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Abstract: The purpose of this study was to investigate whether a group of sixth-grade low-achievement,
language-minority (LM) and/or low-socioeconomic-status (low-SES) students’ reading skills could be
improved by an intervention designed to train reading fluency, a critical component of reading
development that is defined as integrating speed and accuracy (reading rate) as well as prosody. The
study included 54 sixth-grade LM/low-SES students attending a low-SES school. Two groups matched
on different reading and control measures were randomly assigned to an intervention condition that
consisted of a tutored reading aloud intervention combining repeated reading, assisted wide reading,
guided comprehension and modeling prosody or a control condition where students completed their
usual classroom activities. Reading rate (number of words read correctly per minute), prosody and
comprehension were assessed. Students who received the intervention scored better on measures of
reading prosody but not on reading rate and comprehension measures than students from the control
group. The discussion questions the lack of apparent results for reading rate in relation to the progress

made in reading prosody.
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The Belgian school system includes the existence of schools, mostly urban, where students from low-
income backgrounds are concentrated. These schools often have a high proportion of language-minority
(LM) students, or “students who come from home where the primary language spoken is not the
language of schooling” (Kieffer & Lesaux, 2012). These LM students and their French-speaking peers
grow up in low-income communities and attend low-SES schools, factors that contribute to putting them
at risk of becoming struggling readers (Buckingham et al., 2013).

Even if LM students develop proficient word decoding skills in the primary elementary grades, their
reading comprehension remains less proficient than that of their native peers (L1) in the upper grades
(Farnia & Geva, 2013; Geva & Farnia, 2012; Kim et al., 2012; Perfetti, 2007; Raudszus et al., 2021;
Verhoeven & van Leeuwe, 2012). However, the gap between LM and L1 students decreases greatly
when comparing LM students with their peers from similar economic backgrounds (Kieffer, 2011;
Lesaux & Kieffer, 2010).

The successive Programs for International Student Assessment (PISAs) indicate that in the French-
speaking part of Belgium where the present study took place, students with an immigrant background
and those from low-income homes repeatedly obtained lower performance in reading comprehension
than other students (Bricteux et al., 2021; Jacobs et al., 2009). Given that a link between reading
comprehension and reading fluency has been suggested for L1 students (Fuchs et al., 2001; Jenkins et
al., 2003; Rasinski et al., 2009) and for LM students (Riedel, 2007; Wiley & Deno, 2005), it is possible
that low reading comprehension scores are related to a lack of reading fluency, which is not assessed in
PISA. One way of addressing LM/low-SES students’ reading difficulties is to attempt to improve their
reading fluency and to promote the transition from reading isolated words to reading connected texts.

With this study, we propose an attempt to improve reading fluency in LM/low-SES sixth-grade students.

A fluent reader is a reader who reads well, fast enough and with the right expression, which allows an
understanding of what is being read. In 1974, LaBerge and Samuels underlined the importance of
automaticity in reading performance. They noted that reading presents two levels of treatment: accuracy,
where attention is assumed necessary, and automaticity, where it is not. Automaticity allows attention

to be devoted to comprehension of the text. Share (1995), through the self-teaching hypothesis, made
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an interesting proposal on the process of moving from the identification of words to their rapid and
autonomous recognition: a series of successful identifications of a word, based on phonological
conversions, enables the learner to subsequently recognize it on the basis of stored orthographic
information. The combination of accuracy and speed provides the concept of reading rate, measured by
the number of words correctly read per minute (NWCR). From the theory of automaticity, we can expect
that increases in reading rate should result in increases in comprehension (Fuchs et al., 2001). However,
this relation is not always linear. O’Connor (2018) showed in second- and fourth-grade children that a
low reading rate is actually correlated with weak comprehension and that the relation between reading
rate and comprehension is linear up to a certain level of NWCR, beyond which reading faster no longer
contributes to comprehension. This means that reading at an excessively fast rate is less supportive or
even counterproductive for comprehension. Moreover, the minimum reading rate for understanding is
lower for children with reading disabilities (O’Connor, 2018) or for LM children (Dowd & Bartlett,
2019), suggesting that they read at a rate that enables their comprehension. In contrast, a significant
proportion of highly fluent readers in grades 2-10 experience difficulties with higher-order
comprehension questions at their grade level (Applegate et al., 2009). This means that the freed-up
resources that result from automaticity are not necessarily allocated to comprehension. Reading rate
(accuracy and speed) is necessary but not sufficient to develop reading comprehension. Recently,
reading prosody has been added to accuracy and speed in the conceptualization of the construct of
reading fluency (Kuhn et al., 2010; Rasinski et al., 2009; Schwanenflugel et al., 2004). Reading prosody
is the component of reading fluency that makes reading sound like speech. It is reflected by appropriate
phrasing, pauses, stress and intonation. This involves raising or lowering the tone at the end of a sentence
according to the type of sentence, putting stress on certain words or syllables, making breaks in
appropriate places, grouping words in syntactically and semantically coherent chunks and assigning the
correct expression based on the meaning of the text and the intention of the author (Dowhower, 1987).
Studies suggest that reading prosody and reading comprehension are linked, but the directionality of this
relation is debated. For some, reading prosody facilitates reading comprehension (Koriat et al., 2002;

Kuhn et al., 2010; Rasinski et al., 2009). Through phrasing and intonational units, reading prosody



provides breakpoints in continuous speech that help to ensure that the reader maintains structural units
in working memory during a semantic analysis of sentences and allows for the maintenance of meaning
(Schwanenflugel et al., 2004). Others claim that prosody is the expression of reading comprehension
(Groen et al., 2019) or that the relation is bidirectional (Klauda & Guthrie, 2008; Veenendaal et al.,
2016). Furthermore, the nature of the components involved in understanding seems to vary according
to the level of reading development. The contribution of automaticity in comprehension is prominent in
the first grades of school, while the relation between prosody and comprehension becomes stronger in
upper elementary and secondary grades (Fuchs et al., 2001; Groen et al., 2019; Kuhn & Stahl, 2003;
Rasinski et al., 2009; Schwanenflugel et al., 2004; Yildirim et al., 2019). In this paper, we refer to the
traditional conception of reading fluency measured by the NWCR as reading rate, and we use the term

reading fluency for the more current conception that incorporates prosody (see Figure 1).
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Fig. 1 Components of reading fluency used in this paper

