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ABSTRACT 

A sample of 1,273 4-year-old children were followed for 3 years. The children participated in 1 of 2 comprehension 

training programs, or in a phonological awareness training program. The comprehension programs explored the 

possibility of improving young children’s oral comprehension in an educational setting. The first focused on the 

component skills of comprehension; the second involved storybook reading. Phonological awareness and oral language 

comprehension skills were measured repeatedly in the course of the study. The data were analyzed using multilevel 

growth-curve models. The results showed that it is possible to improve oral comprehension if the training focuses on its 

component skills and extends over 2 semesters. When these conditions were met, training effects still existed 9 months 

after the pro- gram had ended. Finally, phonological training improved phonological awareness but not comprehension, 

and comprehension-skill training improved oral comprehension but not phonological awareness. 

INTRODUCTION 

It has long been claimed that in order to become accomplished readers, children have to rise to a double challenge: 

They must acquire both efficient word-identification skills and text-comprehension skills. A large body of evidence 

shows that by the end of elementary school, what essentially distinguishes good readers from poor readers is their 

ability to interpret texts at a deeper level. In Grades 5 and 6, it is comprehension skills—more than word-identification 

skills—that differentiate pupils on reading achievement (Oakhill, 1994; Oakhill, Cain, & Yuill, 1998). Moreover, the 

relationship between language development and reading achievement has been extensively documented (NICHD, Early 

Child Care Research Network, 2005; Storch & Whitehurst, 2002). In addition to phonological skills, which are usually 

associated with early decoding skills, research has shown that higherorder language skills such as syntax, morphology, 

and oral comprehension are closely related to both reading comprehension and decoding skills, once vocabulary and 

verbal IQ have been controlled (Cain, Oakhill, & Bryant, 2004; Casalis & Louis-Alexandre, 2000; Nagy, Berninger, & 

Abbott, 2006). 

Research on reading acquisition over the past 30 years has provided two important relatively independent bodies of 

evidence. The first deals with the word-identification component of reading and mainly explores the development of 

alphabetic skills and their relationship to phonological awareness (Bus & van Ijzendoorn, 1999; Castles & Coltheart, 

2004; Ehri, Nunes, Stahl, & Willows, 2001; Ehri, Nunes, Willows, et al., 2001). The second, often referred to as “strategy 

instruction” or “strategy training,” examines text comprehension and the way this high-level activity can be improved in 

teaching programs (for reviews, see Bianco, Lima, & Sylvestre, 2004; Trabasso & Bouchard, 2002). We briefly 

summarize the main results from these two areas of research, because they are both important for the study reported 

here. 

A very large number of studies have established that phonological awareness and the acquisition of alphabetic skills are 

closely related. Many studies have found a strong correlation between phonological awareness and ease of learning to 

read (Elbro & Scarborough, 2003; Goswami & Bryant, 1990; Wagner & Torgesen, 1987). Moreover, several longitudinal 

studies have shown that a child’s phonological skills before learning to read are important predictors of later word 

identification (for a review, see Castles & Coltheart, 2004). Finally, training studies have provided evidence that 

phonological training before learning to read helps children acquire word identification skills (Bus & van Ijzendoorn, 

1999; Ehri, Nunes, Willows, et al., 2001; Torgesen, 2002). Although neither the exact phonological unit involved in 

facilitating reading acquisition nor the causal nature of the link between phonological skills and early reading skills has 

been firmly established (Castles & Coltheart, 2004), some properties of training programs can be seen as likely to favor 

reading acquisition. As Ehri, Nunes, Willows, et al. (2001) pointed out, the effects of training programs are enhanced 

when the training duration is sufficiently long (5–18 hr) and achieved with a small group of children instead of 

individually or with a whole class. Moreover, programs including phonemic awareness and alphabetic skills are more 

likely to trigger transfers to reading acquisition (Castles & Coltheart, 2004), and this seems to be especially the case for 

young children at risk of reading delay (Hatcher et al., 2006; Hatcher, Hulme, & Snowling, 2004). Cross-linguistic studies 

have mostly confirmed the results obtained for the English language but have also shown that the strength of the rela-

tionship between phonological awareness and reading depends on the regularity of the orthographic system (Mann & 
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Wimmer, 2002; Wimmer, Landerl, Linortner, & Hummer, 1991). For the French language, several correlational and 

longitudinal studies have largely confirmed the findings for English (Sprenger-Charolles, Siegel, Bechennec, & 

Serniclaes, 2003), but training studies are very scarce. Lecocq (1992) reported a study in which a group of about 18 

French preschool children received phonological training lasting half an hour per week for 12 weeks. Phonological 

awareness scores immediately after the training as well as reading scores measured 1 year later were both higher in the 

phonologically trained group than among controls. To our knowledge, there are no other training studies involving a 

larger or more representative sample of French pupils, nor are there any studies designed to explore longer periods of 

development. The phonological training condition in our study fills this gap. Given that this condition will be compared 

to another kind of oral language training, namely, comprehension, its potential effects will be integrated into a larger 

view of language development. 

For about a decade, the phonological hypothesis has overshadowed the idea that other oral language abilities might 

play a role in reading development. As Bus and van Ijzendoorn (1999) stated, “Phonological awareness is an important 

but not a sufficient condition for early reading” (p. 413). Several recent studies have emphasized the role played by 

other language skills. Casalis and Louis-Alexandre (2000), for example, showed that morphological awareness 

accounted for unique variance in word identification among beginning French readers, and many other studies have 

stressed that vocabulary development is also an important skill for the development of visual word recognition and 

reading comprehension (Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, & Poe, 2003; Nation & Snowling, 1998). 

The NICHD Early Child Care Research Network (2005) conducted a longitudinal study with 1,137 children followed 

fromage 3 to 9. They found that better oral language skills such as syntax, semantic knowledge, and narrative ability 

each played direct and indirect roles in early word identification, apart from vocabulary. These early skills were also 

found to contribute directly to text comprehension in Grade 3. Therefore early language development as a whole 

appears crucial to reading achievement, and the various linguistic skills interact in a complex way in process of learning 

to read. 

There is less research on the development of reading comprehension (but see Gaonac’h & Fayol, 2003; Oakhill & Cain, 

2003). Text comprehension is generally regarded as a general capacity that is not specific to reading, and reading and 

listening comprehension are highly correlated, both in adults (Gernsbacher, Varner, & Faust, 1990) and in children 

(Carpenter & Just, 1986; Perfetti, 1985). There is also evidence that reading comprehension among children in the third 

to fifth grades can be improved solely by reinforcing word-identification skills (Chardon, 2000; Stanovich, West, 

Cunningham, Cipielewski, & Siddiqui, 1996). These findings have led many researchers to consider that comprehension 

during reading will follow naturally from the acquisition of good word-identification skills and extensive practice. 

