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Abstract

This article examines the impact of class size on literacy skills and on literacy interest in

beginning readers from zones with specific educational needs in France. The data came from an

experiment involving first graders in which teachers and pupils were randomly assigned to the

different class types (small classes of 10–12 pupils vs. regular classes of 20–25 pupils).

Globally, the findings reveal that class size has a (small) impact on the two basic literacy skills,

reading (word recognition task) and spelling (word production task). Children with high literacy

interest made more progress than children with low literacy interest. The analysis also explores the

effect of four factors – early schooling, age, first language and socio-economic status – on the same

type of literacy skills as above. Smaller classes most specifically improved performances in two types

of population: children whose first language is French and children from intermediate and average

socio-economic brackets. This means, in contrast, that neither the children from the most

disadvantaged backgrounds nor the children whose first language was not French benefited from

the use of smaller first grade classes. Data in this experiment are examined in the light of studies on the

connections between class size, classroom procedures and pupils’ engagement.
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Introduction

In France, as in many others countries, the causal effect of class size on pupils’ school

performance is an important issue in the ongoing educational debate. In 2002, the French

government pledged to invest heavily in reducing the average class size in first grade in

schools with a prevalently low socio-economic status intake. This educational policy was

undertaken to prevent failure in reading and, consequently, to prevent illiteracy. The study

presented here was conducted by French Ministry of Education and more precisely by the

bDepartment for Evaluation and ForecastingQ (DEP) with the collaboration of research

centres from various French universities. Thus, 100 experimental classes were chosen

from schools achieving very poor results in national third grade testing. First grade pupils

were randomly selected from within these schools. The class size was reduced to children

throughout the entire school year. 100 control classes (of normal size, i.e., about 20–

25 pupils) were chosen on the same basis as the experimental classes.

Traditionally, the study of the effect of class size on school performance has been

dominated by educational researchers and economists. Only recently have psychologists

entered this field (Blatchford, Goldstein, & Mortimore, 1998; Rutter & Maugham, 2002).

In the present study, we aim to examine the possible effects of class size on literacy interest

and on two literacy skills, namely word reading and word spelling.
What impact does class size has on academic achievement?

Research into the effects of class size has been one of the most investigated areas in the

educational field. However, meta-analyses have led researchers to different conclusions.

One important negative finding has been that a variation in average class size is not

associated with differences in pupils’ progress. Thus, after reviewing a large number of

studies, Hanushek (1986) concluded that there was no positive effect on pupils’ school

performance. On the contrary, Krueger (1999, 2003) argued that reducing class size brings

significant and substantial returns in early grades and that resources should be targeted.

Moreover, learning gains in literacy and mathematics are significant and lasting (Folger,

1989).

The research conducted during the 1980s investigated class size and students’

achievement and/or classroom behaviour, teachers’ satisfaction and/or stress, classroom

organisation, cost effectiveness, and the unique features of small classes. During the

1990s, the research methods used to investigate class size became increasingly complex.

Many recent studies on the impact of class size and of teacher–student ratios have

concentrated on children’s early years at school. The topic has been the subject of

systematic examination in several large-scale studies using appropriate methodologies

(Bennett, 1998; Ehrenberg, Brewer, Gamoran, & Willms, 2001; Goldstein, Yang, Omar,

Turner, & Thompson, 2000; Podmore, 1998).

The major experimental studies in this field have been the Tennessee Student Teacher

Achievement Ratio (STAR) experiment and the UK class size study at the Institute of

Education, University of London. In the STAR project, 7000 pupils were randomly

assigned to small (13–17 students), regular (22–25) and regular with teaching assistance
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classes. Most of the results have shown that small classes did better from kindergarten to

grade 3, that ethnic minority children did particularly well and had the highest self-concept

scores, and that the effects were still present when the pupils moved to regular classes from

grades 4 to 6 (Nye, Hedges, & Kostantopoulos, 2000). However, a reanalysis of the data

using multi-level modelling reduces the sizes of the effects (Goldstein & Blatchford,

1998). Blatchford, Goldstein, Martin, and Browne (2002) report on the first year UK

longitudinal study of 9330 reception year pupils from a group of randomly selected

schools in England. They show a clear effect of class size differences on academic

attainment in literacy and mathematics, and an effect for low baseline achievers and the

socio-economically disadvantaged. Finally, in a recent study first graders in smaller classes

performed better on literacy skills (NICHD, 2004).

The benefits seem to be greatest for children in the early grades, for children from lower

socio-economic backgrounds, and for disadvantaged children (Finn & Achilles, 1999;

Krueger & Whitmore, 2001; Molnar et al., 1999; Mosteller, 1995). However, the results of

the studies are mixed. Thus, Rees and Johnson (2000) found no evidence that smaller

classes alone led to greater student achievement; and Mishel and Rothstein (2002) found

that, even using Krueger’s methods, only 25.5% to 33.5% of studies revealed positive and

significant impacts on student achievement.