We found few studies that investigated the development of reading fluency in upper elementary LM
students. Crosson and Lesaux (2010) showed that in fifth-grade students, rapid word reading and good
decoding skills were associated with faster text reading. Furthermore, as with L1 students, NWCR was
related to reading comprehension in third- and fifth-grade LM students (Wiley & Deno, 2005). However,
this relationship seemed to be more present in students with well-developed listening comprehension
skills (Crosson & Lesaux, 2010; Riedel, 2007). Other studies have looked for predictors of reading
comprehension in LM students. Gough & Tunmer's (1986) Simple View of Reading is relevant to LM
students’ reading comprehension: at the beginning of reading comprehension development, word

decoding has a prominent role and allows resources to be freed up for comprehension. As students



become more competent, the role of word decoding decreases, and listening comprehension plays a
greater role (Verhoeven & van Leeuwe, 2012). Although effective decoding is a necessary condition for
reading comprehension (Farnia & Geva, 2013; Verhoeven & van Leeuwe, 2012), listening skills
determine reading comprehension through the understanding of the meaning of words and sentences,
the identification of text structures and the making of inferences. Students with better knowledge of the
language of instruction develop better comprehension in upper grades due to better vocabulary
knowledge (Droop & Verhoeven, 2003; Lesaux & Kieffer, 2010) or syntactic skills (Farnia & Geva,

2013; Geva & Farnia, 2012).

Fluency intervention studies for struggling readers mainly focus on young children and L1 students.
Fluency intervention studies among struggling students in the upper grades are rare, especially for LM
or low-income background students. Wanzek & Roberts (2012) studied the effect of multicomponent
interventions, including instruction in word recognition, vocabulary and comprehension with an
emphasis on either word recognition or explicit comprehension, with struggling fourth-grade readers
from economically disadvantaged and linguistically diverse backgrounds. No significant differences
were found in word reading, word attack, vocabulary and comprehension measures between the
intervention groups or a control group receiving school-implemented interventions. However, students
with English-limited proficiency performed better on word attack and word recognition than other
students. Lovett et al. (2008) proposed intervention programs focused on teaching basic word
identification and decoding skills to struggling readers from grades 2-8. Compared to a control program,
students who received intervention showed significant gains in reading achievement. This study took
place in an urban school with English-as-a-first-language children and English-as-a-second-language
children. Students showed equivalent results at posttest regardless of language status. Denton et al.
(2008) focused on LM and/or economically disadvantaged students in grades 6-8 who had severe deficits
in reading and compared students engaged in a small-group multicomponent reading intervention to
students who received the school’s typical instruction. Neither group demonstrated significant progress

in word reading, reading rate and reading comprehension. These authors highlighted the difficulties in



finding effective programs to improve reading achievement in older LM/low-SES students. We found

no studies that investigated the effects of a reading intervention on prosody in LM/low-SES students.

The present study

Little is known about what interventions are most effective for older LM/low-SES students with reading
difficulties. Considering the knowledge on reading fluency and the gains that can be obtained with
reading interventions in L1 students (Wanzek et al., 2010), we implemented an experimental design
integrating an intervention program focused on reading fluency. We chose to address sixth-grade
LM/low-SES students because we felt it was important to look for a way to improve students’ reading
fluency when the curricula demands for processing texts are higher and a few months before they enter
high school. The purpose of this study was to investigate the effectiveness of a reading-aloud training
program (RATP) in improving reading rate and reading prosody in a group of low-achievement sixth-

grade LM/low-SES readers. In addition, we assessed the impact on reading comprehension.

The RATP is a multicomponent approach developed specifically for this research based on best practices
reported in the literature: repeated reading (RR), modeling prosody, assisted wide reading, and
guided comprehension. Literature reviews indicate that RR facilitates accuracy, reading rate and
comprehension of practiced passages for students across ages and disability status (Chard et al., 2002;
Kuhn & Stahl, 2003; Lee & Yoon, 2017; Stevens et al., 2017; Therrien, 2004; Wexler et al., 2008). In
the RATP, RR instruction requires students to read the same passage until an established reading rate
criterion is met, with explicit corrective feedback from a tutor; it is acknowledged that this type of
feedback improves reading rate (Therrien, 2004; Wexler et al., 2008). According to Kuhn (2004),
readers are able to employ prosodic elements only as they become aware of the connection between
written and oral language. Among the components of prosody, because phrasing is closely linked to the
grammatical structure of the text, is quite easy to acquire, as is intonation, which can be cued by
punctuation. Expressivity, which implies a deep understanding of the text, is most difficult to learn

(Godde et al., 2020). However, for many children, the transfer between syntactic or prosodic knowledge
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from oral language to written language is not automatic. Strategies should be specifically taught for
organizing written text into syntactic structures, intonation contours and stress, i.e., for achieving the
appropriate prosody (Kuhn et al., 2010; LeVasseur et al., 2008; Rasinski et al., 2009; Schwanenflugel
etal., 2004). In the RATP, the tutor helps the student produce appropriate prosody by modeling prosody
and by providing performance feedback on the components of prosody. Although studies have shown
that RR can lead to improvement in students’ reading prosody in addition to word-level automaticity
(Dowhower, 1987; Kuhn, 2004; Zimmerman et al., 2019), other studies suggest that prosodic skills must
be explicitly taught because training in automaticity does not necessarily improve these skills (Ardoin
et al., 2013; Calet et al., 2017). The RATP also includes assisted wide reading, another practice used
to improve reading fluency (Ardoin et al., 2016; Wexler et al., 2008). Wide reading has the advantage
of motivating students who follow a story and its protagonists, expands the breadth of vocabulary
encountered and provides the opportunity for students to read the same words in multiple contexts.
Finally, the RATP uses a procedure of guided comprehension, which provides explicit and systematic
explanation of unknown vocabulary and the inclusion of questions to engage children in deep processing
of the meaning of the text (comprehension questions). Assisted wide reading combined with
explanations of vocabulary and comprehension questions could counteract the risk of repeated reading

being associated with reading too fast for comprehension (Applegate et al., 2009).

Methods

Participants

The study was conducted in a school located in the French-speaking part of Belgium that had high
linguistic diversity as well as the lowest socioeconomic index (ISE). In this part of Belgium, each school
is assigned an ISE based on variables related to income per capita, diploma level, unemployment rate
and professional activities in the students’ household (Fédération Wallonie-Bruxelles, 2020). This
mechanism is an attempt to regulate school and social disparities by differentiating the allocation of

school funding.



