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Abstract
This study examined the relation between emergent literacy skills, teachers’ reports of behavioral
problems, and word reading achievement in a community sample of French students. Family
background was investigated and included familial antecedents of reading difficulties (Fa/Rd)
and parents’ educational level. The analyses explored the pattern of concurrent relations between
behavioral, familial and emergent literacy measures in a sample of 812 preschoolers, and their
predictive power in explaining word reading achievement in a sub-sample of 150 children
followed from kindergarten to fifth grade. Word reading at fifth grade was predicted by
kindergarten measures of phonological awareness and letter knowledge. Teachers’ reports of
inattention symptoms at each grade level were associated with early reading skills and with
subsequent word reading. Fa/Rd were concurrently and longitudinally associated with emergent
literacy skills, teachers’ reported inattention and word reading. These results indicate that
children with a family history of reading difficulties are at increased risk for the co-occurrence of
reading difficulties and attention problems from kindergarten onward. These findings confirm
the shared influence of Fa/Rd on the comorbidity between inattention symptoms and reading
difficulties in a non-diagnosed community sample of preschool children followed through late
elementary school.
Keywords: emergent literacy skillsmattention, familial antecedents of reading difficulties,

teachers’ reports of behavioral problems, word reading achievement.
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Emergent literacy skills, behavior problems and familial antecedents of reading difficulties:
A follow-up study of reading achievement from kindergarten to fifth grade
1. Introduction

Reading acquisition is a central challenge in children’s developmental trajectories and a
key determinant to overall educational success during elementary school (Cunningham &
Stanovich, 1997; Duncan et al., 2007; Stanovich, 1986). As a result, children who manifest early
difficulties in learning to read represent a vulnerable group at high risk of underachievement
trajectories throughout childhood and beyond, with long lasting consequences and costs for
individuals and societies (Campbell, Pungello, Miller-Johnson, Burchinal & Ramey, 2001,
Heckman, 2006; Maughan et al., 2009).

The concept of emergent literacy postulates that the development of reading ability is
associated with a range of skills displayed by the preliterate child that are considered
developmental precursors of conventional forms of reading and writing, as well as the social
environments that allow the emergence of these developments (Whitehurst & Lonigan, 1998).
Within the set of emergent literacy skills, the existing literature has highlighted three main
constructstrongly associated with preschool children’s subsequent word identification abilities:
oral language skills, print knowledge and phonological processing abilities. An extensive body of
research has supported the predictive value of these skills for preschoolers’ later word reading
outcomes (Jordan, Snow & Porche, 2000; Lonigan, Burgess & Anthony, 2000; Storch &
Whitehurst, 2002; Spira, Bracken & Fischel, 2005; Wagner et al., 1997). Importantly, extant
longitudinal analyses have shown that individual differences in these early literacy skills are
relatively stable from kindergarten onward and contribute to later discrepancies in reading ability

throughout elementary school (Billard et al., 2009; Cunningham & Stanovich, 1997; Hecht,
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Burgess, Torgesen, Wagner & Rashotte, 2000; Watier, Dellatolas, & Chevrie-Muller, 2006).
Preschoolers’ oral language skills, such as vocabulary knowledge and oral comprehension, were
found to be powerful predictors of early and later reading achievement suggesting their crucial
role in learning to read for beginning readers (Muter, Hulme, Snowling & Stevenson, 2004;
Storch & Whitehurst, 2002; Watier et,81006). Print knowledge, which refers to children’s
understanding of the conventions of prints (e.g., knowing that writing goes from left to right and
top to bottom across a page), letter names and print to sound correspondences, was shown to
explain a substantial proportion of variability in the growth of reading outcomes (Hecht et al.,
2000, Wagner et al., 1997). However, letter knowledge has been pointed as the most powerful
single predictor of short and long-term literacy success, when compared with other aspects of
print knowledge (Lonigan, Burgess & Anthony, 2000; Muter et al., 2004; Storch & Whitehurst,
2002). Finally, phonological awareness, the ability to explicitly represent and manipulate the
sounds of language, is considered a developmental precursor of critical importance in the initial
stages of reading acquisition, particularlyhildren’s ability to decode words into their

linguistic units (Hulme, Snowling, Caravolas & Carroll, 2005; Wagner & Torgesen, 1987, for a
review). Poor readers have been consistently found to perform below the level of normal readers
on phonological awareness tasks (Hecht et al., 2000; Shaywitz et al., 1999) and longitudinal
studies have demonstrated its unique contribution to later reading progress during elementary
school (Billard et al., 2008, 2009; Spira et al., 2005; Storch & Whitehurst, 2002; Sprenger-
Charolles, Siegel, Béchennec & Serniclaes, 2003; Sprenger-Charolles, Colé, Béchennec &
Kipffer-Piquard, 2005; Torgesen, Wagner, Rashotte, Burgess & Hecht, 1997; Wagner et al.,
1997). Moreover, the relation between phonological awareness and learning to read appears to be

reciprocal, as demonstrated in several studies regarding the crucial role of early reading skills in
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the acquisition of phonological awareness (de Santos Loureiro et al., 2004, Dellatolas et al.,
2003). Thus, a substantial body of evidence suggests the developmental continuity between
preschoolers’ emergent literacy and oral language skills with later reading and word decoding
abilities. As a consequence, children who fail to develop proficient levels of emergent literacy
skills at preschool are at increased risk of experiencing inadequate reading abilities during
elementary school (Storch & Whitehurst, 2002; Whitehurst & Lonigan, 1998).

In order to increase understanding of the factors that influence early academic
achievement, researchers have called for a broader perspective that recognizes the importance of
behavioral correlates in subsequent learning (Duncan et al., 2007; Entwisle & Alexander, 1998).
Notably, the association between reading achievement and behavior problems during early and
middle childhood has been well documented (Hinshaw, 1992, for a review). Numerous studies at
the preschool level have presented evidence regarding the intersection between emergent literacy
skills and early behavior problems prior to school entry (Lonigan et al., 1999; Rabiner & Coie,
2000; Spira & Fischel, 2005, for a review; Velting & Whitehurst, 1997). Moreover, evidence
from longitudinal research has demonstrated a link between early behavior problems and
academic underachievement from kindergarten to elementary school (Al Otaiba & Fuchs, 2003;
Bub, McCartney & Willet, 2007; Dally, 2006; Hinshaw, 1992, for a review; Rabiner & Coie,

2000; Trzesniewski, Moffit, Caspi, Taylor, & Maughan, 2006; Vaughn, Zaragoza, Hogan &
Walker, 1993). Therefore, children who meet criteria for reading disabilities (RD) are reported to
be at increased risk of comorbidity with psychiatric disorders, in particular with externalizing
disorders such as Attention Deficit Hyperactivity Disorder (ADHD), both inattentive and
hyperactive-impulsive subtype (Hinshaw, 1992), and Conduct Disorder (CD) (Angold, Costello

& Erkanli, 1999). However, it has been proposed that the significant overlap of RD, ADHD and
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CD is related with shared associations between these diagnostic entities. Indeed, reading
difficulties and CD were shown to be unrelated except by their common correlation with the
attention deficits reported in ADHD (Rapport, Scanlan & Denney, 1999; Carroll, Maughan,
Goodman & Meltzer, 2004). Furthermore, despite the well-documented association between
ADHD and reading problems (Merrell & Tymms, 2001; Hinshaw, 1992), a growing literature

has documented that it is the inattentive subtype of ADHD, when compared with the hyperactive
subtype, which correlates more strongly with the reading difficulties of school-aged children
(Willcutt & Pennington, 2000a; McGee, Prior, Williams, Smart & Sanson, 2002). Importantly,
longitudinal studies have presented evidence that inattentive behavior during kindergarten
predicted reading achievement by the end of elementary school (Duncan et al., 2007; Rabiner &
Coie, 2000), and that inattention reported at elementary school significantly predictéerhong-
educational attainment at age 22-23 (Pingault et al, 2011). In France, existing literature has
revealed similar patterns concerning the association between behavior problems and reading
difficulties. Inattention symptoms reported by the teacher, but not hyperactivity-impulsivity or
conduct problems, were significantly related with early reading skills in preschool children
(Dellatolas, Watier, Giannopulu & Chevrie-Muller, 2006; Giannopulu, Escolano, Cusin, Citeau

& Dellatolas, 2008), and predicted reading achievement on measures of word identification and
reading comprehension (Billard et al., 2010; Giannopulu et al., 2008). Although existing
literature has reported a significant association between reading achievement and behavior
problems on children in elementary school, the relationship between emergent literacy skills and
behavioral difficulties in young children before school entry remains understudied (Doctoroff,
Greer & Arnold, 2006). In addition, longitudinal studies that examine the influence of separate

dimensions of behavial problems on emergent literacy skills and subsequent reading outcomes
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are needed, due to existing evidences presented in several studies regarding the predictive value
of distinct dimensions of behavior problems, other than inattentive behavior, on reading
acquisition (Bracken & Fischel, 2007; Spira et al., 2005; Trzesniewski et al., 2006).