However, text comprehension requires integrating information across sentences so that an overall, coherent 

representation can be built of what is going on in a passage of text, that is, a “situation model” (Van Dijk & Kintsch, 

1983). To achieve this goal, readers must often rely on high-level language skills such as inference making and 

comprehension monitoring. These mechanisms have been studied extensively within the past 25 years (e.g., Baker, 

1985; Gernsbacher, 1990; Gombert, 1990; Van den Broek, 1994; Van Dijk & Kintsch, 1983). Oakhill and her 

collaborators have demonstrated that, by the end of elementary school, the capacity to mobilize inferential and 

monitoring skills strongly differentiates skilled and less-skilled comprehenders (Cain & Oakhill, 1998). The relationship 

between comprehending and monitoring seems to develop very early during first grade, as evidenced by Kinnunen, 

Vauras, and Niemi (1998). Relying on this widely accepted conception of text comprehension, Cain et al. (2004) 

conducted a longitudinal study and showed that in children ages 8 to 11, inference-making and comprehension-

monitoring skills, along with text-structure knowledge, each explained a unique part of the variance in comprehension 

level, independently of verbal ability, code-related skills, and working-memory capacity. 

Assuming that oral and written comprehension rely on essentially the same linguistic skills, one can hypothesize that 

oral language development, both before and during reading acquisition, is a crucial factor in reading comprehension. 

However, the spontaneous development of oral language comprehension may prove insufficient for written 

comprehension, because the language used in written texts differs from everyday speech. Briefly, the written language 



generally involves more complex vocabulary and syntactic structures, in addition to providing no deictic cues to the 

comprehender. Written language also requires integrating an extended piece of discourse, which is rarely the case with 

everyday oral exchanges. So children have to learn the “language of books” and the question that arises is whether the 

complex skills involved in written comprehension—if not practiced enough in everyday oral interactions—can be 

improved by teaching. 

A long tradition of research, referred to as “comprehension monitoring” or “comprehension strategy training” 

(reviewed by Trabasso & Bouchard, 2002) has shown that this is indeed possible, at least in second grade and beyond. A 

large number of comprehension strategies have been used. They can be classified as follows: specific inference training 

(Baumann, 1986; Yuill & Oakhill, 1991); knowledge development, that is, vocabulary and use of prior knowledge 

(Baumann et al., 2002; McKeown, Beck, Omanson, & Perfetti, 1983; Spires & Donley, 1998); organization of 

information: story structure, summarizing information, and graphic organizers (Thiede & Anderson, 2003); detailed text 

analysis: asking and answering questions (Rosenshine, Meister, & Chapman, 1996); and comprehension monitoring: 

thinking aloud and inconsistency checking and resolving (Baker & Zimlin, 1989; Trabasso & Magliano, 1996). 

All of these studies concern children older than 8 years of age. So far, there are few training studies that have 

attempted to improve the oral language comprehension skills of prereaders. The existing research involving early oral 

comprehension training is mostly directed at preventing academic underachievement in at-risk children (Bowyer-Crane 

et al., 2008; Torgesen et al., 1999), and oral comprehension is often part of larger language intervention programs such 

as Head Start (Whitehurst et al., 1994; Whitehurst & Lonigan, 1998). Aside from a study by Morrow (1985), who 

showed that training kindergartners to listen to stories improved their comprehension performance, other studies 

involving young children have mostly been based on shared reading of storybooks, with oral comprehension skills 

remaining mostly an implicit focus (Crain-Thoreson & Dale, 1999) or serving to measure the improvement of other 

linguistic skills like vocabulary (Robbins & Ehri, 1994). 

At present therefore, we do not know whether the complex skills required for language comprehension can be taught 

and improved at an early age or whether an explicit component-targeted approach will prove effective with normally 

developing prereaders. In other words, will explicit “meaning-focused” activities improve preschool children’ s oral 

comprehension as it seems to do for vocabulary growth (McDonald Connor, Morrison, & Slominski, 2006; Robbins & 

Ehri, 1994). Finding an answer to this question is crucial, given the major role that high-level language skills play in 

literacy development. The comprehension-skill training described next was designed to provide an answer to this issue. 

The study presented here was conducted during the first 3 years of a 5-year longitudinal research project on children’s 

transition to elementary school. It involved 1,273 French preschool pupils. During this period, three training programs 

(a phonological training program and two comprehension training programs) were given to prekindergartners and 

kindergartners
1
 in an attempt to answer the following questions: (a) Can high-level language comprehension skills such 

as inferencemaking, syntactic analysis, situation modeling, and comprehension monitoring be improved by instruction 

at an early age (4 to 6 years)? If so, then, what didactic setting is the most effective? When should it be implemented 

and how long should it last? (b) Are language comprehension and phonological skills independent or are they 

expressions of a general verbal ability? If they are independent, then training oral comprehension should improve 

comprehension skills but not phonological skills, and conversely, training in phonological skills should improve 

phonological awareness but not comprehension. 

 

                                                             
1 In France, children enter school at age 3. According to the National Institute of Statistics (Insee, 2007), 99.7% to 100% of 3-year-
olds were attending preschool during the period 1999–2006. Preschool lasts for 3 years, with classes organized according to age. In 
our study, the children were 4 and 5 years old, so they were attending the second and third years of preschool, respectively. We 
refer to our 4-year-old pupils in their second year of preschool as “prekindergartners” and our 5-year-old pupils in their last year of 
preschool as “kindergartners.” 
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METHOD 

Three training programs were administered to independent groups of children. Two of the programs revolved around 

comprehension and were very different from today’s main teaching approaches. The first, called comprehension-skill 

training (CS), focused specifically on the components of comprehension, and each lesson targeted one of these 

components. This program was an explicit, analytic, meaning-focused program designed to promote a specific outcome 

(McDonald Connor et al., 2006). The second comprehension-skill program, called story-analysis training (SA), involved 

the repeated reading of a storybook with small groups of children. This training, although language focused, was 

implicit both in its teaching format and in the way it drew the children’ s attention to comprehension skills. The third 

program, called phonological training (PHO), was an explicitly code-focused program (again, in the terms proposed by 

McDonald Connor et al., 2006). 

PARTICIPANTS 

The study began in prekindergarten with 1,273 pupils and ended 3 years later with 857 pupils who had participated in 

each evaluation2. All of the children were born in 1997 and ranged in age from 3 years 11 months to 4 years 11 months 

at the beginning of the study (M age =4 years 5 months). Regarding socioeconomic status (SES), 30.54% of the children 

came from middle- to high-status homes, 52.46% came from low-status homes, and the remaining 17% were from very 

low-status homes. The socioeconomic backgrounds of the experimental groups were not strictly equivalent, however, 

as revealed by a chi-square test, χ2(12) = 41.05, p < .0001, which showed that group CS2, and to a lesser extent group 

PHO1 (see Table 1), were composed of slightly more socioeconomically advantaged children. Forty-four urban and 

suburban schools were enrolled in the program; half of the schools were located in areas with special educational needs. 

