the final and middle
vowels. The type of text effect was found to be significant
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Figure 1. Examples of melodic contour in declarative, adversative and enumerative sentences in narrative (A,B,C) and expository text (D,E,F) in first-

graders
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Figure 2. Examples of melodic contour in declarative, adversative and enumerative sentences in narrative (A,B,C) and expository text (D,E,F) in second-

graders

(F(1,213)=14.97, p<.001; 1>=.80), the final lengthening being
longer in the narrative than in the expository text (Estimate=0.017,
SE=0.004) (Table 4).

Reading comprehension

A T Student analyses showed significant differences between
comprehension scores for both texts in first, (#(20)=5.27, p<.001;
2=42) and second (#21)=2.48, p=.022; n’=.13) grade, with
students better able to understand the narrative than the expository
text (Table 5).

We also analysed the relationship between the reading
comprehension scores for both texts with the prosodic measures
and results of the PROLEC-SE-R, in an attempt to determine
which variables better predicted reading comprehension in the
two grades. To do this aim we performed a regression analysis and
correlation analysis.

First, with regard to the expository text, first-graders’ reading
comprehension was related to total mistakes in the target
sentences of the expository text (r=-.409, p=.033), the percentage
of appropriate pauses (commas) in enumerative sentences in
the expository text (r=.441 p=.023) and the final lengthening of
vowels in the expository text (r=.378, p=.045). In the second
grade, the best predictors of reading comprehension were the total

Table 5
Texts comprehension scores

. 1% grade 2" grade
Comprehension score M(SD) M(SD)
Narrative 5.48(2.6) 5.46(3.19)
Expository 2.57(2.29) 3.23(2.5)
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duration of expository text (r=-.389, p=.037), the final lengthening
of vowels in the expository text (r= 438, p= .021) and the syntax
scores from the PROLEC-SE-R (r=453, p=.017).

Secondly, with reference to the narrative text, first-grade reading
comprehension could be explained by the semantics score on the
PROLEC-SE-R (=451, p=.020). No significant correlations were
found for the second grade.

Discussion

The aim of our study was to investigate the development of
reading fluency in secondary-school students and its relationship
with reading comprehension. We also wanted to examine possible
differences in reading fluency and comprehension relating to the
text genre, as the latter is known to influence reading speed (Barth
et al., 2015; Graesser et al., 1980; Paige et al., 2015) and reading
comprehension (Cervetti et al.,2009; Eason et al.,2012). To achieve
this objective, we asked students in the first and second grades
of high-school to perform a reading task and then answer some
comprehension questions. We included two types of text, narrative
and expository, each including a declarative, adversative and
enumerative sentence matched in length and syntactic structure.

Our results showed that reading fluency continues to develop
during secondary school. Several studies have found that reading
prosody changes along with other reading skills during primary
school (e.g. Alvarez-Cafiizo et al., 2015; Kuhn et al., 2006;
Veenendaal et al., 2014). However, we found differences between
high-school grades in total duration of reading texts and sentences,
with first-graders taking longer to read both texts and all types
of sentences. This result tells us that reading speed continues
to develop beyond primary school, as other authors have found
(Castejon et al., 2016; Sudrez-Coalla & Cuetos, 2012), as do
prosodic measures such as final pitch declination in declarative and
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adversative sentences. It has also been observed that in primary-
school students the main differences between grades are to be
found at the end of the sentences (Alvarez-Caiiizo et al., 2018),
as with adults with dyslexia (Sudrez-Coalla, Alvarez—Caﬁizo, &
Cuetos, 2016). The main explanation for this difference is the
possible difficulty of anticipating the end of sentences making it
difficult to adapt the intonation. Regression analysis showed that
syntactic scores on the PROLEC-SE-R correlated negatively with
final pitch declination in declarative and adversative sentences.
Hence, students with higher syntactic scores (or better syntactic
awareness) made a not-so pronounced final declination in pitch,
knowing when the sentence might end and gradually lowering
their tone; students with lower syntactic ability performed a more
abrupt descent in pitch.