In addition to the significant role that emergent literacy and behavior problems play on
preschoolers’ later reading ability, the impact of family background on children’s reading
development is well established (Entwisle & Alexander, 1998, Sénéchal & LeFevre, 2002,
Whitehurst & Lonigan, 1998). For instance, parents’ education level has been consistently
associated with children’s performances on measures of emergent literacy skills and with later
reading performance (Billard et al., 2008; Bradley & Corwyn, 2002; Burchinal, Peisner-
Feinberg, Pianta & Howes, 2002; Hecht et al., 2000; Watier et al., 2006). Of particular interest in
this field of research is the finding that difficulties in learning to read are significantly familial:
children reared in families where at least one relative had a history of RD are at increased risk of
developing the disorder, when compared to children without familial antecedents of RD
(Puolakanaho et al., 2007; Snowling, Gallagher & Frith, 2003). These studies have put forward
the notion ofafamilial risk in the development of reading difficulties, which is conventionally
conceptualized as the presence of a history of RD antecedents in atidegthe child’s
relatives (i.e. parents and/or siblings). Moreover, these studies have highlighted that the inclusion
of measures of familial antecedents of reading acquisition in screening procedures during
kindergarten, in addition to measures of oral language, letter knowledge and phonological
awareness, improved significantly the probability of identifying a child at risk of developing RD
later on elementary school. Importantly, a study conducted by Doyen et al. (2004) extended the
previous findings by demonstrating that a parsimonious screening procedure aimed to examine

the presence of parental antecedents of reading difficulties was related with both lower scores on
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early literacy skills and with teachers’ reports of inattention symptoms during kindergarten. This
result is in line with evidences from family studies concerning the significant familial nature of
RD and ADHD (Pennington et al., 2009, for a review), and concurs with the findings from a twin
study regarding the shared familiality between these two disorders (Friedman, Chhabildas,
Budhiraja, Willcutt & Pennington, 2003). However, there remains a dearth of information
relative to the association between familial antecedents of reading acquisition, &hildren
emergent literacy skills and inattentive behavior before school entry, as well as its impact on
subsequent reading performance at the end of elementary school in non-diagnosed samples.
Therefore, as suggested by Hinshaw (1992), the present study examines the role of familial
antecedents of reading acquisition as a background variable implied in the co-variation between
reading achievement and behavior problems, specifically inattentive behavior. Although
previous studies conducted in France have shed some light over the factors implied during
reading development, longitudinal studies aimed to analyze the developmental precursors and
correlates of reading acquisition are still required (INSERM, 2007). The mid-term contribution
of emergent literacy skills, behavior problems and family background on the mid-term reading
outcomes of French-speaking children remains to be examined in the general population.

The objectives of the present study were a) to examine the concurrent associations
between emergent literacy skills, oral language, behavioral problems and familial background at
kindergarten and b) to determine the predictive value of this broad constellation of factors as
explanatory variables of word reading achievement at fifth grade. Additionally, this study aimed
to extend previous research concerning the association of familial antecedents of reading
difficulties, teachers’ reports of behavioral problems and emergent literacy skills with later word

reading achievement at the end of elementary school.
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For these purposes, the present study used a community-based sample drawn from a
larger prospective study in a general population of French preschoolers. Some of these
preschoolers would have been expected to develop reading problems during elementary school,
given the reported prevalence of reading disabilities in the general population (e.g., 7.5%,
according to Shaywitz, Shaywitz, Fletcher & Escobar, 198@)rmation concerning children’s
early literacy, oral language, behavioral difficulties and familial factors was gathered during the
kindergarten year, and a sub-sample of this kindergarten group was followed through the end of
elementary school, where children’s behavior and word reading performances were assessed at
fifth grade. Furthermore, we isolated a subset of children at fifth grade whose word reading
performances fell significantly below the sample mean, in order to examine how the study’s
kindergarten variables related with lower performances in the word reading outcome at the end
of elementary school. Because significant studies have systematically shown that deficits in word
identification constitute the basic source of poor reading, notably in the case of specific reading
disability or dyslexia, and that measures of word reading are typically used in the study of
clinically significant reading difficulties (Vellutino, Fletcher, Snowling, & Scanlon, 2004, for a
review), we are focusing on difficulties in learning to read associated with inadequate word
reading efficiency in the current study.

2. Material and methods
2.1 Participants

The participants were selected from a larger ongoing prospective longitudinal study
aimed to identify child and environmental factors related to learning and behavioral difficulties
in a community-based sample followed from kindergarten to the end of elementary school (Callu

et al., 2005; Callu, Jacquier-Roux, Cusin, Giannopulu & Dellatolas, 2003; Giannopulu, Cusin,
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Escolano & Dellatolas, 2007; Giannopulu, Escolano, Cusin, Citeau & Dellatolas, 2008). This
general population study began during the 2001-2002 school year and included all children aged
three-six years who attended the preschools of the Creusot Montceau-les-Mines community
(Sadneet-Loire) in the central-east region of France. A total of 48 preschools that served

families from socioeconomically diverse backgrounds were enrolled in the study. As required by
ethical imperatives, parents and school administrators were contacted and invited to participate
in the study and informed consent was obtained in order to conduct this research.

The data presented here spanned a six-year period and refers to two samples of children
derived from two school levels, kindergarten and fifth grade (see Table 1 and 2, for descriptive
statistics of the study samples). The kindergarten sample was composed of all the children
attending the community’s preschools during the 2003-2004 school year, when children were in
the final year of the preschool period, for whom we had outcome data in at least one of the
study’s measures at kindergarten (parents’ sociodemographic background and familial
antecedents of reading difficulties questionnaire, emergent literacy skills and teachers’
behavioral questionnaire). A total of 812 children, 422 boys and 390 girls, aged 5-6 years (mean
5.8 years, SD 3 months) constituted the kindergarten sample of the present study. The fifth grade
sample was a subset of the kindergarten sample. Due to limited resources regarding research
staff to collect data at fifth grade in the present study, a representative set of 10 elementary
schools was selected across a total of 34 schools from the Creusot Montceau-les-Mines
community. This selection procedure aimed to ensure the representativeness of the community’s
population according with the geographic area of implementation of each elementary school and
its suburban or rural condition. For each of the selected elementary schools, data on reading

performance and teachers’ behavioral reports was collected for all children enrolled in fifth grade
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classrooms during the 2008-2009 school year. To be included in the fifth grade sample, children
were required to a) be part of the kindergarten sample during the 2003-2004 school year, and b)
to have outcome data in at least one of the study measures at fifth grade (reading performance or
teachers’ behavioral reports). From the initial kindergarten sample of 812 children, 19% had
outcome data on reading performance and 14% had data on teachers’ behavioral reports at fifth
grade. This resulted in a fifth grade sample composed of 150 students, 77 boys and 73 girls, with
ages ranging from 10 to 11 years old (mean 10.7 year, SD 3 months). The resulting samples were
composed of children from diverse sociocultural backgrounds of a general population of
suburban and rural communities in France. Note however that the participants in the present
community-based study do not constitute a nationally representative sample since children from
large urban areas were absent. All participants attended general education classrooms and there
were no gender differences in the group composition of the kindergarten and fifth grade samples.
Only 5% of the parents reported being of a different nationality other than French, and no
significant differences between and within samples were found when parents’ nationality was
taken into account.
2.2 Procedure

Data collection began during the final year of the preschool period. Behavioral and
cognitive assessment was conducted with all children enrolled in the preschools included in our
study. Through collaboration with school medical staff, parents were assigned questionnaires
concerning sociodemographic and familial characteristics, and teachers completed questionnaires
regarding children’s classroom behavior at preschool. Concomitantly, school doctors conducted
a health check exam. In France, it is standard procedure to perform a systematic examination of

all children aged between five and six years old that are enrolled in kindergarten. This
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examination includes a visual and audition exam, as well as the assessment of cognitive and
language development. All measures were obtained between January and June in the 2003-2004
school year. At fifth grade, cognitive assessment occurred during the spring semester of the
2008-2009 school year. All measures were individually administered in one session per child by
trained staff of the research team. In addition, teachers were asked to complete a questionnaire
concerning children’s classroom behavior and reports were collected during the same period of

the cognitive assessment. Fifth grade teachers were unaware of the results of the cognitive and
behavioral testing performed at kindergarten.