It is clear that variations within the 25 to 35 pupil range are of little consequence,

probably because they do not afford much opportunity for differences in either pedagogic

style or classroom management techniques. However, very small classes (8 to 15 pupils)

may be beneficial, especially for younger children and children with special needs (Nye et

al., 2000).

Research and debate on class size differences have focused on their relation with

academic achievement (Nye, Hedges, & Konstantopoulos, 1999; Nye, Hedges, &

Konstantopoulos, 2002) and with teacher–pupil interactions (Blatchford, Bassett, Golstein,

& Martin, 2003; Blatchford, Edmonds, & Martin, 2003; Blatchford, Moriarty, Edmonds,

& Martin, 2002). In this paper, we investigate the relations between class size, literacy

skills and literacy interest.
Methodological issues

The methods used to examine class size effects have either not been clearly described, the

experimental designs have been inadequate (Blatchford et al., 2002), or the results have been

biased upwards (Hanushek, 1999). Indeed, the key methodological problem involved in

assessing the causal effect of class size on pupils’ school performance is that the assignment

of children to classes of different sizes needs be random because differences in performance

between children from small and large classes can be caused by factors other than differences

in class size. More precisely, two mechanisms are likely to play a role. Firstly, parents may

choose the school to which they send their children partly on the basis of class size. It is likely

that parents who care more about their children’s achievement in school are more inclined to

base their choices on class size. If that is the case, and if the degree to which parents care

about their children’s achievement has its own independent but unobserved effect on

children’s school performance, then the class size effect will be biased downwards.



J. Ecalle et al. / Journal of School Psychology 44 (2006) 191–209194
Secondly, if there is more than one class of a particular grade level, the size and composition

of each class depend on choicesmade by the school. The school might decide to form a larger

and a smaller class at the same grade level and assign weaker pupils to the smaller class. If it

is not possible to control for this assignment process, the class size effect will be biased

upwards. In this study, the research design involved the random selection of schools and

children within the participating local education authorities.
Basic literacy skills

It is now very well established that learning to read requires the child to construct a

system of connections between the letter strings of printed words (orthography) and the

phonemic sequences that comprise spoken words (phonology). The learning of grapheme–

phoneme correspondences is the basis of reading in alphabetic systems. Thus, alphabetic

orthographies depend on phonemic awareness for their acquisition (see recent reviews,

Castles & Coltheart, 2004; Morais, 2003).

Reading and writing are two complex cognitive activities which depend on two basic

literacy skills, i.e., word recognition and word spelling. Children who learn to read and

write in alphabetic systems need to develop phonological abilities because alphabetic

written languages represent the phonological units of speech and phonological segments

are abstract units (Bradley & Bryant, 1983). Numerous studies have shown that both adult

illiterates (Morais, Bertelson, Cary, & Alegria, 1986; Morais, Cary, Alegria, & Bertelson,

1979) and individual Chinese who are literate only in non-alphabetic scripts (Read, Zhang,

Nie, & Ding, 1986) lack an awareness of phonemes. These results suggest that phonemic

ability does not develop spontaneously in the normal course of linguistic development but

only in the context of formal literacy instruction. At the earliest stage of reading

acquisition, it may be necessary for children to acquire knowledge of the orthographic

structure of their language and to develop strategies to map that structure onto existing

knowledge about the language’s phonological structure (Harm & Seidenberg, 1999). In

line with this conception, researchers have found that the awareness and processing of

phonological features are very important during the acquisition of early reading skills and

need to be boosted to prevent reading failure (Torgesen, 2002; Wagner & Torgesen, 1987).

In France, government instructions highlight the importance of phonic methods that

emphasise phonological processing and encourage teachers to use them. Our hypothesis is

that in smaller classes, teachers have the opportunity to spend more time developing

phonological processing in children and this may, in turn, help encourage and develop

higher literacy skills. The purpose of this study was to compare children’s word

recognition and word spelling in two types of first grade class (experimental e.g. small

class size vs. control e.g. normal class size).
Motivation, literacy interest and reading

Several studies have pointed out the links between reading motivation and literacy

skills such as phonological awareness, word recognition and text comprehension (Baker
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& Wigfield, 1999; Lepola, Salonen, & Vauras, 2000; Salonen, Lepola, & Niemi, 1998;

Wigfield & Guthrie, 1997). Reading motivation is described as a multidimensional

domain with different constructs such as self-efficacy beliefs, coping tendencies,

learning goals, attitudes about reading and interest in reading. This latter has been

found to be an important variable which could impact reading performance. For

example, Fritjers, Roderick, and Brunello (2000) assessed literacy interest in children

from kindergarten through their affective responses to literacy and literacy-related

activities. They found that literacy interest accounted for unique variance in written

language performances. According to Tracey and Morrow (1998), exposure to literacy

in a motivating context may influence reading and writing skills in beginning readers.