One of our aims in the present study was to compare two types
of texts. On a daily basis, students are exposed to a great number
of expository texts (literature studies aside). Our results showed
differences in reading fluency for the two types of texts. First, text
genre appears to affect reading speed, as the narrative text was
read faster than the expository text was independently of grade, as
has been found in previous studies (Barth et al., 2015; Graesser et
al., 1980; Paige et al., 2015). However, the narrative text elicited
more mistakes than the expository text did. This could be due
to certain words included in the narrative text (e.g. anthropoid),
which might be difficult to read because of their syllabic structure
or word frequency. We also found that students made more pauses
when reading the expository text. Moreover, this difference
between texts was found in the enumerative sentences, as readers
made more pauses between the commas of the enumeration.
Similarly, the percentage of pauses in the enumerative sentences
was higher for the expository text than for the narrative text. As
regards intonation, students made a larger initial pitch rise in the
declarative sentences and demonstrated a bigger pitch range in
the enumerated words in the enumerative sentences. Moreover,
in the case of the enumerative sentences, the differences between
the texts were only found among the first-graders. These results
indicate that the children had a more exaggerated prosody in the
case of the expository text, with more and longer pauses and larger
pitch variations. According to Benjamin and Schwanenflugel
(2010), readers need to make a more marked prosody when reading
complex texts in order to better understand them. Other authors
have found differences between text genres, with expository texts
generally found to be high in syntactic complexity, longer sentences
and complex vocabulary, and relatively low in coherence (Barth et
al., 2014; Best et al., 2008). These differences are mainly due to
the different functions of the texts. On the one hand, expository
texts seek to inform the reader of ideas or concepts that they do not
have; on the other, narrative texts try to entertain the reader based
on knowledge that they already have (Brewer & Lichtenstein,
1982).

Another of the main objectives of this research was to study the
relationship between reading fluency and reading comprehension.
This relationship exists in primary-school children (e.g. Alvarez-
Caiizo et al., 2015; Miller & Schwanenflugel, 2006; Veenendaal
et al.,2014) and also in English secondary-school children (Breen
et al., 2016; Paige et al., 2012, 2014; Rasinski et al., 2011). In
our sample of Spanish secondary-school children, we found that
readers understood the narrative text easier than they did the
expository text. This was to be expected, since previous studies
of the influence of text genre on reading comprehension have also

found that narrative texts are easier to understand (Eason et al.,
2012; Cervetti et al., 2009).

Our results also showed several relationships between reading
comprehension and reading fluency depending on the grade of
the children and the type of text. In the first place, first-graders’
comprehension of the expository text was related to the number
of errors they made; that is, comprehension was directly related to
reading accuracy. This was not the case, however, for the second-
graders, possibly also because the number of errors committed
was significantly lower than that made in the lower grade.
However, among second-graders there was a relationship between
reading comprehension and total duration of the text; that is,
comprehension depended on speed of reading. As for prosody, we
saw how first-graders comprehension was related to the percentage
of pauses between commas in the enumerative sentences, whereby
readers who made a greater number of pauses had a better
understanding of the text. In addition, with both grades we found
a relationship with the lengthening of the final vowel and reading
comprehension. On the basis of these results we might deduce that
when understanding an expository text, there are more variables
relating to reading fluency that influence comprehension in the first
grade than in the second. This happens because this type of text
is more difficult to comprehend (Barth et al., 2014; Best et al.,
2008; Garcia & Cain, 2014; McNamara et al., 2012), and because
first-graders’ reading level is lower than that of second-graders
they have to rely more on the prosody to understand what they
are reading (Benjamin & Schwanenflugel, 2010; Schwanenflugel
et al., 2016). As regards relations found in the narrative texts, our
results showed a relationship only between reading comprehension
and first-graders’ semantics scores on the PROLEC-SE-R. It seems
clear that, as observed by other authors, prosodic reading and
reading comprehension are related (Benjamin & Schwanenflugel,
2010; Lopes et al., 2015; Miller & Schwanenflugel, 2006, 2008;
Schwanenflugel et al., 2006), but our results also confirm that
reading prosody is one of the most important variables relating to
reading comprehension (Kocaarslan, 2019).

To summarize, our study confirms that reading fluency
continues to develop during secondary school. We also verified
differences in reading fluency between narrative and expository
texts: the expository text was read with a more marked prosody,
suggesting that readers rely on prosody for their understanding.
Finally, we also confirmed the relationship between reading
fluency and reading comprehension, with a greater relationship
with prosodic variables in the case of expository texts. This is also
due to the difficulty of the text and the need to observe the prosody
more when reading it in order to understand it. These findings have
significant implications for education, highlighting as they do the
importance of continuing to teach reading after primary education
is completed. Many teachers consider secondary-school students
to have reached an adult reading level; however, we have seen that
this is not the case.

Secondary school students need to continue their training in
reading to achieve competent levels of accuracy, speed, and prosody
in reading fluency. Furthermore, we highlight the importance
of prosody in reading to facilitate the comprehension of texts.
It was thought that good accuracy and adequate speed already
guaranteed the comprehension of texts; however, as researched by
O’Connor (2018), reading at a faster rate does not give a reading
comprehension advantage for students with reading disabilities. It
is also just as important to train students in reading all types of
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texts. Primary schools usually focus children on reading narrative
texts, and as observed in this research, secondary school students
have difficulties in reading and understanding expository texts. It
would be interesting to study in the future the relationship between
reading fluency and reading comprehension across different
secondary school grade levels in order to learn more about their

development in reading fluency as well as determining other
subject variables, if any, that may affect comprehension.
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