Each school was assigned to one training program, and a single class and its regular teacher followed this program. So, in 

all, 88 teachers were involved in the experiment over the 2 training years. Every teacher had the certification required 

for teaching in France. Out of this sample, no teacher was a beginner, 8% had less than 5 years of experience at preschool 

teaching and 92% had more than 5 years of experience. Consequently, one can argue that the participating teachers were 

overall experienced professionals. Table 1 gives the pupil and school distribution across experimental groups and the 

evolution of the sample structure over the 3-year period. 

 

 

 

 

 

 

                                                             
2 The distributions obtained for each score at the onset of the study were analyzed to look fora potential attrition effect. No 
difference was observed between the distributions of the total sample and the reduced sample, so subsequent analyses were run on 
the total sample, as it is allowed with multilevel growth curve models. In the analysis to follow, the overall attrition resulting from 
the growth curve modelling amounts to 2%. 

 



Table 1 - Experimental Protocol and Structure of the Sample 

 

Note. The cells contain the number of students in each group at each evaluation time, the number of schools and schools located in 

areas with special educational needs, and the socioeconomic status (SES) of thechildren’shomes. CS =comprehension-skill training ; 

SA = story-analysis training;PHO = phonological training. 

 

To obtain data regarding the potential effects of training duration and the school level at which training takes place, the 

children were divided into three groups. The first group (Group 1) was trained in prekindergarten and kindergarten. The 

training period lasted one semester each year. The second group (Group 2) was trained only in kindergarten. The third 

group served as the control group. Control schools were chosen from the same educational district as experimental 

schools and were comparable in terms of sociodemographic characteristics and school level achievement as evaluated 

by the French Ministry of Education. The children in the two trained groups were further divided into three groups, 

depending on their assignment to a training program: CS, SA, and PHO. As indicated in Table 1, there were seven groups 

in all, six experimental and one control. 

The design was a quasi-experimental one. We failed to obtain a strictly randomized protocol, because the participating 

schools were allowed to choose which pro- gram they would teach. At the risk of limiting the potential generalizability, 

this procedure was chosen for two main reasons: (a) The challenge was to implement the training programs in natural 

settings and consequently the regular teachers of ordinary French schools had to insert the program in their everyday 

schooling; we wanted to make sure that each teacher would really become involved in the pro- gram because they had 

to apply it and sustain their motivation throughout the training period. (b) At the onset of the study, partnership 

between university research and elementary schools was unusual in France (and still is), and this made a strict 

randomization difficult. It can be stressed, however, that with respect to the deliberate participation of teachers, the 

treatment was equivalent across each experimental group. 

ASSESSMENTS 

Pupils were assessed four times: twice in prekindergarten, once at the beginning of the school year (in November) 

before any training had begun (T1) and once at the end of the same year (in May and June) after the first three 

experimental groups had received their first training semester (T2). The third evaluation (T3) took place at the end the 

kindergarten year (in May and June). At that time all training sessions had been completed: The first three experimental 

groups had received their two training semesters and the last three had received their kindergarten training semester. 

At T1, T2, and T3, the children’s performance was evaluated for phonological awareness and oral language 

comprehension. 



7 

 

To assess potential long-term effects, the pupils were evaluated once again in the first grade (T4), 9 months after all 

training programs had ended. Among the elementary school data, only the first-grade oral-comprehension scores were 

considered here because they could be fed into the growth-curve models we used to analyze the data3. These analyses 

gave us a first estimation of any long-term training effects. In short, a 27-month interval separated assessment T 1 from 

assessment T4, T2 took place 6 months after T1, and T3 occurred 18 months after T1. 

The children were tested individually at each evaluation time. All tests were administered by the authors or by graduate 

students who were trained and periodically supervised on site. Testing took place in a quiet room in the schools and 

was completed in two sessions lasting approximately 30 min each. Parental consent was obtained prior to testing. 

PHONOLOGICAL AWARENESS 
At T1 and T2 (prekindergarten), phonological awareness was assessed with three types of items: (a) syllabic 

segmentation (segmentation of words such as pyjama [pyjamas]), (b) rhyme recognition (I say /suri/ [mouse] to you, 

and you tell me which word has the same ending, /mari/ [husband] or /mãto/ [coat]), and (c) phonological 

discrimination (vi/ki: Do they sound the same or not?). 

At T3 (kindergarten), the phonological items were as follows: syllable deletion (say /torty/ [turtle] without the /tor/→ 

/ty/), rhyme extraction (/valiz//s?riz/→ /iz/), and pick the odd initial phoneme (/tabl/, /tyb/, /va?/). 

The phonological tests had 34 to 40 items, depending on the assessment time. The internal consistency of each test 

was very satisfactory, as Cronbach’s alpha coefficients ranged between .87 and .90. 

ORAL LANGUAGE COMPREHENSION 
To evaluate the multiple high-level components of comprehension, oral language comprehension was assessed using a 

composite test that combined sentence comprehension and text comprehension. All the comprehension items 

(sentences, texts and questions about texts) were read aloud to the children who gave their answers orally. 

Sentence comprehension evaluated children’s syntactic skills. The test was composed of 20 items taken from a 

standardized French test (L’ECOSSE: Lecocq, 1996). The children were shown four pictures and had to choose the one 

that exactly depicted the situation described in a sentence read by the examiner. 

Text comprehension was evaluated by having the children answer questions about narrative and informative texts. 

Three types of items were used to measure deductive reasoning, surface understanding, and inferential understanding, 

respectively: (a) paragraphs 3 or 4 sentences long containing a short riddle were read aloud and the children had to 

solve the riddle using deductive reasoning, (b) short stories 5 to 10 sentences long were read aloud and the children 

were asked some questions about the main characters and the temporal and spatial setting and events, and (c) short 

expository texts depicting the life of an animal. As previously for the stories, the children had to answer some surface or 

inference-based questions after hearing the texts. 

For the first-grade assessment, oral language comprehension was evaluated using a similar composite test, but the 

texts were longer (approximately 30 sentences) and were taken from second-grade schoolbooks. 

The comprehension items were selected to ensure that both proximal and distal measures would be represented in 

relation to the two comprehension training programs. As the CS program was more analytic in nature, sentence 

comprehension and riddle resolution can be considered as proximal measures, whereas story comprehension items, 

involving surface and inferential questions as well as children’ s ability to deal with story structure, represent more 

                                                             
3 As formal reading instruction begins at first grade in France, the purpose of the follow-up study during first grade was to assess the 
potential effects of the training programs on reading acquisition on top of the long-term effect on oral comprehension skills. 
Consequently, evaluation at first grade concentrated on reading and writing skills besides oral and reading comprehension. Owing to 
the time needed to test each child individually, follow-up assessment of phonological skills was given up. 