2.3. Measures

2.3.1. Kindergarten assessment (2003-2004 school ye&arents were asked to
provide background information relative to their families by means of questionnaires. These
included questions concerning parents’ level of education, defined as the final school grade
completed by each parent, as well as information concerning familial reading acquisition
background, such abetpresence of difficulties in learning to read in any of the child’s siblings.

Familial antecedents of reading difficulties Parents completed a questionnaire aimed at
examining the presence of reading-related difficulties during their childhood. Each parent was
asked to respond separately to the following question: “During your childhood did you manifest
one or several of the following problems that frequently worried your parents or teachers: (1)
“difficulties in expressing yourself orally or making yourself understand”; and (2) “difficulties in
learning to read”. Each of these items was scored zero (no) or one (yes). Note that the generic
term “reading difficulties” includes parental reports of oral language difficulties.

Because the purpose of the present swaly/to identify the presence or absence of a

history of reading difficulties irhildren’s family, we considered simultaneoughtents’
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responses to this questionnaire as well as their responses to the familial background
guestionnaire regardinge presence of reading difficulties in at least one of the child’s siblings.
In this way, familial antecedents of reading difficulties were defined as a binary variable in
which at least one of the parents reported the presence of oral or written language difficulties in
one of the members of the family (i.e., the parents and/or the siblings) or not.

BSEDS (Bilan de Santé: Evaluation du Développement pour la Scolarité de 5 a 6 ans).
The BSEDS battery ([Health Examination: School Developmental Assessment for Children aged
5-6 years], Zorman & Jacquier-Roux, 2001) is a standardized screening instrument widely used
with French preschool population that assesses children’s cognitive, motor and social
development. For the purpose of the current study, nine subtests were selected from the large
collection of tasks that compose this battery, namely: Rhyme identification (8 items), Syllabic
counting (5 items), Syllabic deletion (10 items), Vocabulary (15 items), Pseudoword repetition
(10 items), Oral comprehension (8 items), Letter reading (12 items), Sentence repetition (16
items) and Figure reproduction (6 itemfey further details see Giannopulu et al. (2008). These
subtests were chosen based on their psychometric soundness and evidence that these measures of
emergent literacy and language skills predict later reading acquisition and allow for the early
identification of children at risk of developing later reading difficulties (Zorman & Jacquier-
Roux, 2001).

2.3.2. Fifth grade assessment (2008-2009 school ye@he assessment performed at
fifth grade included thé&'Alouette reading test (Lefavrais, 2006), the ODEDYS battery (Outil de
Dépistage des DyslexiesVersion 2 [Dyslexia Screening Instrumerniersion 2], Jacquier-
Roux, Valdois & Zorman, 2002) and tteachers’ behavioral questionnaire. Thel’Alouette is a

standardized reading test commonly used by clinicians and researchers in France to identify
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children that exhibit reading difficultie$his instrument assesses children’s reading fluency and
accuracyand provides a standardized reading age according with the child’s chronological age or

school level. The ODEDYS battery allowed us to assess the word reading outcome at fifth grade
by means of a large span of reading and spelling tasks. For the purpose of the present study, eight
subtests from the ODEDYS battery were considered in addition {otlaerte: Word Reading
(Irregular, Regular and Pseudoword Reading), Word Dictation (Irregular, Regular and
Pseudoword Dictation) and Sentence Dictation (Accordance and Use Sentences). The selection
of these subtests was based on their reported reliability and sensitivity to identify children with
reading difficulties at the end of the elementary school (Jacquier-Roux, Valdois & Zorman,
2002). Moreover, these selected subtests represent the components of the ODEDYS battery
aimed to assess the ability to read words at the end of elementary school.

L’Alouette. In this test, the child has to read a 265-word text as quickly and as accurately
as possible. The text is composed of rare words, as well as some spelling and semantic traps, and
reading comprehension is not taken into account. The child has three minutes to complete the
task. The total score corresponds either to the number of correct words read in three minutes or
to the reading time (if fewer than three minutes), once the number of errors is computed. This
score is then converted into a standardized reading age that spans from six to 16 years.

Word reading (irregular, regular and pseudoword reading).In this task, the child was
provided a list of 20 irregular, 20 regular and 20 pseudowords and was asked to read each list of
words as quickly as possible. A score of one was attributed for each word correctly read and
three scores were generated, one for words, one for irregular words and another for pseudowords

(max = 20 for each set of words). In addition, children’s reading speed was recorded as the
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number of seconds required to read each of the lists of regular, irregular and pseudowords. This
scoring system yielded a minimum and maximum score of 37 and 188 seconds, respectively.

Word dictation (irregular, regular and pseudoword dictation). This task evaluates
children’s phonological and orthographic ability. Three sets of 10 irregular, 10 regular and 10
pseudowords each were presented orally to the child. The child was required to write each of the
presented words. The total score was the number of words correctly written and three scores
were generated for each set of 10 words (max=10 for each category of words). For pseudowords,
a correct answer was also attributed if a child presented an orthographic form that was
phonologically correct (ex. « nagul », « nagule », « nagulle » = one point).

Sentence dictation (use and accordance sentence®)e child was required to write a
text composed of five sentences. The main aim of this task was to measure the phonological and
orthographic processing of two sets of 10 words each, according to their spelling accuracy (use
sentences) and grammatical accordance (accordance sentences). The total score was the sum of
the correct answers for each set of 10 words (max=10 for use sentences and max=10 for
accordance sentences).

2.3.3. Common assessment at kindergarten and fifth grade.

Teachers’ behavioral questionnaire. Teachers completed a 21-item questionnaire used to
assess children’s classroom behaviors during preschool and fifth grade. Each item stated a
particular behavior (e.g. “the child can’t concentrate”) and was rated on a three-point scale to
denote whether the child displayed the particular behavior (i.e., O - no, 1 - sometimes, 2 - yes). A
previous study conducted by Giannopulu and colleagues (2008) has reported the usefulness of
this questionnaire as a screening instrument for the identification of behavioral problems by the

classroom teachers. Therefore, according with the methodology employed in the
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abovementioned study, we performed a principal component analysis of the 21 questions of the
guestionnaire at kindergarten and at fifth grade. Four factors were defined and each factor was
composed of four questions. These factors were named according to the specificity of the
questions they were based on, namely: F1, ‘hyperactivity’; F2, ‘inattention’; F3, ‘conduct
problems’ and F4, ‘unsociability’. We generated new variables, one for each factor, by summing
up the teachers’ answers to the questions that composed each specific factor. These four factors
accounted for 61% of the variance in the teachers’ behavioral reports at kindergarten and for
64% at fifth grade. Thinternal consistency of each factor was good with Cronbach’s alpha
values of .87, .82, .78, .74 at kindergarten, and .87, .81, .80, .63 at fifth grade for ‘hyperactivity’,
‘inattention’, ‘conduct problems’ and ‘unsociability’, respectively.
2.4. Datareduction and design of statistical analysis

The statistical analyses were conducted with the SAS 9 software ® (SAS, Institute Inc.
Cary, NC, USA). For the purpose of the present study we generated a BSEDS global score by
summing the standard scores obtained in all the nine subtests administered from the BSEDS
battery. Reliability for the BSED&obal score was good (Cronbach’s alpha reliability = .78).
Similarly, given the multiple measures derived from the ODEDYS battery at fifth grade, we
aimed to combine them into a composite score of word reading in order to increase reliability
and reduce the number of comparisons. For this purpose, we began by combining the standard
scores of the three word reading subtests, the reading speed scores for each of the word reading
subtests, and the five dictation subtests of words and sentences, into three aggregated measures,
respectively. Correlation analysis procedures were then performed to examine the pattern of
concurrent relations between these three aggregated measures together with the remaining

subtests of the ODEDYS battery. The three aggregated scores were substantially correlated
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among each other .50, p < .001, in all cases), but were only weakly correlated with the
remaining subtests of the ODEDYS battery. Subsequently, we conducted a principal component
analysis of these aggregated measures and all the subtests from the ODEDYS battery. The first
factor was composed of these three aggregated measures and accounted for 70% of the variance
in the ODEDYS overall performance at fifth grade (the factor loadings of these aggregated
measures were .86, .82 and .83 for the word reading score, the word reading speed and the
dictation score, respectively). Therefore, we considered it appropriate to combine them into a
composite score. Raw scores of the tasks that composed each of the three aggregated measures
were transformed into z scores and we generated a normally distributed composite score by
summing the z scores across these three measures. Hence, the word reading composite score
represents the combination of eight subtests from the ODBEXSy, as well as children’s

reading speed in the word reading subt@étse that this “word reading” composite includes the

scores of spelling tasks. Reliability of this comipowas good (Cronbach’s alpha reliability =