Screening procedure

Two years of recruitment were needed to establish the final sample of participants. In the first year,
43 sixth-grade students from several classes from the same school were screened using a reading rate
task (see “Materials and Procedures”). We used this task because it is generally acknowledged that
reading rate is one of the fundamental criteria that distinguishes proficient readers from struggling
readers (Jenkins et al., 2003). From these 43 students, the 24 students who presented the lowest scores
were selected to complete the individual assessments. In the second year of recruitment, 42 students
followed the same procedure, and 30 students were selected. Thus, in total, 54 students formed the final
sample. The criterion that determined the number of selected students came from an organizational

constraint and corresponded to the number of tutors available for the RATP.

Participants and their parents gave their written informed consent prior to their inclusion in the study.
The study was conducted according to the ethical guidelines of the ethics committee of the Faculty of

Psychology, Speech Therapy and Education Sciences of the University of Liege.

Sociodemographic characteristics

The students were 11 years old (M = 11.11 years; SD = 7.26 months) and included 28 girls and 26 boys
from linguistically diverse backgrounds. Students reported speaking at home only French (27.8%),
French and one or several other languages (53.7%) or only a language other than French (18.5%). The
mother tongue of the students’ mothers was French for 26% of students, Arabic for 33.4% and Russian
for 13%. The remaining 27.6% of reported mother tongues were Armenian, Romanian, Bengali, Italian,

Kurdish, Dutch, Rif, Rwandan, Susu, Spanish, Chechen, and Albanian.

With regard to socioeconomic level, 35.2% of the fathers and 72.2% of the mothers were unemployed,
while 35.2% of the fathers and 18.5% of the mothers had low-paying jobs. The majority of parents had
a low level of education: 37% of the fathers and 36.2% of the mothers reported having an elementary
school level, and 24.1% of the fathers and 31.5% of the mothers reported having a lower secondary

school education (in Belgium, this is equivalent to the first three years after elementary school).

9



Materials and Procedures

The 54 students selected for the reading rate task were assessed with different tasks measuring reading
rate, reading prosody, vocabulary, and reading comprehension. An arithmetic control task was
administered to ensure that outcomes were intervention specific. Students were pretested in February
and posttested in May at the end of the RATP. Tasks were the same at pre- and posttests. Screening and
pretest outcomes were used as a baseline and enabled matching between the intervention and control
groups. Age, vocabulary, nonverbal intelligence and parents’ employment and level of education
completed the matching between the two groups of 27 students each. The conditions (intervention and

control) were randomly assigned to each group. All students completed the study.

Measures

Reading

Reading fluency measures:

a) Reading rate

Standard reading task. The Alouette test (Lefavrais, 2005) is a standard, commonly used task in which
the NWCR (number of words correctly read/reading time x 60) is calculated. We asked the students to
read aloud a 265-word text as rapidly and as accurately as possible with a 3-minute time limit. The text
is meaningless and prevents readers from using contextual information to compensate for their reading

difficulties. As a result, this test assesses pure decoding.

Reading rate task (Jacquier-Roux et al., 2010). We asked the students to read aloud a text as rapidly and
as accurately as possible. We stopped the reading after one minute. The score was the NWCR (number
of words read in one minute minus the number of errors). To avoid a training effect, we used two

different texts: “Le géant égoiste” was used for screening and as a pretest measure, and “Monsieur Petit”
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was used in the posttest. The second text was easier than the first according to established norms (“Le

géant égoiste”: M = 135, SD = 35; “Monsieur Petit”: M = 141, SD = 32).

b) Reading prosody

Induced prosody. To assess reading prosody induced by an instruction, we used the Multidimensional
Fluency Scale (MFS) (Rasinski, 2004). The MFS is divided into four subscales, Expression and Volume,
Phrasing, Smoothness, and Pace, each of which is scored between 1 (beginner) and 4 (master) to
calculate a total score (for details, see appendix 1). We asked the students to accurately read aloud a
text, paying attention to punctuation and providing an expressive reading as if they were reading to an
audience. We stopped them after 1 minute. A narrative text (“Le roi est nu”) was specifically chosen.
The text consisted of 198 words and included declarative and exclamative sentences and varied
punctuation. Individual students’ readings were recorded. Two different assessors who had previously
agreed on how to score listened to each student’s oral reading and assessed the prosodic quality of the
reading using the MFS. Given the high correlation between the results obtained by the two evaluators
at pretest (Pearson = 0.68; BF10 = 1.10e°), we could consider this prosody assessment procedure to be
valid. We performed statistical analyses on the results obtained by one of the two evaluators. In addition
to the administration of the MFS scale, we calculated the NWCR obtained in this task to observe this

variable in an ecologic task, i.e., without asking the students to read quickly.

Spontaneous prosody. We created this measure a posteriori. We used the records obtained with the
reading rate task, and we applied the MFS scale. Because students sometimes adopt an overly fast rate
in reading rate tasks, Pace was not included in the total score. In the absence of instruction on prosody
and given the instruction that encouraged speed on the reading rate task, we wanted to assess whether,

after the intervention, trained students spontaneously provided more adequate reading prosody.

Reading comprehension:
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Sentence reading comprehension. “L3” (Lobrot, 1980) is a silent reading task in which students
complete 36 unfinished written sentences by selecting one word from five written proposals, completing

as many of the sentences as possible within a 5-minute period.

Vocabulary

Receptive vocabulary. The French version of the Peabody Picture Vocabulary Test (Dunn et al., 1993)
was used. The students were asked to select the picture corresponding to a word out of 4 options. Since
the students in the study were assumed to present a low lexical level, the starting point of the task was
set one year lower than the actual age of the students. Form A was administered at pretest and form B

at posttest.

Productive vocabulary. The Expressive One-Word Picture Vocabulary Test (Martin & Brownell, 2000),
translated into French, is a picture-naming test. Item 146 (“medical prescription”) was removed from
the task because the corresponding picture is not used in Belgium. Task administration stopped after six

consecutive incorrect responses.