We assume that small class size could give teachers the opportunity to create more

motivational literacy activities and to monitor and manage small groups of children

easily. Finally, small class size could impact both reading motivation and reading and

spelling skills.
Some other factors influencing early literacy skills

Early schooling could be a condition that allows young children to further develop

their social knowledge and their language and cognitive skills. After controlling for

parents’ socio-economic status, Florin (2000) found evidence that children who

attended kindergarten at two years of age performed better in language and cognitive

tasks than children who attended kindergarten later. Thus, early schooling could also

help enhance literacy skills in first graders. Moreover, given that some French studies

have demonstrated an impact of age on literacy skills in first grade (Florin, Cosnefroy,

& Guimard, 2004), we expected that children born at the beginning of the school year

would exhibit better literacy skills. However, this would only be the case in normal

classes, not in small classes because of the numerous, targeted interventions by teachers

who would even be able to help the younger children. Consequently, small classes

could reduce individual differences and could cancel out the impact of the factors of

early schooling and quarter of birth, and even of socio-economic status and first

language.

In fact, when children learn to read and spell in a language with which they are not very

familiar, we might assume that some learning difficulties arise because the relations

between oral and written language are evident in the alphabetic code. We therefore

expected to observe a difference in literacy skills between beginning readers with French

first language and those whose first language was not French. Finally, socio-economic

status (SES) is well known to be associated with literacy skills. In an early study, it was

shown that low socio-economic status is linked to poor reading achievement (Davie,

Butler, & Goldstein, 1972) even if this relation may be explained by causal factors such as

the lower frequency of reading activities at home (Adams, 1990) or lower levels of

phonological awareness (Bowey, 1995; Lonigan, Burgess, Anthony, & Barker, 1998). A

more recent study has provided evidence of an effect of SES on letter knowledge, on

familiar word reading and on non-word reading, mainly in first grade (Duncan &

Seymour, 2000).
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The general hypothesis is that small class size allows teachers to interact more with

all their pupils and that they might also be able to target their interventions in literacy on

specific needs observed in certain children. Several questions are addressed here. Is there

any impact of class size on literacy skills and literacy interest during first grade? We

expected class size to have an effect on literacy skills (reading and spelling) and on

children’s literacy interest given that teachers in small classes could help all the children

to master the alphabetic code and to modify their motivation for reading and writing. In

the French curriculum, some children repeat the first grade when they have major

reading and spelling difficulties. How, in small classes, do literacy skills in the two

populations (children with normal age and those repeating a year) evolve? Could small

class size have any specific effect on the development of literacy skills in children with

literacy disabilities? Another question relates to the possible impact of class size at the

end of first grade on different factors such as early schooling, age, first language and

socio-economic status.
Method

Participants

The class size reduction was not randomly distributed across the general population

of French first graders. In fact, the French government would only conduct the

experiment in areas exhibiting a variety of social difficulties, such as lower socio-

economic status, unemployment, disrupted families, etc. . . . i.e., so-called bZones
d’Education PrioritaireQ (zones with specific educational needs). In the classes in these

areas with very poor results in national third grade testing, at least half of the pupils’

scores were in the bottom 20%. However, the random procedure for the experiment

applied specifically to these areas in different regions. Teachers and classrooms were

first assigned randomly to small and large sizes, then pupils assigned randomly to

teachers. In fact, children in normal classes (with 20–25 pupils, control group) were

randomly chosen to be compared to those in classes of small size (experimental

group). These latter classes had no more than 12 pupils. One hundred classes in each

condition distributed throughout different regions of France participated in this

research. The education authorities were committed to this experiment and teachers

participated in assessing children on literacy skills and literacy interest. Data were

obtained from 570 children in the experimental group and 622 children in the control

group, i.e., 1192 children subdivided into 1095 of normal age (mean age: 80.5

months; range 72–86) and 97 older pupils repeating a year (mean age: 91.5 months;

range: 87–97).

Children were administered pre-tests at the beginning of school year (October) to

assess phonological skills (PS), language comprehension (LC) and pre-reading skills

(PrS; alphabet knowledge and high-frequency words recognition) which are good

indicators for reading and spelling outcomes. A composite score (PS+LC+PrS) was

calculated to assess initial literacy skills and then to compare experimental groups and

control groups in different conditions examined further (see Part 2 of Results). Table 1
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shows that experimental and control groups could be considered relatively bhomogeneousQ
because they never differed significantly on initial literacy skills.