.78) and its correlation with4louette, a standardized measure of reading fluency and accuracy,
was high (r =.77, p <. 001). Consequently, only this composite score was taken into account in
the present study as the word reading outcome at fifth grade. In addition, we used this composite
score to discriminate children experiencing reading difficulties and normal readers at fifth grade.
Children who evidenced significantly lower performances on the word reading outcome at fifth
grade (defined by a cut off score of one standard deviation below the sample mean) were defined
as a reading difficulties group, while children whose performances were above this cut off score
composed the normal readers group. This cut off point selected approximately 11 % of the fifth
grade sample, a prevalence that is congruent with estimates from epidemiological studies (Fluss

et al., 2008; Watier et al., 2006).
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In our data analysis, we used chi-square tests and independent-samples t tests at each
grade level to uncover any differences within the kindergarten and the fifth grade sample
according with all the study measures. In addition, these same procedures were used to perform
group comparisons between the kindergarten and the fifth grade sample, as well as between
children with lower word reading performances at fifth grade, defined as a reading difficulties
group, and normal readers at the same school period.

The teachers’ behavioral questionnaire was analyzed through concurrent and longitudinal
correlation analysis procedures (CORR procedure). The concurrent analyses assessed the
association between teachers’ reported behavioral problems, children’s cognitive skills and
familial factors at kindergarten, as well as the relation &eatweacher’s behavioral reports and
word reading at fifth grade. The longitudinal analyses included the correlation of teachers’
factors at preschool with word reading at fifth grade, and the correlation among the teachers'
factors from kindergarten to fifth grade.

Finally, linear regressions (REG and GLM procedures of SAS) were used to examine the
concurrent contributions of familial antecedents of reading difficulties and teachers’ behavioral
factors in the prediction of the BSEDS overall score at kindergarten, as well as to test for the
longitudinal effects of these variables in the word reading outcome at fifth grade, while
controlling for the effects of children’s emergent literacy skills. These regression analyses allow
to estimate the degree to which the aforementioned variables (predictors) explained independent
variance (type Il sum of squares) children’s outcomes at kindergarten (BSEDS score) and at
fifth grade (ODEDYS score). Only the measures significarthtad with children’s outcomes at
kindergarten and at fifth grade were considered for inclusion in the regression analyses. It should

be mentioned that, in these regression analyses, we adjusted for the potential effects of
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background demographic confounds, namely gender and parents’ level of education. In addition,

we controlled for the effects of the months of testing of the emergent literacy skills at
kindergarten (from January to Jun&pr parents’ educational level, we generated a binary

variable defining whether none or at least one of the parents had obtained a high school diploma
and we included this variable in the regression analyses.

3. Theory

< Insert Figure 1 here >

The general conceptual model (see Figure 1) presents the hypothesized relationships
among emergent literacy skills, oral language, behavior problems, familial antecedents of
reading difficulties and word reading achievement from kindergarten to fifth grade. According
with the literature, preschoolers’ oral language and emergent literacy skills, such as phonological
awareness and letter knowledge, may each facilitate the ability to read words during elementary
school (Hecht et al., 2000; Lonigan, Burgess & Anthony, 2000; Storch & Whitehurst, 2002). In
addition, inattentive behavior, when compared with other externalizing problems, has an adverse
influence on the development of emergent literacy skills and contributes to the prediction of
reading acquisition during elementary school (Bub et al., 2007; Dally, 2006; Rabiner & Coie,
2000). Likewise, the presence of familial antecedents of reading difficulties is associated with
measures of emergent literacy skills at kindergarten and with later word reading achievement at
elementary school (Puolakanaho et al., 2007; Snowling, Gallagher & Frith, 2003). A new
component of Figure 1 that has been added in this model is the association of familial

antecedents of reading difficulties with teachers’ behavioral reports of inattention symptoms at
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kindergarten and at the end of elementary school. This assumption is based on a previous study
regarding the concurrent association found during kindergarten among parental antecedents of
reading difficulties, early literacy skills and teachers’ reports of inattention symptoms (Doyen et
al., 2004). In addition, evidence suggests that school-aged children that exhibited a family
history of reading difficulties were more likely to manifest attention-deficit disorder without
hyperactivity (ADD/WO; Hynd, Lorys, Semrud-Clikeman & Nieves, 1991). More recently, twin
studies have advanced the argument of shared familiality between RD and ADHD (Friedman et
al., 2003) and underscored that the association between inattention and reading is in place from
kindergarten onwards and is partially attributable to common genetic and environmental
influences (Ebejer et al., 2010; Paloyelis, Rijsdijk, Wood, Asherson & Kuntsi, 2010; Willcutt et
al., 2007). Therefore, it is proposed that the presence of familial antecedents of reading
difficulties will be associated with emergent literacy skills, teachers’ reports of inattention
symptoms, and word reading from kindergarten to fifth grade. The hypotheses of the current
study were that:
1.  Teachers’ reports of attention problems would be substantially and consistently
associated with measures of emergent literacy skills in kindergarten and with word
reading at fifth grade, when compared with teachers’ reports of hyperactivity, conduct
problems and unsociability;
2. Children whose parents reported antecedents of reading difficulties in the family would
obtain a higher freques of teachers’ reports of attention problems and lower
performances on measures of reading-related skills in kindergarten and in fifth grade,
when compared with children without a family history of difficulties in learning to

read;
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3.  Word reading at fifth grade would be best predicted by kindergarten measures of
emergent literacy skills. Family history of reading difficultieachers’ reports of
attention problems, and emergent literacy skills at kindergarten would contribute
independently to the prediction of the word reading outcome.

4. Results
4.1. Descriptive statistics and preliminary analyses

Demographic and descriptive statistics for all measures at kindergarten and fifth grade are
presented in Table 1 and 2. It is informative to note that the number of observations (N) available
for some of the study’s variables differed according with the assessment measures used to collect
data at kindergarten and at fifth grade. Therefore, due to the presence of missing data for some of
the participants in the present study, the data analysis here reported was based on the total of
participants that presented complete data in each of the measures included in the statistical
analyses described subsequently.

As previously mentioned, reliabilities for the teachers questionnaire, the BSEDS battery
and the ODEDYS word reading composite score were in the acceptable range. Performances in
the BSEDS subtests were free from floor and ceiling effects on almost all tasks, with the
exception of modest ceiling effects on two of the dictation tasks. However, there was sufficient
variability on these measures to allow us to examine their association with the word reading
outcome and the behavioral variables. We begin by presenting the results of the cross sectional
analysis of thatudy’s variables at kindergarten and at the fifth grade school period.

Subsequently, we report the results of the longitudinal analysis performed between the teachers’
behavioral questionnaire from kindergarten to the fifth grade, and we indicate the relative

contribution of each of the study variables to the prediction of the word reading outcome at fifth
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grade. Finally, we present the results of the group comparisons performed between the group of

children defined as experiencing reading difficulties and normal readers.

