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Abstract 

Reading research has confirmed that phonological processing has a pre-eminent role in 
facilitating reading success, while a separate body of research into reading difficulties has 
shown that poor behavioural adjustment has a close association with reading failure. This 
paper reports the findings from a longitudinal study in which both phonological processing 
and inattentive behaviour are hypothesized to have a causal influence on the attainment of 
early reading skills. 

Data from individually administered measures of phonological processing, word-level 
reading and reading comprehension, as well as teacher and parent ratings of children's 
behaviour were collected from a cohort of 166 children at 12 month intervals, in 
kindergarten, first and second grade. The results from multiple linear regression analyses 
suggested that teacher-rated inattentiveness and some phonological abilities had a 
significant influence on subsequent reading. There was also evidence of reciprocal 
relationships between prior reading and subsequent inattentiveness and phonological 
awareness. The existence of bi-directional influences and the finding that inattentive 
behaviour had a significant influence on early reading outcomes over and above 
phonological processing ability, have important implications for reading instruction as well as 
for devising appropriate preventative or remedial interventions. 
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The Influence of Phonological Processing and Inattentive Behaviour on Early Reading 

Over the last twenty years, a comprehensive model of the reading acquisition process has 
been established. Phonological processes have been shown to be key prerequisites to 
accurate and efficient word identification and, in turn, accurate and efficient identification of 
individual words frees up attentional capacity which is then available for comprehension of 
text (Adams & Bruck, 1993; Share & Stanovich, 1995; Wagner & Torgesen, 1987). 

Phonological processing refers to the awareness and use of the sound structure of a 
language and is generally considered to consist of two separate kinds of abilities known as 
phonological awareness and phonological coding (Wagner & Torgesen, 1987). Phonological 
awareness is an awareness of the constituent sounds which make up words and assists 
beginning readers to match a familiar spoken word with its written equivalent (Majsterek & 
Ellenwood, 1995). For example, a child who is aware that the three individual sounds /c/ /a/ 
/t/ can be blended together to make the word "cat", will more readily understand how each 
sound or phoneme within a word is represented by a written symbol (grapheme). 

Phonological coding refers to the processes of storing and retrieving sound-based 
information. When beginning readers are confronted with an unfamiliar word, they need to 
be able to access the sound of each grapheme within the word relatively quickly. Once the 
sound for each letter in the word has been retrieved, each sound must be temporarily stored 
in working memory and then blended together in the correct order to give the identity of the 
new word (Wagner, 1988). Efficiency or "automaticity" in retrieving sound-based information 
frees up attentional resources for comprehension purposes and is typically measured by 
tasks involving the rapid naming of familiar objects, colours or letters (Bowers & Swanson, 
1991; Ehri & Wilce, 1983). The capacity of working memory to store phonological 
information temporarily is typically assessed by recall tasks involving sound-based 
information, such as lists of digits, letters or words (Mann, 1984, Wagner & Torgesen, 1987). 

Although there is now widespread agreement about the importance of these phonological 
processes to successful reading acquisition, there is less consensus about the specific 
effects of each type of phonological process and its relative impact on reading outcomes. In 
addition, although the theory of reading acquisition proposes that improvements in 
phonological awareness cause improvements in word identification skills which then lead to 
increases in reading comprehension scores, very few studies have included reading 
comprehension as an outcome measure (Bus & van Ijzendoorn, 1999). So, although the first 
stage of the reading model has been examined extensively and ample evidence has been 
provided to support the direct influence of phonological processes on word level reading, the 
indirect effects of phonological processes on reading comprehension through their influence 
on word identification have been assumed rather than directly established. 

The first aim of the present study was to examine the relative influences of the different 
types of phonological processes on word identification and also to examine whether 
phonological processing has an indirect influence on reading comprehension through word 
level reading. 