Before examining the possible impact of the four factors on reading and spelling

performances during the second half of school year, we analysed their impact on initial

literacy skills assessed in October. We observed no effect of age and early schooling

( p N0.05), an effect of quarter of birth, F(3, 877)=14.08, pb0.0001, g2=0.05, scores
decreased from QB1 to QB4 (26.6, 26.2, 24.4, 23.1), an effect of first language, F(1,

879)=52.02, p b0.0001, g2=0.06, children with French as first language outperformed

those without French as first language (26.2 vs. 23), an effect of socio-economic status,

F(3, 877)=14.08, p b0.0001, g2=0.03, scores decreased from SES1 to SES4 (29.9, 26.2,

25, 23.8).

Design and materials

Literacy skills

The children were assessed twice, in February–March and in June, on the basis of two

literacy tasks. First, a spelling task was administered. The children had to write the word

underneath a picture named by the teacher. In the first session, 12 words with a high

frequency index (Novlex, Lambert & Chesnet, 2001) were presented, 4 with a CV structure

in the spoken language (e.g.:main, hand), 4 with a CVCV structure (e.g.: lapin, rabbit) and 4

with a CCVC structure (e.g.: fleur, flower) (see Appendix A). For this task, we calculated a

composite score – which we refer to as the bphonological recodingQ score – which

comprises both orthographically correct (e.g. main) and phonologically correct (e.g. min)

responses (max: 12). We observed an internal consistency reliability alpha of 0.65. In the

written word recognition task, the same words were proposed. The children had to find the

target word in a list of 4 items consisting of the orthographically correct word (e.g., lapin),

and 3 pseudowords, namely a homophone lapain), a visually similar item (lapiu), and an

item sharing the same initial letters (lacet). We consider only the orthographically correct

responses (a =0.79).
In the second session, 12 additional target words with low frequency and the same

syllabic structure as the first 12 items were proposed (see Appendix A) in the two literacy

tasks. Again, the dependent variables were orthographically correct responses in the

reading task (a =0.81) and phonological recoding scores in the spelling task (a =0.91)
(max: 24).

Literacy interest

Five questions about literacy and five questions about game-like activities were

proposed in session 2 (see Appendix B). The children had to indicate on a Likert scale

whether or not they liked the described situation. The observed internal consistency

reliability alphas were 0.61 for answers to the literacy items and 0.59 for answers to

game-like items. The indicator of literacy interest was the difference between the total

satisfaction score in literacy situations and the total satisfaction score in game-like

situations. When this difference was positive (z+3), we considered literacy interest to

be high (group LI+), with the children preferring literacy activities. When the

difference was negative (V�3), we considered it to be low (group LI�). In this



Table 1

Mean performances (max=40), standard deviations, and sample size at session 0 (October) in initial literacy skills

(composite score: phonological skills+ language comprehension+pre-reading skills) for different groups, and

with p after t-tests (at 0.05 level)

Experimental group Control group p

Total M 25.22 24.92 ns

S.D. (6.21) (6.52)

n 570 622

Age

Normal age M 25.11 24.94 ns

S.D. (6.27) (6.53)

n 572 523

Repeating a year M 26.45 24.72 ns

S.D. (5.48) (6.49)

n 50 47

Early schooling

ES 2years old M 25.87 25.29 ns

S.D. (6.14) (6.6)

n 161 87

ES 3years old M 24.94 24.92 ns

S.D. (6.13) (6.86)

n 330 293

Quarter of birth

QB 1 M 26.75 26.44 ns

S.D. (5.78) (7.23)

n 135 103

QB 2 M 26.05 26.33 ns

S.D. (6.74) (7.36)

n 113 88

QB 3 M 24.69 24.07 ns

S.D. (6) (6.22)

n 128 105

QB 4 M 23.4 22.8 ns

S.D. (5.73) (5.77)

n 120 89

First language

French speaking M 26.59 25.82 ns

S.D. (5.63) (6.72)

n 296 282

No French speaking M 23.26 22.49 ns

S.D. (6.41) (6.54)

n 200 103

Socio-economic status

SES 1 M 30 29.75 ns

S.D. (7.4) (9.02)

n 12 16

SES 2 M 27.02 25.02 ns

S.D. (6.24) (6.08)

n 81 70

J. Ecalle et al. / Journal of School Psychology 44 (2006) 191–209198



Table 1 (continued)

Experimental group Control group p

Socio-economic status

SES 3 M 25.1 24.82 ns

S.D. (5.94) (6.88)

n 291 235

SES 4 M 23.85 23.84 ns

S.D. (6.13) (6.38)

n 112 64
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condition, children indicated their preference for other activities such games rather

than literacy. From the sample of 1192 subjects, 482 normal-aged children1 were selected

using these criteria.
Results

Initially (Part 1), we examined the change in performances between the two sessions on

the basis of the scores obtained on the same 12 words used in the reading and spelling

tasks. Next (Part 2), the performances of normal-aged children who provided complete

data were analysed on the 24 words proposed in the June session.