 



distal measures; this is especially true for T4 text items, where questions followed listening to long complex paragraphs 

chosen to make use of integrated comprehension skills. The reverse pattern holds for the SA program. The weight of 

each item type was equivalent at assessments T 1 and T2, whereas the weight of text comprehension items increased 

at T3 and T4. Preliminary analysis using raw scores and weighted scores demonstrated an identical pattern of results. 

So the raw scores were retained for the final analysis. 

In all, there were 20 to 38 items in the language comprehension tests, depending on the time of evaluation. The 

internal consistency of each test was satisfactory, with Cronbach’s alpha coefficients ranging from .76 to .85. 

CONTROL MEASURES 
Four control measures were included in the data analyses. Vocabulary was assessed at T1 using a receptive subtest 

taken from a standardized vocabulary test (T.V.A.P., Deltour & Hupkens, 1980). Three levels for the socioeconomic 

status of the children’s homes were defined on the basis of the parents’ occupations: SES1 included children whose 

parents had middle- to high-status jobs, SES2 included children whose parents had low-status jobs, and SES3 included 

children from “at-risk” homes. The children’s sex and month of birth also served as control variables. 

TRAINING PROGRAMS  

CS 
Based on the theoretical view outlined earlier, each lesson was designed to practice a particular component of the 

comprehension process. Lessons were produced and pretested during the 2 years preceding the training experiment 

with a group of experienced prekindergarten and kindergarten teachers supervised by the first author and a 

pedagogical adviser. As far as possible, the exercises were expressly made to contain ambiguities and/or several 

plausible answers to elicit different responses that would encourage discussion among pupils. Twenty-one 

prekindergarten lessons and 19 kindergarten lessons were created (Bianco, Coda, & Gourgue, 2002,2006; Bianco, 

Pellenq, & Coda, 2004). Lessons for the CS pro- gram were extracted from these tools. Some sample exercises and the 

organization of the training sessions are given in Appendix A. Teachers were instructed to follow this organization. The 

lessons were designed to help children work on the following points. 

DETECTION OF INCONSISTENCIES. These lessons were designed to help very young children learn comprehension 

monitoring. The aim was to make children aware that comprehension difficulties do exist and that one must think 

about this problem. Activities ranged from introductory les sons designed to introduce the notion ofinconsistencies 

(e.g., pictures depicting a situation contained some oddities such as two butterflies flying in a goldfish bowl; children 

had to find them and to explain why this was a strange or inappropriate representation of the situation) to more 

complex ones in which children had to find and correct inconsistent information expressed in a text in relation to a 

situation shown on a picture. 

NECESSARY AND LOGICAL INFERENCES. Particular attention was paid to resolving references, understanding causality 

and connectives, and deductive reasoning. The first set of exercises focused on anaphora, connective processing, and 

causality. They were aimed at teaching comprehension strategies and how to reason about potential difficulties, and 

they emphasized the importance of correctly interpreting certain linguistic devices. The second set revolved around 

deductive reasoning and was used to teach children how to use logical procedures to solve problems while relying on 

linguistic data. 

SITUATION MODEL AND STORY STRUCTURE. All of the preceding skills were then put to use in building a situation 

model and understanding the structure of a story. 

SA 
SA consisted of the repeated reading and analysis of the same storybook over a relatively long period (4–8 weeks, 

depending on the story and the children’s age and comprehension level). This type of training was introduced to 

compare the CS program just described to a more conventional way of teaching language comprehension in French 
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preschool. Traditionally, the teacher reads a story to pupils and then asks them questions about what they heard. Our 

storybook training involved story analysis too, but the teachers were instructed to apply the principles of shared 

reading (Holdaway, 1979), that is, to create story-reading and listening conditions close to those observed in natural 

settings such as storytelling in the home. No instructions were given to teachers about the comprehension skills to 

consider; they were simply told to repeatedly read aloud the stories or parts of them and to encourage discussions 

about the text and the story while following up as much as possible on the pupils’ comments. However, we wanted the 

teachers to be aware of difficulties present in the texts, so the storybooks were analyzed collectively during preparation 

sessions (see next). Two storybooks were studied by prekindergartners (eight sessions for each book) and three other 

storybooks were studied by kindergartners (four sessions for the first one and six sessions for the two remaining 

storybooks). All storybooks were chosen with the agreement ofthe teachers in charge of this type of training but, of 

course, the same books were studied by everyone and during a given training period, as summarized in Appendix A. 

PHO 
This PHO program provided explicit training in phonological awareness via listening, verbal memory, and articulatory 

cues. A broad range of structured activities were used. The activities began with general listening tasks and gradually 

went on to tasks involving progressively smaller linguistic units (from syllables to rhymes to phonemes) and involved 

epilinguistic as well as metalinguistic skills according to Gombert’s (1990) characterization. A manual was written 

documenting the phonological activities and training procedures (Lambert & Doyen, 2005). There were 24 lessons (or 

sessions) for prekindergartners and 24 lessons for kindergartners; each lesson contained two different exercises. 

The prekindergarten activities focused first on epiphonological skills (pseudoword repetition, discrimination of sounds; 

8 exercises) and went on to syllable and rhyme awareness. Thirty-four exercises involved syllable awareness (segmenta-

tion oftwo- or three-syllable words, identification or matching initial and final syllables, locating a syllable in a word, 

combining syllables to form words, removing the initial or final syllable of a word), and 6 involved rhyme awareness 

(identification and matching). 

The kindergarten activities focused on phonemic awareness and letter-sound mapping. After reviewing the syllable and 

rhyme work, phonemic awareness activities were combined with letter-sound mapping activities involving matching 

graphemes and phonemes, breaking syllables down into phonemes, identifying and matching initial phonemes, and 

finally blending phonemes. Each session was made of two different exercises. In all, 1 involved epiphonology, 12 

syllable awareness, 12 rhyme awareness, and 23 phonemic awareness. The phonological curriculum is presented in 

Appendix A. 

TRAINING PROCEDURES AND IMPLEMENTATION 

The two comprehension programs (CS and SA) lasted 14 to 16 consecutive weeks per year4. During these periods, each 

pupil was trained for a 30-min session each week. For the phonological training program children were trained for 12 

consecutive weeks per year. Each group was provided with two 20-min sessions a week. Beyond this difference in 

scheduling, the total amount of training was equated across groups. Out of the total time spent at school, training 

lasted between 7 and 8 hr each year. This corresponds to the optimal duration reported in the phonological training 

literature for typically developing children (Ehri et al., 2001). 

Prior to the training period, the teachers in the experimental groups participated in a 4-hr preparatory course. They 

were first given theoretical information on phonology or comprehension depending on the training program they were 

                                                             
4 The training period for the two comprehension programs were initially set at 16 weeks. Because of absence of teachers for health 
reasons or for their involvement in national protest strikes (especially during the second year), training were reduced to 14 sessions 
in some classrooms. 