A second aim of the study was to investigate the role of inattentive behaviour in the early 
stages of reading. While the association of externalising behaviours with reading difficulties 
is also well established (Cantwell & Baker, 1991; Kavale, 1988), very few studies have 
examined the origins of the relationship between these two areas. Recent studies have 
identified that inattentiveness is more likely to be associated with academic under-



achievement than other externalizing behaviours such as anti-social or over-active 
behaviour (e.g., Adams et al., 1999; Fergusson et al., 1997; Hinshaw et al., 1987). In an 
extensive longitudinal study, Fergusson et al. (1997) found that attentional difficulties, in the 
absence of early conduct problems and independent of intelligence, were associated with 
reading delays and longer term academic underachievement. Research investigating 
relations among emergent literacy skills and behaviour problems in preschool children has 
suggested that inattentiveness may play a causal role in the development of reading 
difficulties, as inattentive children may be less likely to benefit from participation in literacy-
related classroom activities (Lonigan et al., 1999). Following their investigation of the 
relationship between attentional difficulties and academic attainment in a sample of UK 
children from grade three to grade six, Adams et al. (1999:583) concluded that "behaviour 
can be comparable in the size of its effect on reading to phonological awareness". 

While there is considerable evidence supporting an association between behaviour and 
reading problems (see reviews by Hinshaw, 1992; Horn & Packard, 1985), Byrne (1992) has 
suggested that any hypothesized correlate of reading difficulties needs to be tied to a 
theoretical framework in order to establish its role as a contributing variable. In the present 
study, a model of the reading acquisition procedure incorporating the established links 
between phonological processing, word-level reading and reading comprehension and 
including an hypothesized causal influence of inattentive behaviour within this process, is 
proposed. 

The Role of Inattentive Behaviour in Reading Acquisition 

The proposed model suggests that inattentive behaviour has the potential to disrupt both 
word and text level reading. It is proposed that inattentive behaviour may impede: (a) the 
application of letter-sound knowledge in decoding unfamiliar words; (b) the formation of 
orthographic representations necessary for direct access to the identity of familiar words; 
and (c) reading comprehension directly, as well as indirectly through its influence on word 
level reading. 

Letter-sound knowledge and phonemic awareness are critical co-requisites in reading 
acquisition (Share, 1995; Tunmer et al., 1998). Although beginning readers with only a 
rudimentary awareness of sounds at the syllabic or rime level may profit from early reading 
instruction, it is not until children attain understanding of the alphabetic principle and 
awareness of sounds at the phonemic level, that independent decoding skills can develop 
(Adams, 1990; Byrne & Fielding-Barnsley, 1993; Fowler, 1991). The extensive research 
investigating the progression from a shallow sensitivity of sounds to an explicit 
understanding of grapheme-phoneme relationships makes many references to the role of 
attentive behaviour in this process. 

In order to understand that spoken words are composed of individual phonemes which are 
represented in print by graphemes, beginning readers need to know "what to attend to" 
(Adams & Bruck, 1993). According to Perfetti (1991:72) in order for beginning readers to 
learn to associate a phoneme with a grapheme, they must be able to attend to the phoneme. 
Treiman (1992:100) also endorsed that as children become familiar with onset and rime 
divisions within words, their attention is then drawn to the phonemic structure of these units. 
Thus, unlike oral language processes which occur intuitively and at a subconscious level, 
reading depends on metalinguistic skills involving a conscious choice to focus attention on 
the structural features of language (Tunmer & Hoover, 1993). 

In his explanation of independent decoding skill as a self-teaching mechanism in beginning 
reading, Share (1995:169) proposed that decoding skill only provides opportunities for self-
teaching. "Other factors such as the quantity and quality of print exposure together with the 



ability and/or inclination to attend to and remember orthographic detail will determine the 
extent to which these opportunities are exploited" (italics added). Thus inattentive readers 
may face a penalty in both routes to word identification. Lack of attention to the specific 
orthographic details in a written word impairs a child's ability to identify words as whole units 
through the direct visual route, while lack of conscious awareness of phonemic associations 
impedes phonological decoding. 

Finally, the role of attention in reading comprehension has been elaborated in the 
information processing and verbal efficiency theories, which suggest that attention is a 
limited resource in working memory capacity (e.g., LaBerge & Samuels, 1974; Perfetti, 1986; 
Shankweiler, 1992). If inattentiveness makes word identification processes slow and 
laborious then it would have an indirect effect on reading comprehension. Additionally, 
inattentiveness may also have a direct effect on comprehension by interfering with, or 
preventing self-monitoring strategies during the act of reading. 