Part 1

First, analyses were conducted for the 1192 subjects. The data are presented in Table 2.

Two separate multivariate analyses of covariance (MANCOVAs) were carried out on the

scores in the reading task (orthographically correct responses) and the spelling task

(phonological recoding scores) with two between-factors, Age (normal age vs. repeating a

year), Class (experimental vs. control), one within-factor, Session (sessions 1 and 2) and

initial literacy skills assessed in October as covariates.

In the reading task, we observed a significant2 effect of Session, F(1, 1187)=33.98,

p b0.0001, g2=0.03, with higher performances in session 2 (7.87) than in session 1 (6.29)

and a significant effect of Age, F(1, 1187)=7.36, p b0.007, g2=0.01, with better

performances for normal-aged children (7.11) than for children repeating a year (6.62).

The interaction Session*Age, F(1, 1187)=11.85, p b0.001, showed that normal-aged

children made more progress between session 1 and session 2 than children repeating a

year (+1.64 vs. +0.79). In the spelling task, we observed an effect of Age, F(1,

1187)=20.08, p b0.0001, g2=0.02, with normal-aged children outperforming children

who were repeating a year (6.29 vs. 5.1), and an effect of session, F(1, 1187)=38.26,
2 Only significant effects at 0.05 will be presented and effect size (with eta squared) will be given only for main

effects.

1 Because there were too few children repeating a year in the two conditions LI+ and LI� across the groups,

their results were discarded.



Table 2

Mean performances (max=12), standard deviations, and sample size in the reading and spelling tasks as a

function of Session (March vs. June, s1/s2), Age (normal-aged vs. repeating-a-year, NA/RY), and Class

(Experimental vs. Control)

Experimental Control

Reading Spelling Reading Spelling

s1 s2 s1 s2 s1 s2 s1 s2

NA M 6.32 8.1 5.29 8 6.25 7.76 4.67 7.2

S.D. (2.77) (2.77) (3.79) (3.83) (3.02) (3.05) (3.84) (4.09)

n 572 523

RY M 6.46 7.36 4.42 6.06 6 6.68 4.19 5.72

S.D. (3.01) (2.99) (3.22) (3.52) (2.9) (3.18) (3.57) (4.22)

n 50 47

J. Ecalle et al. / Journal of School Psychology 44 (2006) 191–209200
p b0.0001, g2=0.03, with higher performances in session 2 (6.75) than in session 1 (4.64).

The interaction Session*Age, F(1, 1187)=12.22, pb0.0001, showed that normal-aged

children made more progress between session 1 and session 2 than children repeating a

year (+2.62 vs. +1.58).

To examine the effect of Literacy Interest in the 482 normal-aged children, two

MANCOVAs were conducted on the scores in the reading and spelling tasks with two

between-factors, Literacy Interest (low vs. high), Class (experimental vs. control), one

within-factor, Session (sessions 1 and 2) and initial literacy skills assessed as covariates.

The main effect of literacy interest and the interactions with this factor are only reported.

The data are presented in Table 3.

No effect of literacy interest was found. In the reading task, the analysis revealed a

Literacy Interest *Session interaction , F(1, 477)=4.15, p b0.04. It was due to the greater

difference in session 2 between children with LI+ and those with LI� (+0.68) rather than

to the difference between these two groups in session 1 (+0.23). In the spelling task, the

analysis revealed again a Literacy Interest *Session interaction, F(1, 477)=4.01, p b0.05.

It was due to the greater difference in session 2 between children with LI+ and those with

LI� (+0.88) rather than to the difference between these two groups in session 1 (+0.35).
Table 3

Mean performances (max=12), standard deviations, and sample size of normal-aged children in the reading and

spelling tasks as a function of Session (March vs. June, s1/s2), Literacy Interest (high vs. low, LI+/LI�), Class
(Experimental vs. Control), with number of children in each group (N)

Experimental Control

Reading Spelling Reading Spelling

s1 s2 s1 s2 s1 s2 s1 s2

LI+ M 5.69 7.81 4.39 7.55 6.69 8.36 5.4 8.21

S.D. (2.88) (2.83) (3.48) (4.01) (2.74) (2.7) (3.78) (3.71)

n 85 97

LI� M 6.23 7.71 5.2 7.79 5.69 7.13 3.87 6.21

S.D. (2.77) (2.81) (3.95) (3.72) (3) (2.99) (3.78) (4.19)

n 164 136



Table 4

Mean performances (max=24, and standard deviations) in the reading and spelling tasks as a function of early

schooling (children aged 2 and 3years in preschool), quarter of birth (first, second, third and fourth), first

language (French vs. no French as first language) and socio-economic status (from high to low, 1 to 4)