 



engaged in. They were then introduced to the didactic principles they were to follow. In preparation for the 

comprehension training programs (CS or SA), the teachers were trained to work with small groups of pupils (4–7) who 

had comparable language-comprehension skills as measured at pretest. Children who obtained low or very low scores 

were engaged in the smaller groups (4–5 pupils each), and those who obtained higher scores were allowed to 

participate in slightly larger groups (6–7 pupils). This was done to make sure that children with weaker comprehension 

skills would be given the opportunity to participate and would not be left in the shadow of their more skilled 

classmates. Teachers were also told to make sure to create a friendly classroom environment and to encourage debates 

so that all children would be able to express themselves, present and justify their own opinions, and compare them to 

the other children’s ideas. With these principles in place, we intended oral language to become an object of study and a 

focus for problem-solving activities. For the phonological training, the children were also taught in small groups of 

comparable phonological skills according to pretest results (4–7), and the teaching principles to be applied were 

essentially the same. 

The teaching materials were then presented to the teachers and they were given time to familiarize and practice the 

two first lessons (CS and PHO). Teachers in the SA group chose the first storybook, decided on the parts of the story 

that they would concentrate on during the first two sessions, and analyzed the textual difficulties (lexical, syntactic, or 

inferential) to keep in mind during the two first training sessions. 

Supervision of teachers was given in 2-hr meetings every 2 weeks during the first 6 weeks of each training year and 

then monthly until the end. The meetings were specific for each training group and involved the teachers, their 

pedagogical advisor, and one member of the research team. The meetings were used to prepare the forthcoming 

sessions and to discuss and resolve any difficulties encountered in the implementation of the previous sessions and to 

sustain the teachers’ motivation. The pedagogical advisor was available to give help in classrooms when needed, and 

the teachers’ attendance at these meetings was good. Qualitative observations from these supervision sessions 

indicate that teachers adhered closely to the intervention protocols and each week delivered the training they were 

supposed to. The teachers also ensured that each child participate in one session per week. However, no quantitative 

data regarding implementation fidelity were recorded. 

RESULTS 

SCORING 

The data were scored by members of the research team assisted by five paid graduate students. A grid for correction 

and quotation was first prepared collectively by the researchers, and each protocol was scored according to this grid. 

When scoring difficulties arose, they were resolved through a judge agreement procedure. The tests used to assess 

children’s language abilities were built up with different numbers of items, across time and across skills. The scales are 

not directly comparable, and for this reason, the oral comprehension, vocabulary, and phonological awareness scores, 

the variables of interest in this study, were calculated and normalized (M =0, SD = 1). They are presented in Table 2 and 

were used in the growth-curve models described next. 

GROUP EQUIVALENCE AT T1 

An analysis of variance across groups, on comprehension, vocabulary, and phonological scores observed at T1, revealed 

that the seven experimental groups were not exactly equivalent on all three scores, F(6, 1194) = 2.63, p = .015 for 

vocabulary; F(6, 1176) = 3.25, p = .003 for comprehension; and F(6, 1176) = 6.71, p < .000 1 for phonology. Pairwise 

comparisons using Bonferroni corrections revealed that no comparison reached statistical significance for vocabulary. 

The PHO2 group obtained significantly higher scores than PHO1 in comprehension performance at T1 (t8 = 3.736, p < 

.01) and had significantly higher T1 scores in phonology relative to five experimental groups (CS 1, SA1, SA2, PHO1, 

CONT; t8 = 4.787, 5.313, 5.286, 4.138, 3.849, respectively; p < .01). No other comparison reached significance. In sum, 

the PHO2 group differed from the other experimental groups at the beginning ofthe study, especially in phonological 
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skills. The computation of the effect size for each possible pair of T1 phonological and oral comprehension scores 

confirms this result. Comparisons excluding the PHO2 group show no major between group differences (effect sizes are 

ranging in the interval [0.0 1 – 0.3 8], with four values out of 30 above 0.25—comparison PHO 1/CS2 (.30) for oral 

comprehension, and comparison SA1/cont (.26), SA2/CS2 (.28) and SA1/CS2 (.30) for phonology). However, the effect 

sizes involving PHO2 fall in the interval [0.07 – 0.38] for the oral comprehension scores—with 3 above .25 (CS 1/PHO2 

(.30), SA1/PHO2 (.28), PHO1/PHO2 (.38)) andin the interval [0.38 –0.72] for the phonological awareness scores. This 

represents a weakness of our protocol, which is discussed in the following sections. 

Table 2 – Normalized Mean and Standard Deviation of the Main Scores 

 

Note. CS = comprehension-skill training ; SA = story-analysis training ; PHO = phonological training. 

 

BETWEEN-SCORE CORRELATIONS 

Between-score correlations were calculated for the phonological awareness, oral comprehension, and vocabulary 

scores. As shown in Table 3, all scores were significantly correlated within and across times of measurement. 

Concentrating on Time 1, the three initial measures are significantly correlated, with phonological awareness and 

vocabulary sharing an equivalent correlation with comprehension (according to Steiger’s test *1980+, t8 = 1.45, ns) but a 

relatively smaller correlation with each other (in fact, phonology is more strongly correlated with comprehension than 

vocabulary, t8 = 8.19, p < .001, and vocabulary is more strongly correlated with comprehension than phonology, t8 = 

6.64, p < .00 1). This is not surprising, however, because all three scores evaluate children’ s language skills and one can 

surmise that both vocabulary and phonology are involved to some extent in comprehension. But the analysis of initial 

correlations also indicates that the children’s language skills could already be differentiated fairly well as correlations 

are only medium-sized: Not only could phonological skills be distinguished from comprehension skills, but syntactic and 

textual skills could be differentiated from semantic knowledge. This rules out the idea that the development of 

language comprehension is solely a matter of vocabulary growth in young children and supports recent developmental 

analyses by Cain et al. (2004); the NICHD Early Child Care Research Network (2005); and Storch and Whitehurst (2002). 

This idea is further sustained by two observations: (a) Over test times, oral comprehension scores are more strongly 

correlated with each other than they are with phonology and vocabulary, respectively. The same is true when focusing 

on phonological scores. (b) Correlations between oral comprehension and phonology gradually decrease over time. 



Table 3 - Correlations (Pearson’s Coefficient) Between Comprehension, Phonology, and Vocabulary Scores on the T1 to 

T4 Points of Test. 

 

Note. Each coefficient is significant at p < .0001. 

GROWTH-CURVE MODELING 

We used growth-curve models because they are specifically designed to analyze multiple-wave data and they allow one 

to analyze not only the final achievement level but also the rate of change during the period under study. Furthermore, 

given that the sampling variance is taken into account, they can model the true rate of change and the true status at 

each point in time. Another fundamental advantage of growth-curve models is that they separate interindividual 

variance from intraindividual variance, so that each pupil has his or her own curve (Raudenbush & Bryk, 2002; Singer & 

Willett, 2003). 