Thus, it is proposed that adequate levels of phonological processing in combination 
with attentiveness are necessary for the attainment of letter-sound knowledge, and for the 
acquisition of word identification strategies. It is predicted that attentive behaviour will 
contribute to variance in reading outcomes over and above the variance explained by 
phonological processes. 

According to Gollob and Reichardt (1987:86) the best way to estimate causal effects is to fit 
models to longitudinal data "because causes take time to exert their effects". Longitudinal 
investigations of causal effects also have an advantage over cross-sectional analyses, as 
longitudinal models allow for the inclusion of prior measures of the dependent variable, thus 
controlling for the possibility of autoregressive effects. In the present study, a longitudinal 
design using multiple linear regression as the method of analysis was employed to examine 
the hypothesized causal relationships between phonological processing, inattentive 
behaviour and reading. 

The Model for Analysis 

The general conceptual model (Figure 1) presents the hypothesized relationships between 
phonological processes, inattentive behaviour, word identification and reading 
comprehension. Age and gender have been included in the model as background variables. 
At each grade level, from kindergarten to second grade, phonological processing was 
measured by five latent constructs and measures of inattentiveness were obtained from 
behaviour ratings from both teachers and parents. Following path analysis conventions, 
ellipses are used to represent latent constructs, and rectangles are used to depict observed 
variables. The general direction of the relationships posited in the model is from left to right. 

According to established reading acquisition models, phonological processes, that is, 
phonological awareness and phonological coding may each facilitate word identification 
skills and, in the early grades of schooling, reading comprehension is primarily dependent on 
accurate and efficient word identification. 

  

  

  

 Figure 1 General model for analysis: Model of proposed relationships among background 
variables, phonological processing, inattentive behaviour and reading. 



A new component of Figure 1 that has been added to established reading models is the 
influence of inattentive behaviour in the reading acquisition process. It is proposed that 
inattentive behaviour may have an adverse influence at each stage of the reading 
acquisition process. 

Both phonological awareness and phonological coding processes are included in the model. 
Following other longitudinal studies conducted by Wagner and colleagues (1993; 1994; 
1997), in the present study phonological awareness has been separated into two types, 
phonological synthesis and phonological analysis. Blending sounds to form words is referred 
to as phonological synthesis, while tasks such as breaking words into their constituent 
components is known as phonological analysis. According to Wagner et al. (1993) 
phonological synthesis and phonological analysis show enough unique variance such that 
they can be conceptualized as distinct aspects of phonological awareness. Both types of 
phonological coding (rapid naming and verbal memory) were also included in order to 
examine the interrelationships among phonological abilities over time, as well their 
associations with reading development. 

Inattentive behaviour was measured by obtaining both teacher and parent ratings on the 
Rowe Behavioural Rating Inventory (RBRI: Rowe & Rowe, 1997). The RBRI contains three 
subscales measuring inattentive, antisocial and restless/overactive behaviours. Although the 
behaviour of prime interest in this study was inattentiveness, the other two subscales were 
also employed in preliminary analyses in order to compare the effects of each of the three 
types of behaviour on reading performance. 

As recommended by Wagner et al. (1994, 1997), multiple indicators of the phonological 
processing abilities were employed in order to form one-factor congeneric models, or latent 
constructs, of each phonological ability. Similarly, latent constructs were also formed for 
each of the behaviour subscales. The use of latent constructs rather than single, observed 
variables is recommended when hypothesized causal relationships are being investigated. 
Because single tests are unlikely to fully represent an underlying construct, the error 
associated with imperfect measurement may lead to overestimates of the relationships 
among variables (Wagner et al., 1994). 

Although other studies investigating causal influences on reading outcomes have included 
IQ tests or measures of verbal intelligence as independent variables, this was not possible in 
the present study. Intelligence tests are not routinely conducted in Australian schools, and 
thus such measures were not available for inclusion in the present study. The omission of a 
measure of intelligence may be a limitation of the present study, however, other researchers 
have found that in the early years of schooling, neither intelligence measures nor measures 
of verbal proficiency contribute any additional variance to reading performance over and 
above phonological processing abilities (e.g., Stanovich, Cunningham & Feeman, 1984; 
Wagner et al, 1994). 