Experimental Control

Reading Spelling Reading Spelling

Early schoolinga

ES 2years old M 15.78 16.08 15.15 14.1

S.D. (4.63) (6.81) (5.52) (6.88)

n 161 87

ES 3years old M 15.4 15.06 14.58 13.6

S.D. (4.93) (7.34) (5.56) (7.79)

n 330 293

Quarter of birth

QB 1 M 16.41 16.21 15.47 15.35

S.D. (4.44) (6.72) (5.75) (7.35)

n 135 103

QB 2 M 15.81 15.7 15.98 15.26

S.D. (5.08) (7.5) (4.99) (6.98)

n 113 88

QB 3 M 15.02 14.78 14.13 12.35

S.D. (4.74) (7.09) (5.49) (8.04)

n 128 105

QB 4 M 14.83 14.92 13.12 17.7

S.D. (5.04) (7.48) (5.59) (7.28)

n 120 89

First language

French M 15.99 16.5 14.85 13.72

S.D. (4.42) (6.81) (5.39) (7.59)

n 296 282

No French M 14.86 13.8 14.2 13.51

S.D. (5.35) (7.44) (6.01) (7.68)

n 200 103

Socio-economic statusb

SES 1 M 18.33 20.25 17.62 18.56

S.D. (2.42) (4.75) (5.04) (6.67)

n 12 16

SES 2 M 16.64 17.65 14.64 13.09

S.D. (5) (6.94) (6) (7.53)

n 81 70

SES 3 M 15.67 15.47 14.75 13.46

S.D. (4.65) (6.99) (5.38) (7.51)

n 291 235

SES 4 M 14.07 13.12 13.71 13.82

S.D. (5.06) (7.37) (5.72) (7.99)

n 112 64

a Ten children who had never attended preschool were omitted from the sample of 881 subjects providing

complete data in June.
b Socio-economic status was assessed on the basis of the parent with the higher professional level. SES1

consists of medical professions, lawyers, senior managers, and university teachers, SES2 of shopkeepers,

schoolteachers, SES3 of industrial laborers, and SES4 of unemployed, cleaners.
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In June, we examined the effect of class size in the two tasks using two-way analyses of

covariance (ANCOVAs) with initial literacy skills as covariates. We then performed these

analyses to examine the main effects of the factors (early schooling, quarter of birth, first

language, socio-economic status) and their possible interaction with the Class factor. The

data are presented in Table 4.

As far as the Class factor (experimental vs. control) is concerned, we observed a

significant effect on the performances in the reading task, F(1, 878)=5.89, p b0.015,

g2=0.01, and in the spelling task, F(1, 878)=13.37, p b0.0001, g2=0.01. The

experimental group outperformed the control group in reading (15.53 vs. 14.68) and in

spelling (15.41 vs. 13.67). The covariates explained 29% of variance of reading scores and

28% of variance of spelling scores.

No significant effects of early schooling and of quarter of birth were found in reading or

in spelling ( p N0.10).

The population was divided into two groups consisting of children who had French as

their first language, on the one hand, and children for whom French was not the first

language on the other. With spelling scores, ANCOVAwith first language (L) and class as

between-factors (C), and initial literacy skills as covariates showed a significant interaction

L*C, F(1, 876)=7.39, p b0.007. Post hoc comparisons (Tukey) showed that this

interaction was due to the significant difference between the two groups in the

experimental classes as a function of first language (16.5 for French vs. 13.81 for not

French, p b0.0001). For children in the control group, the difference between the two

groups bFrench first languageQ and bnot FrenchQ was not significant (13.72 vs. 13.51).

Finally, an ANCOVAwas conducted on each dependent variable for literacy skills with

the SES (from highest level 1 to lowest level 4) and Class (experimental vs. control) as

between-factors and initial literacy skills as covariates. In spelling, a significant

Class*SES interaction, F(3, 872)=3.09, p b0.026, was observed. Post hoc comparisons

(Tukey) showed that this was due to the greater difference between the experimental group

and the control group in SES2 (17.65 vs. 13.09, p b0.0002) and SES3 (15.47 vs. 13.46,

p b0.006), with the experimental group achieving the better performances. The differences

for SES1 and SES4 were not significant. In the experimental group, the differences

between the four SES values were more marked than in the control group (no significant

differences between SES2, SES3, SES4).
Conclusion

The analyses conducted in Part 1 examined the development of literacy skills during the

second half of first grade using the same 12 words in a forced-choice reading task and in a

spelling task. As expected, performances in reading and in spelling increased considerably.