Intervention vocabulary. The intervention, described below, was based on reading a book. During
reading, certain words of rarer frequency were systematically explained to the students so that they could
acquire the meaning of these words. To assess the effectiveness of this procedure, we compared the
knowledge of a sample of 34 of these words (taken only from the chapters all the students read) (list A)
to the knowledge of 34 words not encountered in the book and matched on frequency and length (list
B). We asked the students to choose from four options the one corresponding to the definition read by
the experimenter. First, for the first cohort, we administered the task only to the intervention group. The
comparison between the knowledge of encountered words (list A) and nonencountered words (list B)
made it possible to evaluate the effect of the vocabulary intervention in this group. For the second cohort,
we decided to administer the task to both the control and intervention groups. We expected the
intervention group to progress on the list of encountered words, whereas the control group would not

progress on either list.
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Nonverbal intelligence

WISC-IV matrices (Wechsler, 2005). We used the standardized procedure for the administration and

score calculation.

Control task

Arithmetic. The Tempo Test Rekenen Test (De Vos, 2004) is an arithmetic fluency task that requires the
student to solve as many mathematical operations as possible in one minute by operation (addition,
subtraction, multiplication and division). The score is the number of correct responses for the four

operations.

Test administration procedures

A project coordinator administered the reading rate task. Students from the psychology or language
therapy department of the University of Liége called the tutors, administered the other tasks and
delivered the RATP. For task administration, each tutor was assigned two students, one from the
intervention group and one from the control group, who differed at pretest and posttest. The tutors did
not evaluate the student they accompanied during the intervention program, so they were blinded to the

student’s condition. Prior to assessing students, tutors were trained to test. Oral measures were recorded.

Intervention Implementation

The RATP was a one-to-one intervention implemented 3 days per week in 30- to 40-min sessions for a
period of 7 weeks between February and May. Tutors were assigned a student and followed a well-
defined intervention procedure. They provided intervention during the regular school day in a setting
outside of the classroom. The project coordinator accompanied the tutors throughout the entire

procedure.

The RATP: a multicomponent intervention
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To make the program attractive and motivating, we worked with a reading book that we felt could be
enjoyable for the students: a nice and informative story whose level of difficulty was appropriate and
illustrated with pictures. The book “Picouic et Tigrelin en Europe” (Brehon & Nemo, 2011) tells the

story of two friends, a dog and a cat, who discover Europe while traveling. It is divided into 62 chapters.

One session of the RATP is composed of two parts: “Assisted wide reading and guided comprehension”
(focused on accuracy of reading and comprehension) and “Repeated reading and modeling prosody”

(focused on reading rate and prosody).

“Assisted wide reading and guided comprehension”: This part of the RATP took 20 to 25 minutes. At
the beginning of each session, the tutor simply asked the student to read the text aloud. When there was
a decoding error, if the student did not self-correct, the tutor corrected it, and then the student had to
reread the whole sentence containing the word. Emphasis was also on comprehension; when the student
read a word written in italics (more or less 10 by chapter), the tutor defined it according to the standard
definition given at the end of the chapter. If the student seemed to not understand certain words, the
tutor explained them. When the student finished reading one chapter, the tutor asked him or her open-
ended comprehension questions and proposed cloze sentences about the text. If the student was unable
to answer, he or she could consult the text and, if necessary, the tutor told him or her in which part of
the text to find the answer. According to their reading speed, the students read one or two chapters of
the book per session, which were one or two pages long. At the next session, the student picked up where

he or she previously stopped.

“Repeated reading and modeling prosody ”: This part took 10 to 15 minutes. We used the same book as
the one previously read during the assisted wide reading. Therefore, the students already had the
opportunity to become familiar with the words and the story. We divided the chapters of the book into
passages of approximately one hundred words each. Starting with the beginning of the book, the student
read a passage and followed a sequence of procedures until established criteria were met. First, a) the
student read the passage orally for the first time while being timed by the tutor, with the following

instruction: read accurately, quickly and with respect for punctuation. Reading errors were pointed out
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by the tutor, and the student had to reread. The student constructed accurate reading practices by
rereading the passage until he or she reached a predetermined reading rate goal, which was established
at the beginning of the intervention based on the score obtained on the reading rate task and was
increased by approximately 10% for each passage read correctly. Thus, a fixed performance criterion
expressed as a rate was chosen according to the contributions of the meta-analysis of Therrien (2004)
that indicated that a fixed performance criterion produced a greater effect than a fixed number of rereads.
Then, b) the student read with the appropriate prosody. For this purpose, the tutor read aloud the
previously trained passage by modeling a quality reading of the text with exemplary phrasing,
expression and pace and told the student to read as the tutor had just read, with the same expression,
respect for punctuation and pauses. During the first sessions and as long as necessary, the tutor explicitly
explained or recalled the links between punctuation and intonation and phrasing in clause and sentence
units or emphasizing a single word to help convey meaning. To proceed to the next passage, the student
had to meet three criteria: achieve the reading goal rate, have no reading errors, and read with appropriate

prosody. At the next session, the student picked up where he or she previously stopped.

Control group

While the intervention group was provided with an intervention outside of the classroom during
instructional time, the control group received traditional reading instruction with the teacher. It was

essentially silent reading with comprehension questions.

Statistical analysis

The statistical analysis conducted in the present study adopted a Bayesian and model comparison
approach. All the analyses were conducted with version 0.9.2 of the JASP software package, using
default settings for Cauchy prior distribution. To interpret the Bayes factors, indicative guidelines
proposed by Jeffreys (1961) were used: BF <1=no evidence, 1 <BF <3 =anecdotal evidence,
3 <BF <10 =moderate evidence, 10 <BF <30 =strong evidence, 30 <BF <100 =very strong

evidence and BF > 100 = extreme/decisive evidence for the presence (or absence) of a given effect.
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When reporting BFs, BF10 indicates evidence in favor of a specific variable/model against the null

model, and BFO1 indicates the reverse evidence.

Results

Reading rate screening task

The mean score of the 54 selected participants was low (M = 95.72; SD = 18.50), corresponding to a
standard score between percentiles 10 and 15, while the maximum score (131.00) corresponded to

percentile 50 and the minimum score (55.00) was below percentile 5.

Pretest results and group matching

Pretest performance scores and sociodemographic information for the intervention and control groups
are presented in Tables 1 and 5. Bayesian independent samples t test and chi” analyses did not reveal
evidence of differences between the two groups on any measure except for fathers’ employment. This
difference was not limiting for our experimental paradigm because it was not in favor of the intervention

group and could not explain a possible performance advantage for this group.