< Insert Table 1 and 2 here >

In order to examine group differences between the participants followed and non-
followed from kindergarten through fifth graddii<square and t test comparisons were
conducted for all the study’s variables. Results of these analyses are summarized in Table 3 and
4. The group followed through fifth grade contained a significantly higher proportion of students
whose at least one parent had a high school diploma, than the kindergarten group. Students in the
non-followed group came from families with a significantly higher proportion of parents that
reported reading difficulties in the family, as compared to students in the fifth grade group.
Moreover, t test comparisons revealed that children followed from kindergarten through fifth
grade obtained significantly higher global scores in the BSEDS battery and a lower proportion of
‘unsociability’ symptoms reported by the teacher, than the non-followed group. However, both
groups were equivalent concerning gendertaschers’ reports of hyperactivity’, ‘inattention’
and ‘conduct problems’. The significant differences found between the groups of participants
followed and non-followed through fifth grade may be partially explained by grade retention (i.e.
two subsequent years at the same grade) of some students with academic difficulties from
kindergarten onwards. In the French educational system, children showing low educational
achievement can be retained throughout the course of elementary school. Therefors, student
retained during elementary school were not in fifth grade during the school year where data

collection took place. Preschoolers with lower performances on the measures of early reading
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skills and whose parents had lower educational levels presented a significantly higher probability
of being retained during elementary school, due to the often-cited influence of these variables on
children’s school achievement (for a review, see Duncan et al., 2007). Hence, grade level

retention of participants from kindergarten to fifth grade contributed to the sample attrition
observed between the two grade levels and provides a plausible justification for the over-
representation of children in the fifth grade sample with better cognitive resources and a family

background characterized by a higher educational level of the parents.

< Insert Table 3 and 4 here >

4.2. Cross sectional analyses

4.2.1. Correlations among factors of theetichers’ behavioral questionnaire at
kindergarten and at fifth grade. To assess the concurrent association among the four factors
derived from the teachers’ behavioral questionnaire, correlation analyses were conducted both
within the kindergarten and the fifth grade sample. Results in the kindergarten period indicated
that teachers’ behavioral reports were all significantly associated with each other at the .001
level. Teachers’ reports of ‘hyperactivity’ were significantly correlated with ‘inattention’ (r =
.51), ‘conduct problems’ (r = .55) and unsociability’ (r = .52). Furthermore, teachérsports of
‘conduct problems’ correlated significantly with ‘unsociability’ (r =.52), and ‘inattention’ was
correlated both with ‘conduct problems’ (r =.39) and ‘unsociability’ (r = .41).

This pattern of results between teachers’ reports of behavioral difficulties was reproduced
at the fifth grade level. Hence, teachers’ reported ‘hyperactivity’ was significantly correlated

with ‘inattention’ (r = .49, p<.0001), ‘conduct problems’ (r = .45, p<.0001) and unsociability’



Running head: BEHAVIOR PROBLEMS AND READING ACHIEVEMENT 24

(r =.53, p <.0001). In addition, results indicated a statistically significant relationship between
teachers’ reports of ‘conduct problems’ and ‘unsociability’ (r = .45, p <.001), as well as between
teachers’ reports of ‘inattention’ and ‘conduct problems’ (r = .26, p<.004) and ‘unsociability’

(r =.33, p =.0002).

4.2.2. Relations of readingrelated skills and teachers’ behavioral questionnaire at
kindergarten and at fifth grade. As a first step, we aimed at examining the concurrent
associations between children’s performance in the BSED 3attery and teachers’ behavioral
reports at kindergarten, as well as the relationship between the word reading outcome and
teachers’ behavioral reports at fifth grade. For this purpose, we conducted correlation analyses
between children’s performance in the BSEDBattery and teachers’ behavioral reports at
kindergarten, and between the word reading outcome and teachers’ behavioral reports at fifth
grade. At the kindergarten level, the results indicated that the BSEDS global score was correlated
with teachers’ reports of ‘inattention’ (r = -.43, p<.001), ‘hyperactivity’ (r =-.24, p <. 001),
‘unsociability’ (r =-.23, p<.001) and ‘conduct problems’ (r =-.10, p < .05).

In fifth grade, the results revealed that only ‘inattention’ reported by the teacher was
concurrently related with word reading at fifth-grade (34, p<.001). Neither ‘hyperactivity’,
‘conduct problems or ‘unsociability’ were significantly correlated with the word reading
composite score in the fifth grade (p >.05 in all cases).

4.2.3. Relations of emergent literacy skills, familial antecedents of reading
difficulties and teachers’ behavioral questionnaire at kindergarten. We aimed to examine
the pattern of concurrent relations between teachers’ reports of behavioral problems, familial
antecedents of reading difficulties and the overall performance in the BSEDS battery. For this

purpose, t tests were conducted in order to analyze group differences in the BSEDS global score
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and teachers' behavioral reports according to parents’ educational level and familial antecedents
of reading difficulties. The results revealed significant group differences in BSEDS global scores
and teachers’ behavioral reports according to parents’ educational level and familial antecedents

of reading difficulties. Students that had parents with lower education levels presented lower
BSEDS global scores £t-7.11, p<.001) and a higher proportion of ‘inattention’ symptoms

reported by the teacher (t = 2.98, p = .003). Similarly, students whose parents had reported
familial antecedents of reading difficulties presented lower BSEDS global scores (t =3.16, p
.002) and a higher frequency of ‘inattention’ reports from the teacher (t =-3.07, p = .002).

Teachers’ reports of ‘hyperactivity’, ‘conduct problems’ or “unsociability’ did not differ

significantly according t@arents’ educational level or familial antecedents of reading

difficulties (p >.05 in all cases). Moreover, chi-square comparisons revealed that reports of
antecedents of reading difficulties in the family came from parents who had significantly lower
educational levels (chi-square (1) = 28.03, p < .001).

Finally, we performed a series of regression analyses to examine the unique contribution
of the behavioral and familial variables to the proportion of variance explained in the BSEDS
global composite score at kindergarten. For this purpose, teachers’ reports of behavioral
problems were entered in the first set of analysis, and familial antecedents of reading difficulties
and parents’ educational level were progressively added to the statistical model. Only the
variables predicting the BSEDS global score were retained in the final model. As seen in table 5,
results from our first set of analysis (Step 1) indicated that thetdathters’ factors accounted
for 20% of the BSEDS overall performance in kindergarten (r2 = 20%). When considetting eac
of the teachers’ factors, ‘inattention’, ‘conduct problems’ and ‘unsociability’ had a significant

impact on BSEDSverall performance, whereas ‘hyperactivity’ had no significant effect. It is
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worth noting that the coefficient of ‘conduct problems’ is positive and significant (p = 0.04)
suggesting that absence of such “problems” has a negative effect on BSEDS wherfinattention

and ‘unsociability are taken into account. Due to the marginal values of statistical significance
evidenced by thesdactors, teachers reports of ‘hyperactivity’, ‘conduct problems’ and
‘unsociability’ were eliminated from the model. Therefore, in the second step of analysis (Step

2), we entered in the regressitir teachers’ ‘inattention’ factor together with the measure of

familial antecedents of reading difficulties. The results indicated that these two variables had a
significant influence on the proportion of variance of the BSEDS global score (r2 = 20%). In the
final set of analysis (Step 3), parents’ educational level, teachers’ reports of ‘inattention’ and

familial antecedents of reading difficulties were simultaneously added to our model.
Collectively, these three variables accounted for 25% of the unique variance of the BSEDS

global score at kindergarten.

< Insert Table 5 here >

4.2.4. Relations of familial antecedents of reading difficulties with teachers’
behavioral questionnaire and word reading at fifth grade.In order to examine group
differences in the word reading score and teachers’ reports of behavioral problems at fifth grade
according to familial antecedents of reading difficulties and parents’ educational level, t test
comparisons were performed. Results revealed that parental reports of familial antecedents of
reading difficulties were related with lower word reading scores (t = 3.33, p =.001) and with a
higher frequency of teachers’ reports of ‘inattention’ (t = -2.75, p=.007). Conversely, parents’

education levewas not related neither with the word reading outcome and teachers’ reports of
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‘inattention’ at fifth grade, nor with the parental reports of familial antecedents of reading
difficulties (p>.05). Similarly, teachers’ reports of ‘hyperactivity’, ‘conduct problems’ and
‘unsociability’ were not significantly related with parents’ educational level and familial
antecedents of reading difficulties (p > .05 in all cases).
4.3. Longitudinal analyses

4.3.1. Relations of emergent literacy skills, familial antecedents of reading
difficulties and teachers’ behavioral questionnaire (kindergarten and fifth grade) with
word reading at fifth grade. The longitudinal contribution of the variables included in the
present study to the prediction of the word reading outcome at fifth grade was assessed by means
of regression analysis. The results of these analyses are presented in table 6 and depict the
coefficient attributed to each study variable in the prediction of word reading at fifth grade and
the proportion of variance uniquely accounted by each variable included in the statistical model.
These results were obtained from different sets of regression analysis and only the variables
significantly correlated with fifth grade word reading were included in these analyses. This
eliminated all variables except teachers’ reports of ‘inattention’ at fifth grade (r = -.34, p=
.0002), parental reports of familial antecedents of reading difficultres.26, p = .001), and
three emergent literacy measures from the BSEDS battery at kindergarten, namely syllabic
deletion (r = .30, p =.0002), oral comprehension (r = .24, p = .003) and letter reading (r = .31, p
=.0001)

The first set of regression analyses (Stepl) examined the unique influence of familial
antecedents of readimigfficulties and teachers’ reports of ‘inattention’ at fifth grade on the word
reading outcome, without controlling for the effects of the literacy-related variables measured at

kindergarten. The results indicated that these two variables uniquely accounted for 15% of the
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proportion of variance of the word reading outcome at fifth grade. In a second stage (Step 2), we
entered the abovementioned BSEDS subtests into our analysis as possible predictors of word
reading at fifth grade. The results indicated that the subtests of syllabic deletion, oral
comprehension and letter reading made significant independent contributions to the prediction of
fifth-grade word reading (r2 = .18).