However, this development was less marked in children who were repeating a year. More

importantly, these initial results did not indicate any effect of class size. An effect of bageQ
was observed, with the older children who were repeating a year, i.e., who were suffering

from major literacy difficulties, still obtaining significantly lower reading and spelling
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scores than the normally aged children. Moreover, when literacy interest factor was

introduced in the analyses, an interaction Literacy interest*Session was observed

indicating that normal-aged children made more progress than children repeating a year

in reading and spelling during the second half of school year.

The second set of analyses was carried out to examine the possible impact of different

factors on literacy skills at the end of the school year using the same 24 words in the two

tasks. These revealed an effect of class in the reading and spelling tasks in favour of the

experimental group, i.e., of the small classes. However, the size of this effect was small

(1% variance explained).

No effect of early schooling and quarter of birth was observed neither in reading nor in

spelling. In the reading task, no effect of first language and socio-economic status was

found. In the spelling task only, we observed a Class*First Language interaction showing

that only experimental group children with French as first language outperformed their

peers without French as first language. Again in spelling, the Class*SES interaction

revealed a differential effect of SES. In fact, for the SES2 and SES3 children, the

differences between the two experimental and control groups were greater than for the

children from SES1 and SES4.
Discussion

The purpose of this study was to investigate the possible effect of small classes as

of first grade when children are confronted with the formal teaching of reading and

writing. It should be remembered here that the sample was taken only from areas with

specific educational needs. Children were randomly assigned to experimental and

control classes (without the intervention of the parents or education authorities), thus

preventing the type of major methodological bias that has been identified in other

studies.

The recurrent question motivating this study is: can a substantial reduction in the size

of first grade classes facilitate written language learning? In other words, can this type

of educational procedure improve performances in the two fundamental components of

reading and writing, i.e., the identification and production of written words? Given the

results presented above, the answer is clear: YES. We found a significant effect of class

to the benefit of the experimental group, that is to say that the performances observed in

the small classes were better than those found in the control group (normal-sized

classes). However, this confirmation has to be stated with caution on two counts: on the

one hand because, as mentioned, the size of the effect was small, and on the other,

because the effect of class factor did not appear in the initial analyses using 12 words

for the two variables – reading and spelling – that express the level of the basic literacy

skills.

What is the specific impact of the small classes? We have provided a number of

answers to this second question. We have seen that the level of interest had no effect on

written word identification and production performances. Another result shows that when

interest in reading is high, children’s performances improve more quickly than when it is

low.
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Children who are repeating a year advance less than normally aged children during the

first half of first grade. We may therefore wonder what effect repeating a year has on

children with learning difficulties.

Of the four factors that we used in order to examine the possible specific impact of

small classes, two of them, early schooling and quarter of birth, did not affect reading and

writing performances. In effect, whatever the age at which the children entered preschool

and whatever their quarter of birth, there was no significant difference in their

performances at the end of first grade. This absence of any effect runs counter to results

obtained in other studies which show that children who enter kindergarten at a young age

do better in first grade (Florin, 2000; Jones, Gullo, Burton-Maxwell, & Stoiber, 1998).

However, the effect of quarter of birth was present at the beginning of school year on

initial literacy skills. We observed also the impact of initial literacy skills which explained

around 30% of variance of reading and spelling scores at the end of school year.

The other two variables, first language and socio-economic status, that we examined

revealed only an interaction with the factor of bclassQ on spelling performances. For the

factor of bfirst languageQ, we observed an effect in the experimental classes, with children

who had French as their first language achieving better spelling performances. For the

other children, class size had no significant effect. This means that small classes only

benefit some children, i.e., those who are learning to read in their first language.

The same phenomenon is observed in connection with socio-economic status. The

interaction Class*Socio-economic status shows the children coming from the middle

socio-economic brackets (SES2, 3) benefited most from attending small classes. In other

words, and contrary to the results of other studies (Finn & Achilles, 1999; Molnar et al.,

1999; Mosteller, 1995), the small classes in our study did not help the children from the

lowest socio-economic level or the disadvantaged pupils (without French as first language,

repeating a year).

To summarize, the object of our study (smaller classes) most specifically improved

performances in two types of population: children whose first language is French and

children from intermediate (tradespeople, shopkeepers) and average (employees, labour-

ers) socio-economic brackets. This means, in contrast, that neither the children from the

most disadvantaged backgrounds nor the children whose first language was not French

benefited from the use of smaller first grade classes. This represents a significant limitation

to this mechanism.