Growth-curve models are generally used to assess the rate of change between measures that remain on the same scale 

over time. This permits the assessment of “absolute” rates of change. In the present study, the test items were not the 

same from one time point to the other, and hence the scores are not on the same scale. It was therefore not possible to 

assess the absolute rate of change. This is why standardized scores, with the same mean and standard deviation over 

time, were used to assess the degree of relative change between groups. Goldstein et al. (1998) employed the same 

method to assess how changes in reading attainment vary from student to student. Two growth models were fit to the 

data, one with oral comprehension as the outcome and the other with phonological awareness as the outcome. There 

were four waves of data for the oral comprehension measures, so curvilinear models could be tested, but we had only 

three waves of data for phonological awareness so the model specified was linear. 

For the two outcome measures, an empty model and an unconditional growth model were first fit to the data. Control 

variables were then entered and their interaction with time considered. Only significant interactions were retained. 

Afterward, the experimental variables (training groups) were entered and their growth curves examined. 

ORAL COMPREHENSION 

The results obtained with oral-comprehension scores as the outcome are summarized in Appendix B, Table B1. The 

empty model allowed us to address the nested structure of the data. It showed that the intraindividual variance repre-

sented 31.7% ofthe total variance. The interindividual variance represented 61% of the variance and the interschool 

variance amounted to 7.6% of the total variance. So there was more interindividual variability than interschool or intra-

individual variability in the oral comprehension data. The unconditional growthcurve model allowed us to examine 

random effects of time (not surprisingly, the fixed effect of the time variable was not significant as the oral-

comprehension scores were standardized for each evaluation time). More interesting, the random effects showed that 

both the initial statu s of schools differed and the rate of change differed significantly across schools. There was also 

negative covariance between the school’s initial status and the rate of change indicating that the relative rate of change 

tended to be weaker for schools having children with higher oral comprehension at the onset of the study. Random 
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effects also showed that the initial status of the participants differed as well as the rate of change across individuals. 

However, once the covariance between the initial status of schools and their rate of change is taken into account, the 

initial status of the participant did not interact with the rate of change. 

The last model we considered was a conditional growth-curve model. As Table B1 shows, the –2logL statistic decreased 

significantly between the unconditional growth model and the conditional one, χ2(32) = 2108.9, p < .001, indicating that 

the latter represents a better fit to our data. The interindividual variance was strongly reduced (from 61.6% to 22.3%) 

as well as the interschool variance (from 9.8% to 1.3%). Moreover, the covariance between the initial status of schools 

and the rate of change was no longer significant. But, as the other coefficients (interindividual, interschools, and 

intraindividual) were still significant, a significant part of the variance remained unexplained once the variables were 

included in the model. Intraindividual variability remained virtually unchanged from the empty to the conditional 

growth curve model. This was, however, an expected result, as the conditional growth curve model presented here was 

mainly designed to explain interindividual variability and contained no regressors intended to assess intraindividual 

variability. 

An analysis of the fixed effects of the conditional growth model we retained showed that a number of parameters were 

significant contributors to the oral-comprehension scores, and that the contribution of some of them changed over 

time. Let us first examine the children’s characteristics: (a) Children from low-status or very low-status homes got 

significantly lower comprehension scores than their counterparts from higher socioeconomic classes. (b) A child’ s 

month of birth had a negative impact on oral comprehension performance; children born later in the calendar year had 

poorer oral comprehension than children born earlier in the year. Of interest, however, the month of birth interacted 

with time. This interaction was positively related to the oral-comprehension score: Whereas younger children were at a 

disadvantage at the beginning of the study, they reduced the gap with time. (c) Initial phonological skills and vocabulary 

also contributed positively to oral comprehension. This confirms the previous correlational analysis as well as earlier 

studies showing that language abilities are highly intertwined in young children. Moreover, initial phonological status 

also interacted with time according to a quadratic function; phonological skills contributed less to oral comprehension 

at later time points. 

Let us turn now to the effects of our treatment groups. First, the experimental groups did not differ on oral 

comprehension performance from the control group at the onset of the study. However, significant interactions 

showed up between time and group. As shown in Figure 1, the rates of change obtained for our experimental groups 

followed very different patterns. 



 

Figure 1. Relative rate of change for oral comprehension performance as a function of experimental group. Curves 
represent the relative rate of change for boys born in June, from a middle- to high-status home. CS = comprehension-
skill training; SA = story-analysis training; PHO = phonological training. 
 
 

First, the two groups trained in comprehension by means of story analysis (SA1, SA2) did not differ from the control 

group. So the first conclusion that can be drawn is that a general, implicit, meaning-focused activity is not sufficient to 

promote the development of oral language comprehension skills among preschool children
5
. 

Second, the learning curves of three groups—PHO1, PHO2, and CS2—had comparable shapes: Their comprehension 

scores followed an inverted U-shaped curve. But it is important to notice that the U-shape was much more pronounced 

for the two phonologically trained groups. Group CS2, which was trained using the comprehension-skills program 

during kindergarten, did improve its comprehension score at the end of training and maintained that level at T4 (month 

27), that is, 9 months later (the quadratic term was not significant). Thus, phonological training did not help children 

improve their comprehension skills on a long-term basis but explicit training in comprehension did so to some extent 

for the CS2 children. 

Third, the children in the last experimental group (CS1), who were trained using the explicit comprehension-skill 

program in prekindergarten and kindergarten, exhibited a very distinct learning curve: Their oral comprehension 

improved regularly and linearly over time. More important, their performance continued to improve during first grade. 

Nine months after the training program had ended, CS 1 children clearly outperformed their counterparts in oral 

comprehension skills, and the training effect remained effective in the middle term. Effects size showed that the SC1 

group gained 0.4 standard deviations on comprehension score at T4 (βcs1 = 0.398), whereas SC2 group improved their 

comprehension score to a lesser ex- tend (βcs2 = 0.135). 

 
                                                             
5 It is worth noticing here that the observed decreasing slopes do not indicate that the absolute performance is decreasing with time. 
As outlined earlier, what is modeled here is the relative change between groups. The decreasing slopes indicate that children 
involved in those groups improved their oral comprehension performance to a lesser extend than children belonging to the other 
experimental groups. The same argument will hold in interpreting the phonological growth curves. 
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PHONOLOGICAL AWARENESS 

The results obtained for the phonological awareness outcome measure are summarized in Appendix B, Table B2. The 

empty model showed that the intraindividual variance represented 33% of the total variance; interindividual variance 

represented 57% of the total variance, and interschool variance amounted to 8 % of the variance. These proportions 

are comparable to what was observed for the oral comprehension scores. So there was more interindividual variability 

than interschool or intraindividual variability in the phonological awareness data. 

The unconditional growth-curve model allowed us to examine the random effects of time (again, the fixed effect of the 

time variable was not significant, as phonological awareness scores were standardized for each evaluation time). The 

random effects showed that the initial status and the rate of change both differed significantly across schools. 