Table 1 Parents’ level of education and parents’ employment - Descriptive statistics for intervention

and control groups and comparisons

Intervention (%) Control (%) Intervention (%) Control (%)

Level of education Mother’s Father’s'

1 25.9 44.4 40.7 333
2 40.7 222 18.5 29.6
3 14.8 18.5 11.1 14.8
4 11.1 7.4 14.8 0.0
5 7.4 3.7 11.1 14.8
Test chi? (BF o) 0.26 0.36
Employment Mother’s Father’s*

1 70.4 74.1 333 37.0
2 18.5 3.7 11.1 3.7
3 11.1 3.7 44 .4 11.1
4 0.0 7.4 0.0 7.4
5 0.0 3.7 3.7 11.1
6 0.0 3.7 0.0 11.1
7 0.0 0.0 3.7 7.4
Test chi? (BF o) 1.93 6.91
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Note: Level of education: 1: Elementary school; 2: Lower secondary school; 3: Higher secondary school;
4: High school; 5: University - Employment: 1: Unemployment; 2: Elementary occupations; 3: Craft
and related trades workers; 4: Service and sales workers; 5: Clerical support workers; 6: Technicians
and associate professionals; 7: Professionals; '3.8% (Intervention and 7.5% (Control) of missing values;

33.7% (Control) of missing values; *3.8% (Intervention) and 11.2% (Control) of missing values

Comparison of pre- and posttest scores

To examine the effect of the intervention, we conducted Bayesian repeated-measures ANOVAs on every
variable with time (pretest vs. posttest) as the within-participant factor and condition (intervention vs.
control) as the between-participant factor. Three effects were considered: the condition effect
(intervention vs. control), time effect (pre- vs. posttreatment), and condition-by-time interaction effect.
The main goal of the intervention was the improvement of reading rate and prosody skills in students
who trained with the RATP. Additionally, the impact on reading comprehension was assessed. Given
the short duration of the intervention, we did not expect improvement in vocabulary performance except
in the intervention vocabulary task. Arithmetic control task performance was not supposed to improve

further in the intervention group. The results of the posttest performance are presented in Table 5.

Reading

Reading fluency measures:

a) Reading rate

Standard reading test: Alouette (NWCR): Bayesian analysis revealed decisive evidence for an effect of
time (BF 1o = 3.76¢°; BFo; = 2.66e°; error% = 1.18) greater than the evidence for the interaction between

time and condition (BF o = 5.65¢*; BFo; = 1.77¢”; error% = 3.42) for the NWCR score.

Reading rate task (NWCR): At the pretest, the intervention and control groups presented an average
performance corresponding to a standard score between the 10th and 15th percentiles. At the posttest,

the intervention group presented an average performance in the 30th percentile, and the control group
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presented an average performance between the 20th and 25th percentiles. However, since Bayesian
analysis revealed decisive evidence for an effect of time (BF o = 1.32¢'’; BFo; = 7.59¢™'*; error% = 2.29)
greater than the evidence for the interaction between time and condition (BF o = 5.74¢'®; BFo = 2.60e”
'7: error% = 3.67) on the NWCR, we cannot conclude that the intervention group outperformed the

control group.

b) Reading prosody

Induced prosody: Bayesian analysis revealed evidence of the effects of time (BFji=1.43¢'%;
BFo; = 6.97¢""; error% = 1.17) and condition (BF o = 7.24; BF,; = 0.14; error% = 0.77) on performance
and decisive evidence of the interaction between condition and time (BFjo = 1.97¢"*; BFq = 5.07¢"4;

error% = 3.55) (Table 2). As shown in Figure 2, the intervention group outperformed the control group.

Table 2 Results of the Bayesian repeated-measures analysis of variance on the induced prosody score

Model P(M) P(M?data) BFum BFio Error %
Null model (incl. subject) 0.20 5.02¢ 201e™ 1.00
COND 0.20 3.64¢13 1.45¢12 7.24 0.77
TIME 0.20 7.20e* 0.003 1.43¢!0 1.17
TIME + COND 0.20 0.01 0.04 1.82e!! 2.42
TIME + COND + TIME * COND 0.20 0.99 402.03 1.97e!3 3.5

Note. TIME = time effect; COND = intervention condition effect; P(M) = prior probability of each
model; P(M?data) = model’s posterior probability; BF = Bayes factor; BFm = change from prior to
posterior model odds; BFiyo = Bayes factor of each model in comparison to the null model; error % =

estimate of the estimation error of the BFs

[ = T
oON B O

Multidimensional Fluency
Scale (/16)

O N b OO

Pretest Posttest

M Intervention Control
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Fig. 2 Induced total prosody scores at pretest and posttest by condition (intervention vs. control)

The four subcategories of the MFS indicate decisive evidence for the interaction between time and
condition for Expression and volume (BFio=9.45¢’; BFo =1.06.e; error% =4.56), Phrasing
(BFio=4.71e"; BFy =2.12¢"; error%=2.17), and Pace (BFi=2.64¢’; BFq =3.79%";

error% = 3.01) but not for Smoothness (BFio = 0.54; BFo = 1.84; error% = 1.98) (Table 4).

The additional scoring in this task, i.e., the NWCR, did not show different results for the two groups,
with decisive evidence of an effect of time (BFio = 2.74¢*; BFo; = 3.65¢”; error% = 1.19) greater than

evidence of the interaction between time and condition (BFo = 7.58¢*; BFq; = 1.32¢™; error% = 3.19).

Spontaneous prosody: Bayesian analysis revealed evidence of the effects of time (BFjo=2.52¢’;
BFo1 = 3.96e™; error% = 0.86) and condition (BF o = 3.94; BFo; = 0.25; error% = 1.02) on performance
and decisive evidence of the interaction between condition (BFio=1.61¢’; BFq = 6.20e";

error% = 3.05) (Table 3). As shown in Figure 3, the intervention group outperformed the control group.