Despite this limitation, how can we explain the observed increase in literacy skills in

small classes? It has been noted that pupils in large classes are less attentive, more off-

task (Blatchford, Bassett et al., 2003; Blatchford, Edmonds, & Martin, 2003). In smaller

classes, the quantity and quality of pupil–teacher interactions are different. Teachers can

spend more time with children in need of special help, give them more immediate

feedback and offer individualized supports for learning (Blatchford, Moriarty et al.,

2002; Haughey, Snart, & da Costa, 2003). The teacher–pupil interactions are more

pleasant and less conflictual, thus creating a more effective working environment. This

greater quantity of interactions and greater focus by the teachers vis-à-vis their pupils

might thus help encourage the pupils in their schoolwork and motivate them more in

learning to read and write. In our study, we have not reported any observations

concerning classroom processes, teaching styles, or teacher–pupil interactions. This
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constitutes an important limitation in explaining the beneficial, but certainly small, effect

of smaller classes.

Moreover, the pupils’ engagement may be the key to why small classes work better

(Finn & Achilles, 1999; Finn, Pannozzo, & Achilles, 2003). Finn et al. (2003) have written

an excellent review of the research on the effects of class size on pupils’ engagement in

learning. They suggest that the positive effect of small classes on academic performance is

due to an increase in pupil engagement (time on task, attentiveness, active participation,

effort and initiative-taking). Furthermore, the authors think that in small classes there is

less anti-social behaviour (opting out, distracting others) and more pro-social behaviour

(following rules, positive interactions with teacher and supporting contributions of peers).

Finally, these authors introduced four mechanisms to explain why small classes affect

pupils’ academic and social engagement (p. 351), (1) the bdiffusion of responsibilityQ
(individuals in a larger group tend to feel less of a responsibility to participate), (2) bgroup
cohesivenessQ (in smaller groups, contributions are more highly valued and are thus more

rewarding), (3) the bsocial loafingQ (individuals who are part of a larger group put in less

effort than individuals in smaller groups) and (4) the bsense of belongingQ (the

psychological sense of community increases in small classes). However, we think that

these social mechanisms should be the subject of experimental investigations in this kind

of educational research.

If, as would appear evident, to read is to understand and to write is to communicate, the

underlying cognitive processes involved in these two activities are those mobilized during

the identification and production of written words. Equally, illiteracy in these respects is

simply the behavioural reflection of major cognitive deficiencies in the processing of

written language. We can therefore claim that our study has provided a number of answers

in the field of the prevention of illiteracy via the processes involved as of the very beginning

of the learning of the alphabetic code. Finally, the very great reduction in class size (classes

with a maximum of 12 pupils) brings only a limited benefit, on the one hand in terms of

performance and, on the other, only in certain populations since the very disadvantaged

children in our study benefited not at all or only slightly from this arrangement.

In our opinion, the prevention of academic problems and illiteracy requires the

implementation of a regular diagnostic process at an early age in order to indicate the need

for remedial intervention adapted to the child’s level of difficulties, age and experience. A

number of potential avenues have already been outlined. For example, interventions

targeting phonological skills (Torgesen, 2002), teaching procedures that create a

motivational context (Tracey & Morrow, 1998), and educational software that focuses

on reading (Chera & Wood, 2003; Magnan & Ecalle, 2006; Magnan, Ecalle, Veuillet, &

Collet, 2004) all help, to some extent, combat the difficulties involved in learning to read

and write. The establishment of smaller classes represents an additional method for the

prevention of reading failure that could be used to target certain populations of children in

that it permits focused interventions on the part of the teachers. However, if smaller classes

are to be effective, teachers must also be trained in the appropriate management of this

type of class (Blatchford, Moriarty et al., 2002).

Finally, we still need to examine the medium-term effect of smaller classes on the

acquisition of reading and writing within the framework of a longitudinal study. Such a

study is currently being undertaken.
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Appendix A. Items used in the spelling and reading tasks
High frequency Low frequency

CV (3–4 letters) main pain

feu chou

jeu seau

cou vin

CVCV (5–6 letters) maison raisin

chemin landau

lapin bidon

cadeau requin

CCVC (5–6 letters) fleur treize

plume frite
cloche globe

brosse glace
Appendix B. Faces proposed as responses to the literacy interest questionnaire

1   2  3  4 5
Notes: The children had to circle the face corresponding to their choice: not at all happy

(1), not happy (2), no affect (3), happy (4), very happy (5).

Questions about literacy.

You are at the public library: how do you feel about it?

You receive a book as a gift: how do you feel about it?

You learn to read: how do you feel about it?

You look at books with your friends: how do you feel about it?

You look at books: how do you feel about it?
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Questions about game-like activities.

You play with a ball: how do you feel about it?

You go to the swimming pool: how do you feel about it?

You receive a racket as a gift: how do you feel about it?

You go cycling: how do you feel about it?

You play ball with your friends: how do you feel about it?
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