Subsequently, familial antecedents of reading difficulties (Step 3) and t€aehpers of
‘inattention’ at fifth grade (Step 4) were progressively added to the model one at a time, while
controlling for the effects of the three BSEDS subtests on word reading at fifth grade. This
allowed us to assess the unique contribution of familial antecedents of reading difficulties and
teachers’ reports of ‘inattention’ at fifth grade in the proportion of variance of word reading. The
inclusion of familial antecedents of reading acquisition in the statistical model contributed to
increase the proportion of total variance explained by these four variables (r2 = .20). Despite the
reasonably low, although statistically significant, proportion of variance explained by familial
antecedents of reading acquisition, the results of this model demonstrate the unique contribution
of familial antecedents of reading difficulties in the word reading outcome at fifth grade, even
after the emergent literacy variables were entered into the model. In contrast (Step 4), despite the
unique contribution of fifth gradteachers’ reports of ‘inattention’ in the proportion of variance
explained in the word reading outcome (r2 = .25), its value has failed to reach significance once
the emergent literacy skills measured at kindergarten were taken into account. This result
suggests that the emergent literacy skills measured at kindergarten accounted for the association
between teachers’ reports of ‘inattention’ and word reading at fifth grade. Therefore, we
conducted a correlation analysis to examine the association betweens’ reports of

‘inattention’ at fifth grade and the BSEDS subtests administered during kindergarten that
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significantly predicted the word reading outcome at fifth grade. Results evidenced that only the
subtest of letter reading was significantly etated with teachers’ report of ‘inattention’ at fifth

grade (r=-.30, p = .001). This result suggestst the association between teachers’ reported
‘inattention’ and word reading at fifth grade was mediated by the study’s measure of letter

reading skills.

The final set of regression analyses (Step 5) included the simultaneous entry of all the
abovementioned variables as explanatory variables of the fifth grade word reading outcome. In
these analyses, the measure of oral comprehension failed to approach statistical significance and
was not included in the final model (p = .30). Results revealed that the variables of syllabic
deletion, letter reading, familial antecedents of reading difficulties and teachers’ reports of
‘inattention’ accounted for 26% of the proportion of variance of the word reading outcome at
fifth grade. However, in this regression, both familial antecedents of reading difficulties and
teachers’ reports of ‘inattention” only marginally contributed to the prediction of the word
reading outcome in fifth grade (p = .08 and p = .10, respectively).

Overall, these results suggest that emergent literacy skills at kindergarten mediate to
some extent the effect of familial antecedents of reading difficulties and teachers’ reports of

‘inattention’ on the reading outcome at fifth grade.

< Insert Table 6 here >

Lastly, chi-square and t tests were used to compare children with reading difficulties and

normal readers according with sociodemographic background and the variables significantly

correlated with word reading at fifth grade. As seen in Table 7 and 8, the results of these analyses
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corroborated largely the findings from the regression analysis, with the exception of teachers’

reports of ‘inattention”. The reading difficulties group presented lower performances on the

subtests of syllabic deletion, oral comprehension and letter reading and there was a large effect
of these variables in the differences observed between groups (Cohen, 1992). In addition, this
group also presented a higher frequency of parental reports of familial antecedents of reading
difficulties when compared with the normal readers group. However, there were no significant

differences between these two groups concerningdasacbports of ‘inattention’ (p = .09).

< Insert Table 7 and 8 here >

5. Discussion

The purpose of the present study was to investigate the longitudinal associations between
a host of early literacy-related and behavioral variables with word reading achievement in a
sample of French students followed from kindergarten to the fifth grade. A second aim of the
study was to extend previous findings concerning the association of familial antecedents of
reading difficulties, teachers’ reports of behavioral problems and emergent literacy skills at
kindergarten with word reading achievement at the end of elementary school. Although previous
studies in France have examined the role of cognitive, familial and behavioral factors in the
subsequent reading achievement of French children (Billard et al., 2008, 203tk l, 2008;
Watier et al., 2006), few longitudinal studies have focused on the developmental precursors of
mid-term reading achievement in a non-diagnosed community sample. The longitudinal analysis
reported here is one of the first works comprising a time period as long as 6 years of formal

school instruction.
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The cross sectional analyses performed at kindergarten between teachers’ reports of
behavioral problems and the overall performance in the BSEDS battery revealed that
‘hyperactivity’ ‘inattention’, ‘conduct problems’ and unsociability’ were significantly associated
with the BSEDS global score, in accordance with the often-cited link between externalizing
behavior problems and reading achievement (Hinshaw, 1992, for a review). However, the results
from the regression analysis revealed that teachers’ reports of ‘inattention’, when compared with
the remaining reports of classroom behavior, were most consistently associated with the global
performance in the BSEDS battery. These results corroborate previous findings concerning the
significant association between attention problems and emergent literacy skills in preschool
children (Giannopulu et al., 2008; Lonigan et al., 1999). Interestingly, the results of the present
study indicated that childrented by their teachers as ‘inattentive’ and unsociable presented
lower scores in the BSEDS battery, when compared with children whose teachers reported
‘inattention” and unsociabilitgymptoms concurrently withconduct problems’. This particular
finding has important educational implications. As pointed out by Barriga and colleagues (2002),
children who do not exhibit symptoms that cause some disturbance in the classroom can be hard
to detect by their teachers and to be referred for further assessment and remediation. In what
concerns the current study, a reasonable explanation for these findings is that the children who
manifested both inattentive and disruptive behaviors during the preschool period, had already
been referred to educational supervision due to their disruptive problems and, thus, might have
benefited from adequate intervention strategies compared with children who exhibited
inattention and unsociability symptoms exclusively.

Furthermore, the pattern of concurrent associations at fifth yeadeen teachers’

reports of behavioral problems and the word reading outcome revealed that only ‘inattention’
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was significantly correlated with word reading in the same school period, and is in line with the
results obtained in the kindergarten period. This result seems to reflect the cross-sectional
association found in numerous studies between inattention and word reading achievement in
elementary school children (Billard et al., 2009; Dally, 2006; Giannopulu et al., 2008; McGee et
al., 2002; Rabiner & Coie, 2000; Roy & Rutter, 2006). Reading difficulties were shown to be
more strongly associated with the inattentive subtype of ADHD (Giannopulu et al., 2008;
Hinshaw, 1992; Lundervold, Heimann & Manger, 2008; Willcutt & Pennington, 2000a) and the
association between conduct problems and reading difficulties was mediated by co-morbid
ADHD (Carroll et al., 2004; Willcutt & Pennington, 2000b).