Table 3 Results of the Bayesian repeated-measures analysis of variance on the spontaneous prosody

score
Model P(M) P(M?data) BFum BFio Error %
Null model (incl. subject) 0.20 5541 2.22¢” 1.00
COND 0.20 2.18¢” 8.73¢” 3.94 1.02
TIME 0.20 0.01 0.06 2.52¢7 0.86
TIME + COND 0.20 0.09 0.40 1.65¢? 2.35
TIME + COND + TIME * COND 0.20 0.89 33.90 1.61¢° 3.05

Note. See Table 2 for species code.
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Multidimensional Fluency Scale

Fig. 3 Spontaneous total prosody scores at pretest and posttest by condition (intervention vs. control)

The three subcategories of the MFS indicate decisive evidence of the interaction between time and

condition only for phrasing (BF 1o = 5.66e®; BFo; = 1.76e”; error% = 1.74) (Table 4).

Table 4 Descriptive statistics and levels of evidence for ANOVAs of the four subcategories and the

total score of the evaluation of induced prosody and spontaneous prosody

(/12)

12

10

Pretest Posttest

M Intervention Control

Induced prosody
Pretest Posttest
Intervention Control Intervention Control
Mean (SD) Mean (SD) Mean (SD) Mean (SD) LE'
min-max min-max min-max min-max
Expression and volume 1.48 (0.64) 1.44 (0.51) 2.41 (0.69) 1.81(0.83) decisive
1-3 1-2 1-4 1-4
Phrasing 1.81 (0.56) 1.59 (0.57) 2.89 (0.70) 2.15 (0.46) decisive
1-3 1-3 2-4 1-3
Smoothness 1.93 (0.55) 1.89 (0.58) 2.22 (0.64) 2.04 (0.34) no
1-3 1-3 1-4 1-3
Pace 1.67 (0.73) 1.48 (0.64) 2.66 (0.92) 1.89 (0.89) decisive
1-3 1-3 1-4 1-4
Total 6.89 (1.53) 6.41 (1.78) 10.19 (2.20) 7.89 (1.80) decisive
4-10 4-11 6-14 5-12
Spontaneous prosody
Expression and volume 1.33 (0.48) 1.49 (0.36) 1.74 (0.94) 1.44 (0.58) no
1-2 1-2 1-5 1-3
Phrasing 1.18 (0.55) 1.66 (0.55) 2.89 (0.75) 2.07 (0.67) decisive
1-3 1-3 2-5 1-3
Smoothness 1.70 (0.42) 1.78 (0.42) 2.11 (0.58) 1.93 (0.27) no
1-3 1-2 1-5 1-5
Total 4.85(1.14) 4.59 (0.89) 6.74 (1.56) 5.44 (1.09) decisive
3-7 3-6 5-12 4-7

Note. 'Level of evidence of interaction between time and condition
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Reading comprehension:

Sentence reading comprehension: Bayesian analysis indicated decisive evidence of an effect of time
(BF10 = 1.84¢% BFq = 5.43¢”; error% = 1.46) greater than the evidence of the interaction between time

and condition (BFo = 9.81¢’; BFq; = 1.02¢™®; error% = 3.63).

Vocabulary

Receptive vocabulary: Bayesian analysis did not indicate any time, condition or interaction effects

(BF10=0.08; BFo; = 12.15; error% = 1.07).

Productive vocabulary: Bayesian analysis indicated decisive evidence of an effect of time
(BF10=9.35¢%* BFq; = 0.01; error% = 1.24) greater than the evidence of the interaction between time

and condition (BFo = 6.98¢?; BFq; = 0.01; error% = 3.98).

Intervention vocabulary: We first compared the progress of the intervention group on lists A and B.
Bayesian paired sample t tests indicated decisive evidence supporting better results in the posttest for
list A (BF o = 14.28¢"; BFo; = 7.00e’®; error% = 2.18¢™) and equivalent results between the pretest and
posttest for list B (BFio = 0.70; BFo; = 1.42; error% = 2.24e”). We also compared the results of the
control and intervention groups. Concerning the control group, ANOVAs were conducted only with the
second cohort. For list A, the analysis revealed decisive evidence of the effects of time (BFo = 2.27¢*;
BFo; =4.38¢”; error% =1.06) and condition (BFio=12.36; BFp =0.08; error% =0.81) on
performance and decisive evidence of the interaction between condition and time (BFio=1.01¢’;
BFo1 = 9.95¢™; error% = 2.63). No effect of time (BFo = 0.56; BFo; = 1.79 error% = 1.50) or condition

(BF10=0.45; BFo1 = 2.22; error% = 0.81) was found for list B.

Table 5 Pre- and posttest results and sociodemographic information - Descriptive statistics, comparisons

and levels of evidence for ANOVAs

Pretest Posttest
Intervention Control BF;o* Intervention Control LE>
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
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min-max min-max min-max min-max
Reading
Reading fluency measures
Reading rate
Alouette (nwcr) 81.18 (18.78) 83.72 (21.48) 0.30 93.23 (22.06) 94.79 (23.13) no
55.33-113.70 40.33-132.81 56.60-146.34 58.00-135.70
Reading rate (nwer)! 95.41 (18.30) 96.04 (19.04) 0.28 129.33 (29.08)  123.81 (25.89) no
55-131 55-130 68-191 75-171
Reading prosody
Induced prosody 6.89 (1.52) 6.41(1.78) 0.44 10.19 (2,20) 7.89 (1.80) decisive®
(/16) 4-10 4-11 6-14 5-12
Spontaneous prosody 4.85(1.13) 4.60 (0.89) 0.39 6.74 (1.56) 5.44 (1.09) decisive®
(/12) 3-7 3-6 5-12 4-7
Reading comprehension 22.19 (4.61) 22.37 (5.26) 0.28 26.56 (6.08) 25.19 (5.86) no
(/36) 12-31 8-30 9-36 11-34
Vocabulary
Receptive vocabulary? 111.93 (20.11)  110.81(26.57) 0.28 114.04 (20.10)  107.31 (22.18) no
72-139 33-142 58-157 36-148
Productive vocabulary 77.96 (15.17) 73.78 (30.00) 0.40 85.37(17.12) 78.96 (16.46) no
46-111 30-94 59-122 37-110
Intervention vocabulary®
List A (%) 44.23 (13.46) 37.84 (11.33) 0.80 58.71 (13.01) 40.78 (13.52) decisive
17.65-79.41 23.53-58.82 2.44% 29.41-82.35 20.59-67.65 decisive®
List B (%) 48.91 (12.95) 45.49 (13.47) 0.40 45.53 (11.66) 44.90 (12.50) no
26.47-79.41 26.47-76.47 17.65-64.71 14.71-61.76 no’®
Control task
Arithmetic 81.19 (15.65) 74.26 (16.09) 0.79 83.48 (15.84) 76.78 (16.61) no
52-125 50-110 55-122 46-115
Nonverbal intelligence 8.74 (2.33) 8.00 (2.53)
4-14 2-13
Sociodemographic
information
Age in years 11.75(0.54) 12.10 (0.62) 2.07
Sex (% boys) 51.90 48.14 0.387
Mother’s mother tongue 22.20 29.60 0.447