Moreover, the negative covariance between the initial status and rate of change indicated that the relative rate of 

change tended to be weaker for schools whose children had higher phonological awareness scores at the onset of the 

study. Random effects also showed that the initial status of the participants differed as well as rate of change across 

individuals. There was also a negative covariance between the initial status of the participants and the rate of change 

indicating that the rate of change tended to be weaker when the children’ s phonological scores were higher at the 

onset of the study. 

The last model we considered was a conditional growth-curve model. As seen in Appendix B2, the –2logL statistic 

decreased significantly, χ2(26) = 665.4, p < .001, between the unconditional growth model and the conditional one, indi-

cating that the latter fits our data better. The interindividual variance was strongly reduced (from 57% to 33%) as well 

as the interschool variance (from 8% to 3%) but each component remained significant. Obviously, once the variables 

were included in the model, a significant part of the variance remained unexplained. However and as already noticed 

for oral comprehension, the intraindividual variability remained virtually unchanged from the empty to the conditional 

growth curve model. Once again, this was an expected result as the conditional growth curve model presented here 

was mainly designed to explain interindividual variability and contained no regressors intended to assess intraindividual 

variability. 

An analysis of the fixed effects of the conditional growth-curve model showed, as earlier for oral comprehension, that 

children from low-status or very low-status homes had significantly lower phonological awareness scores than children 

from higher socioeconomic classes. The month of birth also had a negative impact on phonological awareness. Children 

born later in the calendar year got lower phonological awareness scores than children born earlier in the year. 

However, and again as for oral comprehension, month of birth interacted with time; although younger children were at 

a disadvantage at the beginning of the study, they reduced the gap with time. The two last individual characteristics 

that contributed significantly and positively to phonological awareness were the children’s initial oral-comprehension 

and vocabulary scores. Moreover, the initial comprehension status interacted negatively with time showing that the 

comprehension skills contribute to a lesser extent to phonological awareness as time passed. 

Looking now at our treatment groups, we can see that the results are not as clear-cut as for the comprehension training 

effects. Learning curves for the seven experimental groups are shown in Figure 2. Three points can be made. First, the 

two comprehension-skill training groups (CS1 and CS2) did not differ from the control group. So this kind of 

comprehension training did not have an effect on phonological development. Second, of the two story-analysis groups 

(SA1 and SA2), trained by shared reading and story analysis, the SA2 group improved its rate of change on phonological 

skills (the effect size is rather small, βsa2 = 0.167 and only marginally significant). Third, of the two groups trained in 

phonological awareness, only the PHO1 group, trained during two years, significantly improved the children’ s 

phonological skills (βpho1 = 0.75) and displayed a positive true rate of change. The participants in the PHO2 group, 

trained during the second year only, did not improve their phonological skills significantly. 



 

Figure 2. Relative rate of change for phonological awareness performance as a function of experimental group. Curves 
represent the relative rate of change for boys born in June, from a middle- to high-status home. CS = comprehension-
skill training; SA = story-analysis training; PHO = phonological training. 
 

DISCUSSION 

The use of multilevel growth curve models here allowed us to model the shape of relative change over groups during 
and after the training period. The relative decline of the PHO1, PHO2, and CS2 groups in oral comprehension is of clear 
inter- est as it shows that in the long run the benefits of the intervention fade away. The only group that shows long-
term positive training effects is CS1. Second, multilevel growth curve modeling has allowed us to separate 
interindividual variance from interschool variance as well as from intraindividual variance. This showed that (a) 
interindividual variance is twice as high as the intraindividual variance (empty models reveal that interindividual 
variance amounts to 0.57 for phonological awareness and to 0.61 for oral comprehension, whereas intraindividual vari-
ance is 0.32 for oral comprehension and 0.33 for phonological awareness), (b) interschool variance represents about 8% 
of the total variance for oral comprehension as well as for phonological awareness. Variance in slopes could also be 
estimated and this showed that initial status, at individual and school level, as well as the rate of change differed across 
both schools and children during the period of the study. Third, it showed that the effect of some student 
characteristics varies over time. This was the case with month of birth showing that although younger children were at 
a disadvantage in phonological awareness and oral comprehension at the beginning ofthe study, this gap reduced with 
time. The oral comprehension skills were also found to interact with time in explaining phonological awareness 
performance and the phonological skills were found to interact with time in explaining oral comprehension 
performance. Moreover and in accordance with earlier results (de Jong & van der Leij, 2002; Muter, Hulme, Snowling, & 
Stevenson, 2004), the influence of the initial phonological level decreased with time. 
 
Our results provide clear answers to the main research questions raised here about early language training and 

development. First, they show that early training in the high-level components of language comprehension is possible 

and helps young children improve their ability to parse syntactically complex sentences and texts. Our comparison of 

two comprehension training programs showed that activities aimed at enhancing the component skills of text 

comprehension is effective. Improvement in oral comprehension seems to occur under two main conditions: the 

training must include explicit, well-defined comprehension-focused activities, and it must be a regular classroom 

activity that spans a relatively long period, as shown here for the children trained for two semesters, who improved 

much more than children trained for one semester only. This result is consistent with McDonald Connor et al. (2006) 

recent claim. It is also worth noting that when these conditions are met, the improvement in comprehension 
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performance seems to be relatively durable, because the training effects obtained here were still in effect 9 months 

after the last training session. 

Second, the results of our phonological awareness training support a vast body of literature on this topic and extend 

the findings by providing data for the French language. They confirm that phonological awareness can be enhanced by 

training and can easily be taught via specific activities. They also show that two semesters of training triggers greater 

improvement than training lasting only one semester. 

Third, our results clearly show that code-related skills and oral language comprehension skills evolve somewhat 

independently but simultaneously during the preschool years. We were able to show that phonological training 

improved code-related skills (phonological awareness in this study) but not comprehension skills, and conversely that 

comprehension training benefited oral language skills but not code-related ones. These findings corroborate the T2 test 

results obtained at the end of the 1st year of study: Group CS1 got a higher comprehension score but not a higher 

phonological awareness score, and conversely group PHO1 improved in phonological awareness but not in oral 

comprehension (Bianco, Pellenq, & Coda, 2004). This finding extends and reinforces the results of longitudinal studies, 

which have pointed out the utility of this distinction in describing language development and its relationship to literacy 

acquisition (Gough & Tunmer, 1986; NICHD, Early Child Care Research Network, 2005; Savage, 2006; Sénéchal & 

Lefèvre, 2002; Storch & Whitehurst, 2002). 