In addition, the findings of the cross sectional analyses performed in the kindergarten
period revealed that teachers’ reports of ‘inattention’, together with parents’ educational level
and familial antecedents of reading difficulties independently accounted for 25% of the variance
in the BSEDS global score, even after controlling for all the other behavioral and background
variables. Furthermore, the results at the kindergarten period revealed significant group
differences in the BSED&obal performance and teachers’ reports of ‘inattention’ when parents’
education level was taken into account. This result corroborates the findings from several studies
indicating that parents’ level of education influences considerably the development of early
reading skills (Billard et al., 2008; Dellatolas et al., 2006; Hecht et al., 2000) and that attention
skills are highly associated with parental education (Billard et al., 2010; Dellatolas et al., 2006;
Pennington et al., 2009, for a review). In the same vein, children whose parents reported familial
antecedents of reading difficulties presented laB&DS’ global scores and a higher frequency
of ‘inattention’ symptoms reported by the teacher. These results provide support to the

contention that both reading difficulties and ADHD are highly familial (Pennington et al., 2009,
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for a review). Several studies have reported that children at family risk of dyslexia, where at least
one member of the family was reported to be dyslexic, presented lower scores in key early
reading-related skills during kindergarten and were at increased risk of developing literacy
problems (Snowling et al., 2003; Puolakanaho et al., 2007). The results from the present study
regarding the shared association of familial antecedents of reading difficulties with both

emergent literacy skills and teachers’ inattention reports provide an extension of the above-cited

findings by presenting evidence that children at familial risk of developing reading difficulties
might also be at increased risk for attention problems. Moreover, these results replicate the
findings obtained by Doyen and colleagues (2004) from their analyses of the relationship among
familial antecedents of reading difficulties, early literacy skills and teachers’ reports of

inattention symptoms during kindergarten. In this sense, children raised in families characterized
by a history of difficulties in learning to read are not only at risk of developing reading

difficulties, but might also be especially vulnerable to the development of attention problems.
Importantly, the results of the current study highlight the significant association between parental
reports of familial antecedents of reading difficulties and parents’ educational level at

kindergarten. Families where only one of the parents had a high school diploma more frequently
reported the presence of difficulties in learning to read in at least one member of the family (i.e. a
sibling and/or the parents). These findings invite the hypothesis that the co-occurrence of early
reading difficulties and attention problems in children with a familial history of reading

difficulties is particularly associated with environmental factors, such as parental education.
Children from families characterized by low parental education levels and a family history of
reading difficulties might be at increased risk of developing co-morbid reading difficulties and

attention problems, due to the well established interference of inattentive behavior in reading
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acquisition (Dally, 2006), especially in disadvantaged environments (Velting & Whitehurst,
1997).

The results from the longitudinal analyses indicated that both familial antecedents of
reading difficulties and teachers’ ‘inattention’ reports at fifth grade made significant
contributions to the prediction of fifth grade word reading. However, neither of these variables
explained a significant proportion of variance in word reading at fifth grade beyond that
accounted by the measures of syllabic deletion and letter reading at kindergarten. These two
measures embody often-cited skills considered of major importance in reading development,
namely phonological awareness and letter knowledge. The role of these early reading-related
skills on the acquisition of word identification skills is well established, in accordance with an
extensive body of literature (Castles & Coltheart, 2004; Hecht et al., 2000; Hulme et gl., 2005
Sprenger-Charolles et al., 2003; Whitehurst & Lonigan, 1998). Most importantly, the results
from the longitudinal analyses confirmed that parents’ reports of familial antecedents of reading
difficulties were longitudinally associated both with lower wargliing scores and teachers’
‘inattention’ reports at fifth grade. In the same line, group comparisons between normal readers
and children who presented lower performances on the word reading outcome at fifth grade lent
support to these results by revealing that these groups were reliably different from one another
on measures of syllabic deletion, letter reading, familial antecedents of reading difficulties and
teachers’ reports of ‘inattention’ problems. Taken together, these results confirm the pertinence
of including these measures in screening procedures aimed to identify children at risk of
developing reading difficulties. Puolakanaho and colleagues (2007) have demonstrated that a
rough screening procedure including familial risk status and measures of phonological

awareness, letter knowledge and rapid naming provided a reliable method for estimating a
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child’s individual risk for developing RD from the age of 3.5 years. The results of the present
study extend these findings by demonstrating that preschoolers with a family history of reading
difficulties might also be at increased risk of manifesting co-morbid attention problems at the
end of elementary school together with reading difficulties. This assumption is contingent with
the results obtained by Hynd et al. (1991) who indicated that children with attention-deficit
disorder without hyperactivity (ADD/WO) were more likely to exhibit a family history of
reading difficulties. Unique to the present study is the finding of the longitudinal association
between reading difficulties and attention problems in children with a family history of reading
difficulties in a non-diagnosed community sample followed from preschool to late elementary
school, some of whom would have been expected to develop reading problems. These results
concur with research evidences from family studies regarding the shared familiality of RD and
ADHD (Friedman et al., 2003) and suggest that family factors play a role in the co-occurrence of
these two disorders. Furthermore, our results align well with twin studies that recently
demonstrated that the association between RD and inattention symptoms is in place during
kindergarten (Ebejer et al, 2010; Willcutt et al., 2007) and is largely driven by genetic and
environmental factors (Paloyelis et al., 2010). Taken together, the findings here presented
underline the importance of considering the contribution of family-specific factors as antecedent
variables in the co-occurrence of reading difficulties and inattention behavioral problems from
kindergarten onwards.

Finally, teachers’ ‘inattention’ reports at kindergarten and at fifth grade were not
predictive of the word reading outcome at fifth grade over and beyond the study’s measures of
syllabic deletion and letter knowledge. This result is concurrent with the findings of Castellanos

and Tannock (2002) who concluded thathers’ reported inattention is not necessarily specific,



Running head: BEHAVIOR PROBLEMS AND READING ACHIEVEMENT 36

as the relation between it and specific attention tests is not necessarily strong or even significant
(Castellanos & Tannock, 2002). Likewise, it is possible that teachers tend to systematically
report inattention in pupils with reading problems, since both reading difficulties and the
inattentive subtype of ADHD often manifest themselves in poor reading performance (Aaron et
al., 2002). Hence, the association between teachers’ judgments of classroom inattention and

children’s cognitive and academic performance puts forward the assumption that teachers’

reported inattention might rely on the observation of low cognitive and academic performances
(Giannopulu et al, 2008).

In summary, the present study has confirmed the crucial role that phonological awareness
and letter knowledge play as developmental precursors of word reading skills in a sample of
French students followed from kindergarten to fifth grade. In addition, our results suggest that
familial antecedents of reading difficulties constitute an important risk indicator of those children
who probably will develop reading difficulties. Most importantly, the current study presented
evidence that children whose parents reported familial antecedents of reading difficulties were
more likely to have lower performances on reading-related tasks, and to be rated by their
teachers as inattentive, both at kindergarten and at the end of elementary school.

There are a number of limitations to this study that should be mentioned. The community
sample used in the present study was drawn from a rural and suburban total population enrolled
in general education classrooms and therefore caution is warranted in the interpretation of our
results with respect to generalization of the findings to other populations. In addition, logistic
constraints limited the follow-up of a larger sample of children from preschool through fifth-
grade, which explains the high attrition rate verified between the two school years.

Consequently, despite the important size of the kindergarten sample, the size of the fifth grade
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sample constrained the power of the data analysis performed in the present study and hindered
the use of alternative statistical models, such as structural equation modeling. Similarly, the fifth
grade sample size limited the analysis of the group comparisons between normal readers and the
reading difficulties group. The significantly reduced proportion of students at-risk of
experiencing reading difficulties in the fifth grade sample restricted the examination of the extent
to which the prediction patterns would hold up for this particular group. Second, the
classification of behaviorgiroblems as ‘hyperactivity’, ‘inattention’, ‘conduct problems’ and
‘unsociability’ relied on teachers’ responses to four questions by category and thus do not reflect
true diagnostic categories. Additionally, the study of the association between behavioral
problems such as inattention and reading difficulties implies the consideration of several external
correlates of both disorders, namely: 1Q, socio cultural background, family environment, among
others. In the present study, only parents’ level of education was considered. Moreover, the
presence of missing data coupled with our reliance in the treatment of complete cases may have
obscured significant relations between variables, namely the association between inattentive
behavior at kindergarten with subsequent inattentive behavior and word reading achievement at
fifth grade. Finally, our results do not indicate the specific nature of the familial history of
reading difficultiesand were based on parent’s responses to two questions. Although these
caveats restrained the power and extension of the data analysis conducted in the present study,
these limitations do not exclude the validity and pertinence of the findings regarding the shared
influence of familial antecedents of reading difficulties on both reading and inattentive behavior.
6. Implications and future research directions
The educational implication of the findings here presented is noteworthy. The inclusion

of information about familial antecedents of reading difficulties in screening procedures during
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preschool improves the early identification of children that might develop reading difficulties at
the end of elementary school. Importantly, the results indicated that children characterized by a
familial history of reading difficulties might represent a vulnerable group in risk of manifesting
concurrent attention problems from preschool to fifth grade. Moreover, emergent literacy skills
at kindergarten mediated to some extent the effect of familial antecedents of reading difficulties
and teachers’ reports of ‘inattention’ on the reading outcome at fifth grade. Taken all together,

these findings emphasize the importance of considering familial antecedents of reading
difficulties as an antecedent variable in the co-occurrence of reading difficulties and attention
problems.