French (%)

Note. 'Texts at pretest and posttest differ; ?EVIP form A at pretest and form B at posttest; *Results from

the 2 cohorts for intervention group and from the second cohort for control group; ‘Bayesian

independent samples t test for mean differences at pretest between intervention and control groups;

*Level of evidence of interaction between time and condition; *Bayesian paired samples t test for mean

differences at pretest between lists A and B for intervention group; 'Bayesian contingency tables tests;

$Detailed results in Tables 2 and 3; *Level of evidence of Bayesian paired samples t test

Reading and linguistic background — LM or French speakers

To determine whether the intervention benefits LM speakers as much as native French speakers, we

conducted intervention group repeated-measures ANOV As with time (pretest vs. posttest) as the within-

participant factor and linguistic background (LM vs. French speakers) as the between-participant factor

on each of the reading measures. We first conducted Bayesian independent samples t tests on the pretest
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results, and these tests did not reveal evidence of differences between the two groups. ANOVAs

indicated an effect of time but no effect of linguistic background. We applied the same procedure for

the intervention vocabulary task with the same observations (Table 6).

Table 6 Descriptive statistics, comparisons and levels of evidence for ANOVAs according to the

linguistic background

Pretest Posttest
LM (19) French-sp. (8) BF ! LM (19) French-sp. (8)  LE?
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
min-max min-max min-max min-max
Reading rate
The Alouette (nwcr) 81.94 (20.07) 79.37 (16.42) 0.40 94.02 (25.29) 91.36 (15.52) no
53.33-113.70 56.00-101.20 56.66-146.30 69.00-108.00
Reading rate (nwcr) 95.84 (21.06) 94.38 (10.10) 0.39 132.2 (33.66) 122.6 (12.36) no
55-131 79-106 68-191 103-139
Reading prosody
Induced prosody 6.89 (1.56) 6.87 (1.55) 0.38 10.11 (2.33) 10.38 (2.00) no
(/16) 4-10 5-9 6-14 8-13
Spontaneous prosody 4.79 (1.08) 5.00(1.31) 0.41 6.58 (1.64) 7.12 (1.37) no
(/12) 3-7 3-7 5-12 5-9
Reading comprehension 22.00 (5.27) 22.63 (2.67) 0.40 25.95 (6.56) 28.00 (4.84) no
(/36) 12-31 18-26 9-36 22-36
Intervention vocabulary
List A (%) 42.11 (14.74) 49.26 (8.57) 0.68 57.89 (14.04) 60.66 (10.77) no
17.65-79.41 29.41-55.88 29.41-82.35 44.12-79.41
List B (%) 48.45 (14.55) 50.00 (8.75) 0.39 44.43 (12.55) 48.16 (9.43) no
26.47-79.41 32.35-55.88 17.65-64.71 32.35-64.71

Note. 'Bayesian independent samples t test for mean differences at pretest; “Level of evidence of

interaction between time and linguistic background

Control task

Arithmetic: Bayesian analysis indicated evidence of an interaction between time and condition
(BF10=4.53; BFo;1 = 0.22; error% = 3.15) that was not high enough to surpass that of time (BF;o = 3.95;

BFo = 0.25; error% = 1.10).

Discussion

The present study was conducted to investigate whether a reading aloud training program (RATP) could
improve reading fluency skills (rate and prosody) in a group of low-achievement sixth-grade LM/low-

SES students. The RATP was a multicomponent intervention combining repeated reading, assisted wide
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reading with guided comprehension and modeling prosody. Students selected to participate in the RATP
had an average score of 95.72 NWCR on a reading rate-screening task, which corresponds to a standard
score between percentiles 10 and 15. There was large variation among them, with scores ranging from
55to 131. We compared the results from a group of students who received the intervention and a control
group matched on different reading and control measures. Specifically, we examined whether the
intervention group obtained better results in reading rate (NWCR), reading prosody and reading

comprehension.

Despite the intensive intervention program proposed to the intervention group, the intervention and
control groups progressed in the reading rate and standard reading tasks without showing a significant
difference, and the intervention group did not outperform the control group. We expected that the
specific activities implemented in the RATP would produce a better reading rate. The findings in the
literature reported that RR as applied in the study, i.e., giving performance feedback on word reading
accuracy and reading speed, improves reading speed and the accuracy of practiced and transfer passages
(Chard et al., 2002; Kuhn & Stahl, 2003; Lee & Yoon, 2017; Stevens et al., 2017; Therrien, 2004;
Wexler et al., 2008). These results might indicate that the intervention had no greater impact on the
NWCR than the usual reading activities performed in class (Kuhn & Stahl, 2003), i.e., silent reading

with comprehension questions.

Concerning reading prosody, the intervention group, which was trained in prosody with tutor modeling
and feedback, showed better results than the control group in the induced prosody task, both in the total
score and in the subscales of Expression and volume, Phrasing and Pace but not in Smoothness. This
means that LM/low-SES students were able to transfer their new prosody skills to a text they had not
previously worked on and for which they did not have a model for prosody. In the spontaneous prosody
task, the intervention group scored better on the Phrasing subscale and the total score. This indicates
that even if students were not explicitly asked to read with prosody, the intervention group, unlike the
control group, brought more appropriate phrasing to the reading, whereas usually when students read

faster, they do not plan for breathing or grammatical pauses (Godde et al., 2022). Unlike in the induced
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prosody task, they were nevertheless not better in Expression because expressivity tends to reduce
reading rate. Therefore, students may be inexpressive in an attempt to go faster. The results obtained in
the two prosody tasks show that students trained in reading prosody improve their phrasing and
expressivity. We can assume that they will do so for any text and that for them, reading prosody and,
more particularly, phrasing is automated. This is particularly interesting given the relation between
phrasing (Arcand et al., 2014; Veenendaal et al., 2014), expression (Klauda & Guthrie, 2008) and

reading comprehension.