There were some unexpected results and limitations to the study. The first point refers to the effects observed for the 

groups trained via storybook reading and analysis, that is, a significant positive rate of change on phonological 

awareness for the SA2 group and a null effect on oral comprehension for both groups. Regarding phonological 

awareness, one could contend that exposure to the oral language by means of implicit, meaning-focused activities has 

an impact on the formal analysis of the “sounds” of the language by directing children’ s attention to the language. This 

conclusion is tentative and would be more convincingly supported if the same effect was also observed for the SA1 

group. This result reveals more probably that the normally developing children in the SA2 group were simply catching 

up with others on phonological awareness. Indeed, the mean phonological scores of the SA2 group was the lowest one 

at the beginning of the study, and the final mean scores were comparable to those of the CS and control groups. 

However, the data just presented do not allow us to choose between these two interpretations. 

Concerning the null effect on oral comprehension from the SA program, this is a surprising result, given the large 

number of studies indicating the benefits of shared storybook reading on oral language development (e.g., Garton & 

Pratt, 2004; Robbins & Ehri, 1994; Sénéchal & Lefèvre, 2002; Whitehurst & Lonigan, 1998). However, the situations 

studied in the shared-reading literature differ in several respects from our story-analysis training program. First, most 

shared reading settings are home-literacy environments (Sénéchal & Lefèvre, 2002) and when, if ever, they take place 

in preschool, the activities are usually aimed at preventing language difficulties among at-risk children in programs like 

Head Start (Storch & Whitehurst, 2002). This, we believe, is the first major difference that might explain our results. It 

may also have to do with the organization of the French educational system. French children begin school at the age of 

3 years (Insee, 2007), and as a result, all of our pupils were beginning their second year of preschool at the onset of the 

study. Furthermore, storybook reading represents a daily activity in French preschools, and teachers are very sensitive 

to this aspect of the language curriculum. The main difference between the traditional French preschool activity and 

our training program is that teachers usually read stories to the whole class, whereas our story-analysis training 

program was performed in small groups. Considering this property of the French preschool system, one can argue that 

every child attending preschool is already familiar with storybook reading, regardless of his or her home-literacy 

environment. This being the case, our results lead to the conclusion that doing more of the same thing is not the best 

way to help children develop their oral comprehension skills. This does not mean that storybook reading is not a useful 

activity on the road to literacy development; it simply means that for normally developing children who are highly 

familiar with this activity at school, improvement will be promoted to a greater extent by more varied and more explicit 

analytic activities. The second point with regard to shared reading concerns the assessment of oral language 

improvement. The effects reported in the literature have mostly been observed for vocabulary growth, especially for 



children who already have a large vocabulary before training (Robbins & Ehri, 1994). However, during the exploratory 

phase of our data analysis, we failed to find an effect of the story-analysis training program on vocabulary growth. 

Recall that our sample was made up of a large majority of children from low SES homes. Knowing that vocabulary 

improvement in young children is highly correlated with SES, one can suggest that the null effect obtained with 

storybook reading is partly due to our sample composition. 

The second unexpected result is the null effect of phonological training observed for the PHO2 group that contrasts 

with the large positive effect found for the PHO1 group and with what is usually found in phonological training studies. 

This result is the most probably due to the main limitation of this study. As stated earlier, it was not possible to design a 

strictly randomized protocol. As a consequence, and despite the care taken to involve schools sharing similar socio-

economical characteristics, the experimental groups were not strictly equivalent at the onset of the study. 

The first and most important limitation of the study is the fact that the assignment of teachers and children to the 

experimental groups was not randomized. This undoubtedly questions the generalization power of our results. We 

claim however that the positive and selective effects of comprehension and phonological training obtained here cannot 

be dismissed by appealing to biases caused by nonrandom assignment. 

A second limitation of the study is that no measures of the fidelity of program implementation were obtained. 

CONCLUSIONS 

This study shows that comprehension skills can be taught at an early age to normally developing children. Our results 

are consistent with those reported by Bowyer-Crane et al. (2008) for children with poor oral language at school entry. 

We also were able to show that comprehension skills develop relatively independently of phonological skills. These 

results have both theoretical and practical implications. 

From a practical point of view, our data are in line with a recent claim made by McDonald Connor et al. (2006) in an 

observational study. These authors noted that the best way to promote language abilities in 3- to 5-year-old children is 

to regularly engage them in focused activities, be they code- or meaning-focused. Furthermore, our training programs 

were run in natural settings and carried out by regular classroom teachers. Such programs could therefore be 

integrated into the regular classroom settings and be useful for preventing language comprehension difficulties in 

typically developing children whatever their socioeconomic background. 

From a theoretical point of view, our results clearly show that the various components of oral language develop 

simultaneously but to some degree independently. This leads us to suggest that although different component 

language skills can be trained and promoted more or less independently, they all contribute to oral language 

development and are all crucial to literacy development. This idea was put forward by the NICHD Early Child Care 

Research Network (2005) team in their statement that “interventions and assessments that focus only on phonemic 

awareness and vocabulary development will be too narrow to support later academic achievement” (p. 440). Finally, 

more data are needed to determine exactly how oral language comprehension and reading skills are related and the 

extent to which early interventions to promote oral language skills will be effective in promoting the development of 

later reading (both decoding and comprehension) skills. 
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APPENDIX A 

EXAMPLES OF ACTIVITIES PROPOSED IN THE COMPREHENSION TRAINING PROGRAM 

Example 1: Finding the Appropriate Situation Model 

Each child is given two pictures and has to choose the one that corresponds to the situation described in the sentence 

(or story) read by the teacher: “Well,” Father says to Lucy and Tony, “Sit down on this bench. I’m going to take a picture”. 

After every child has chosen a picture, the teacher starts a discussion in order to lead the children to explain the reasons 

for their individual choices and to arrive at a shared interpretation that points to which picture best represent 

situation. 

 

Example 2: Interpreting Connectives 

Each child is given three pictures and has to put them in the order described in the sentence read by the teacher, for 

example, “Guillaume is very thirsty. He opens a bottle of fruit juice and he drinks after filling up his glass.” 

After every child has put the pictures in order, the teacher starts a discussion in order to lead the children to explain 

the reasons for the order they chose, and to arrive at a shared interpretation that points to the right order depicted in 

the sentences heard. 

 
Note: Illustrations are reproduced with permission from Les éditions de la Cigale, avenue de Chamrousse, Grenoble, 
France 
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Table A1 - Organization and Content of the Training Sessions for the Three Programs 
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APPENDIX B 

Table B1 - Oral Comprehension Growth Model From Prekindergarten to First Grade. 

 

Note. This covered a period of 27 months. SES = socioeconomic status; CS = comprehension-skill training; SA = story-
analysis training; P11O = phonological training.  
*p < .05. **p < .001. ***p < .0001. 
 

 

 

 

 



Table B2 - Phonological Growth Model from Prekindergarten to End of Kindergarten. 

 

 
Note. This covered a period of 18 months. SES = socioeconomic status; CS = comprehension-skill training; SA = story-
analysis training; P11O = phonological training.  
*p < .05. **p < .001. ***p < .0001. 
 