Further studies are needed that focus in more detail on the mechanisms by which familial
antecedents of reading difficulties operate in learning difficulties in general and in reading
development specifically. These studies should include additional measures of parental testing
aimed at confirming and uncovering the specific nature of familial reading difficulties, as well as
attention problems. This could allow the improvement of our understanding of which domains of
familial antecedentf reading difficulties are related specifically with children’s reading

difficulties and attention problems.
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Table 1

Descriptive statistics of the study variables at kindergarten

Kindergarten variables N % M SD Min Max
Sociodemographic background 812

Sex (boys) 52

Age (years) 584 .34 5.07 7.19

Parents educational level
At least one parent has high school diploma 382 47

Familial antecedents of reading difficulties

(cases reported) 171 21
BSEDS
Global composite score 677 g1 14 24 99
Phonological awareness composite score 789 15.70 585 O 23
Rhymes 796 537 241 O 8
Syllabic counting 794 438 117 O 5
Syllabic deletion 789 589 363 O 10
Vocabulary 753 20.18 429 1 30
Pseudoword Repetition 796 1255 3.13 1 16
Oral Comprehension 798 753 174 1 10
Letter reading 786 582 338 O 12
Sentence repetition 766 13.78 2.89 O 16
Figure reproduction 781 424 188 O 6
Teachers’ Questionnaire 590
Kindergarten Hyperactivity 105 199 O 8
Kindergarten Inattention 122 198 O 8
Kindergarten Conduct Problems 64 149 O 8
Kindergarten Unsociability 31 9 O 7
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Table 2

Descriptive statistics of the study variables at fifth grade

Fifth grade variables N % M SD Min Max
Sociodemographic background 150

Sex (boys) 51

Age 10.77 .33 10.08 11.42

Parents educational level
At least one parent has high school diploma 59 39

Familial antecedents of reading difficulties

(cases reported) 21 14
ODEDYS 150
Word Reading composite score -.0006 .84 -256 1.41
Teachers’ Questionnaire 114
Kindergarten Hyperactivity 85 160 O 7
Fifth grade Hyperactivity 95 182 O 8
Kindergarten Inattention 1 171 O 8
Fifth grade Inattention 97 165 O 7
Kindergarten Conduct Problems 71 137 O 8
Fifth grade Conduct Problems 66 132 O 7
Kindergarten Unsociability 14 46 0 2
Fifth grade Unsociability 40 91 0 4
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Table 3

Group differences between the children non-followed and followed from kindergarten through

fifth grade according to sociodemographic and familial variables

Non-followed Followed
N (%) N (%) chi-square df p
Sociodemographic background
Sex
Boys 343 (52.13) 79 (51.30) .03 1 .85
Girls 315 (47.87) 75 (48.70)
Parents educational level
One parent has high school diploma 293 (49.16) 57 (38.26) 5.69 1 .01
Both parents have high school diplon 303 (50.84) 92 (61.74)
Familial antecedents of reading
difficulties
Absent 514 (77.88) 133 (86.36) 5.51 1 .02
Present 146 (22.12) 21 (13.64)
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Table 4
Group differences between the children non-followed and followed from kindergarten through

fifth grade according tohe BSEDS composite score and teachers’ ratings of behavioral

problems
Non-followed Followed
M SD N M SD N t p
BSEDS
Global composite score .69 .14 536 73 .11 141 -3.45 .0006
Teachers’ Questionnaire
Kindergarten Hyperactivity 1.08 2.06 498 .83 1.58 89 1.32 .18
Kindergarten Inattention 1.25 2.02 491 1.01 1.71 88 1.20 .23
Kindergarten Conduct Problems .61 1.52 501 .73 1.36 89 -70 .48

Kindergarten Unsociability .33 1.01 499 13 45 88 3.03 .003
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Table 5

Regression analysis of the BSEDS composite score at kindergarten

57

Kindergarten BSEDS composite

r2 3 S(R) t p
(Step 1)
Teachers’ Questionnaire
Kindergarten Hyperactivity .20 -.003 .004 -.61 54
Kindergarten Inattention -.03 .004 -8.07 <.0001
Kindergarten Conduct Problems .01 .005 2.07 .04
Kindergarten Unsociability -.02 .008 -2.24 .03
(Step 2)
Teachers’ Questionnaire
Kindergarten Inattention .20 -.03 .003 -10.10 <.0001
Familial antecedents of reading difficultie: -.04 .02 -2.46 .014
(Step 3)
Teachers’ Questionnaire
Kindergarten Inattention 25 -.03 .003 -9.41  <.0001
Familial antecedents of reading difficultie: -.03 .01 -2.05 .04
Parents educational level .06 .01 5.14 <.0001

r2. R-square; 3. Parameter Estimate; S(R). Parameter Estimate /Standard Error
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Table 6

Regression analysis of the ODEDYS word reading composite score at fifth grade

Fifth grade ODEDYS Word Reading compos

r2 B3 S(R) t P
(Step 1)
Teachers’ Questionnaire
Fifth grade Inattention .15 -.15 .05 -3.24 .002
Familial antecedents of reading difficulties -43 20 -2.10 .04
(Step 2)
BSEDS subtests
Syllabic deletion .18 .06 .02 2.56 .012
Oral Comprehension .09 .05 1.99 .048
Letter reading .07 .03 2.67 .008
(Step 3)
BSEDS subtests
Syllabic deletion .05 .02 2.29 .02
Oral Comprehension .20 .08 .05 1.69 .09
Letter reading .06 .02 2.62 .009
Familial antecedents of reading difficulties ~42 20 -2.13 .04
(Step 4)
BSEDS subtests
Syllabic deletion .05 .03 2.18 .03
Oral Comprehension .25 .05 .05 1.05 .30
Letter reading .08 .03 2.65 .009
Teachers’ Questionnaire
Fifth grade Inattention -.09 .05 -1.75 .08
(Step 5)
BSEDS subtests
Syllabic deletion .26 .05 .03 2.11 .04
Letter reading .08 .03 2.77 .006
-.37 21 -1.76 .08

Familial antecedents of reading difficulties

Teachers’ Questionnaire
Fifth grade Inattention -.08 .05 -1.66 10

r2. R-square; 3. Parameter Estimate; S(3). Parameter Estimate /Standard Error
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Table 7
Group differences between children with reading difficulties and normal readers at fifth grade

according to sociodemographic and familial variables

Reading Normal
difficulties readers
N (%) N (%) chi-square df p
Sociodemographic background
Sex
Boys 6 (37.5) 72 (52.94) 1.4 1 .24
Girls 10 (62.5) 64 (47.06)

Parents educational level
One parent has high school diploma 6 (37.5) 50 (38.17) .002 1 .95
Both parents have high school diplom 10 (62.5) 81 (61.83)

Familial antecedents of reading

difficulties
Absent 10 (62.5) 121 (88.97) 8.42 1 .004
Present 6 (37.5) 15 (11.03)
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Table 8

Group differences between children with reading difficulties and normal readers at fifth grade

according to the ODEDYS'’ subtests and teacher’s ratings of inattention problems

Reading Normal
difficulties readers
M SD N M SD N t p es

ODEDYS subtests
Syllabic deletion 419 3.15 16 6.71 3.19 134 -3.03 .007 .77
Oral Comprehension 6.56 1.63 16 7.79 145 135 -2.87 .01 .81
Letter reading 431 227 16 6.19 2.79 131 -3.04 .006 .68
Teachers’ Questionnaire
Fifth grade Inattention 1.87 2.26 15 .80 1.48 102 1.76 .09 .65

es = Effect sizes
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Kindergarten Fifth Grade

Early literacy skills

Phonological awareness
Letter knowledge
Oral comprehension

Word reading achievement

Familial antecedents of reading difficulties

Behavior Problems Behavior Problems

> Inattention Inattention
Hyperactivity Hyperactivty
Conduct problems Conduct problems
Unsociability Unsociability

Figure 1. General model for analysis: Relations among emergent literacy skills, familial

antecedents of reading difficulties, behavioral problems, and word reading.
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