The results obtained on the four subscales of the MFC provide another perspective to those obtained in
the reading rate task. It is possible that the intervention and control groups arrived at the same result in
terms of NWCR by using different processes. The intervention group students did not surpass the control
group students perhaps because they developed more adequate prosody. In the reading rate task, in
which we asked students to read quickly and well, the intervention group favored prosodic quality over
speed; in contrast the control group attached great importance to the criterion of speed. Ardoin et al.'s
(2013) study reported quite similar findings. To study the impact of RR on prosody and the impact of
the type of feedback given to students on the components of reading fluency, they assigned two different
conditions to students. In a prosody condition, they provided instruction and performance feedback
regarding the importance of pause lengths following commas and periods; the effect was that students
increased their pause lengths. In the other condition, they gave students feedback on their reading speed
and accuracy, and students decreased the length of their pauses at these same points. Despite the same
number of reading trials during RR and the same drill error correction procedures, the students in the
prosody condition did not increase their NWCR on a reading rate task, unlike those in the speed

condition.

Additional evidence that reading rate is processed differently in the two groups is provided by the
induced prosody task, where we asked students to read an unfamiliar text with expression and with
respect for punctuation. Students who received RATP received better scores in Phrasing, Expression

and volume, and Pace. This subscale measured the reading rate (ranging from slow and laborious to
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consistently conversational) during sections of minimal disruption (i.e., during sections with little or no
errors or hesitations in decoding). The results showed that the control group was more likely to be coded
as having slow and laborious reading or moderately slow reading, while the intervention group was
more likely to be coded as having moderately slow reading or a mixture of slow and fast reading. This
is linked to the better phrasing and better pausing placement, which makes the perceived reading rate
faster. While the perceived reading rate seems faster, the NWCR does not improve because longer

pauses due to better phrasing compensate for the faster reading rate between the pauses.

We also investigated reading comprehension because the literature converges on the assumption that
reading fluency and reading comprehension are related for LM students in higher elementary grades
(Geva & Farnia, 2012). No difference was found between the intervention and control groups. This may
be due to the comprehension task used in this study, which did not account for the complexity of
mechanisms involved in text comprehension. Instead, the reading comprehension task highlighted
decoding and semantic skills in single sentences and did not offer many possibilities to use phrasing,
intonation or expression to increase comprehension. It would have been better to assess comprehension
either on the induced prosody text (and to link comprehension and progress in prosody) or with another
text read aloud with an explicit instruction for comprehension (questions or a retelling task). This text
could have been used to measure spontaneous prosody and avoid the pitfall of the spontaneous prosody
task, which is loss of expressivity in favor of speed. Moreover, to assess the reading comprehension of
the connected text, it is important to ensure that LM students know the vocabulary and are able to decode
virtually every word. Achieving these two prerequisites is particularly challenging for LM students, who

exhibit a high degree of variability.

Finally, we did not expect that progress in vocabulary would be visible on standard vocabulary tests
given the short period of intervention. Nevertheless, the study showed that when we provided a
definition of words in context, students were able to learn this vocabulary. As expected, arithmetic task

scores did not improve differently depending on whether students participated in the RATP. We can
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argue that the better results on prosody tasks were RATP-related and were not the product of a general

improvement in intervention group skills but were specific to the prosody skills.

Finally, we did not find different results depending on whether the students were native French speakers

or from another linguistic background, which is in line with the literature (Lesaux & Kieffer, 2010).

Conclusion

All of the data converge toward the assumption that assessing reading fluency using a scale such as the
MEFS allows an analysis that better captures the complexity of reading fluency in LM/low-SES students
than the NWCR score. In line with suggestions by Kuhn et al. (2010), prosody should be measured

whenever reading fluency is measured.

The present data provided empirical support for the proposition that reading prosody is a component of
reading that can be taught effectively to struggling LM/low-SES students. These students could benefit
from a reading fluency intervention to develop important reading skills such as phrasing, expression and
pace in educational language, not only on practiced texts but also on new texts, as discussed. In future
research, it would be interesting to replicate these findings and to show whether the improvement in
reading prosody, as shown in this study, is associated with an improvement in text reading
comprehension with more appropriate tasks than the one we used. It would be necessary to investigate
how to replace external tutors to make the process ecological to the classroom, i.e., with peer tutoring.
In any case, teachers should place more emphasis on teaching phrasing and expressivity in oral reading

to all students, even those with reading difficulties.
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of phrase boundaries;

word phrases giving the

sentence pauses for

1 2 3 4

Expression Reads with little expression | Some expression. Beginsto | Sounds like natural Reads with good

and volume or enthusiasm in voice. use voice to make text language throughout the expression and enthusiasm
Reads words as if simply to sound like natural language | better part of the passage. throughout the text.
get them out. Little sense in some areas of the text Occasionally slips into Sounds like natural
of trying to make text but not others. Focus expressionless reading. language. The reader is
sound like natural remains largely on saying Voice volume is generally able to vary expression and
language. Tends to read in the words. Still reads in a appropriate throughout volume to match his or her
a quiet voice. quiet voice. the text. interpretation of the

passage.
Phrasing Monotonic with little sense | Frequent two- and three- Mixture of run-ons, mid- Generally well phrased,

mostly in clause and
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frequent word-by-word
reading.

impression of choppy
reading; improper stress
and intonation that fail to
mark ends of sentences
and clauses.

breath, and possibly some
choppiness; reasonable
stress/intonation.

sentence units, with
adequate attention to
expression.

Smoothness

Frequent extended pauses,
hesitations, false starts,
sound-outs, repetitions,
and/or multiple attempts.

Several “rough spots” in
text where extended
pauses, hesitations, etc.,
are more frequent and
disruptive.

Occasional breaks in
smoothness caused by
difficulties with specific
words and/or structures.

Generally, smooth reading
with some breaks, but
word and structure
difficulties are resolved
quickly, usually through
self-correction.

Pace (during
sections of
minimal
disruption)

Slow and laborious.

Moderately slow.

Uneven mixture of fast and
slow reading.

Consistently
conversational.

Appendix 1 Multidimensional Fluency Scale (Rasinski, 2004) — reproduced with the permission of

T. Rasinski
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