The present longitudinal study also permits an examination of bidirectional relations among 
phonological processing, behavioural adjustment and reading performance, and attempts to 
unravel the early associations between these constructs. 

Method 

In the first year of the study 166 kindergarten children from 4 schools were individually 
assessed on measures of phonological processing and reading and the teachers and 
parents of each child completed a behaviour rating inventory. The kindergarten cohort was 
reassessed on these same measures in both first and second grade. 



From the phonological processing tasks, one-factor congeneric models were computed 
using LISREL techniques to provide four latent phonological processing variables. These 
included: blending ( a measure of phonological synthesis); deletion (a measure of 
phonological analysis); and rapid naming and verbal memory (two measures of phonological 
coding). Preliminary analyses revealed that of the three parent and teacher-rated 
behavioural adjustment sub-scales, only teacher-rated inattentiveness had a significant 
association with reading outcomes. Thus, teacher-rated inattentiveness was selected as the 
most sensitive measure of behavioural adjustment and the other teacher and parent-rated 
subscales were omitted from further analyses. 

There were four reading measures in kindergarten and these measures were included in the 
longitudinal model in order to account for the autoregressive effect of prior reading 
competence. The measures of early reading performance for the kindergarten children 
included knowledge of letter sounds and letter names, word recognition (40 words from the 
preprimer and primer lists from the Burns/Roe Informal Reading Inventory) and the Passage 
Comprehension Test from the Woodcock Reading Mastery Tests (WRMT, 1987). First-grade 
word identification was assessed by two measures of word-level reading, word recognition 
(Burns/Roe, 1989) and a measure of pseudoword reading (WRMT -Test 4). Second-grade 
reading comprehension was assessed using the WRMT- Passage Comprehension Test. 
Table 1 shows the variables included in the longitudinal analyses. 

  

Table 1. Variables included in the longitudinal analyses. 

Constructs Variables 

BACKGROUND Age 

  Gender 

KINDERGARTEN PHONOLOGICAL 
PROCESSING 

  

Phonological Awareness   

Phonological Synthesis Blending 

Phonological Analysis Deletion 

    

Phonological Coding   

Coding in Lexical Access Rapid Naming 

Coding in Working Memory Verbal Memory 

    



KINDERGARTEN INATTENTIVE 
BEHAVIOUR 

Teacher-rated inattentiveness 

    

KINDERGARTEN READING   

Letter Identification Letter sounds 

  Letter names 

Word Identification Word recognition (Burns/Roe) 

Reading Comprehension Passage comprehension (Woodcock) 

    

1st GRADE WORD IDENTIFICATION Word recognition (Burns/Roe) 

  Pseudo-word reading (WRMT-R) 

    

2ND GRADE READING COMPREHENSION Passage comprehension (Woodcock) 

  

Influences of Kindergarten Variables on Second-Grade Reading Comprehension 
Mediated through First-Grade Word Identification 

In order to examine the causal relationships proposed within the model, an analysis of the 
longitudinal influences on second-grade reading comprehension was conducted. This 
analysis employed data from the three years of the study and the results are represented as 
a path diagram in Figure 2. The first stage of the analysis examined the predictive 
kindergarten influences on first-grade word level reading ability, while the second stage 
examined the influence of first-grade word identification on second-grade reading 
comprehension. 

  

  

 
 
 
 

 Figure 2 Standardized paths from background variables and kindergarten measures of 
phonological processing, inattentive behaviour and reading to 2nd grade reading 



comprehension, mediated through 1st grade word identification. Only significant paths 
(p<.05) are shown. 

Regarding the role of phonological processes in reading acquisition, the longitudinal analysis 
showed that kindergarten performance on the phonological tasks of blending and rapid 
naming had a significant influence on first-grade word identification and consequently, an 
indirect influence on second-grade reading comprehension. These results suggest that early 
efficiency and accuracy in retrieving phonological codes from memory and in combining 
these isolated sounds, assists children to identify words. Thus, the impact of these two 
phonological processes was to enhance word reading skills, which in turn contributed to 
subsequent reading comprehension performance. The small but direct effect of kindergarten 
deletion on second-grade reading comprehension suggests that the early ability to 
manipulate component sounds within words may be an especially important predictor of later 
reading success. However, not all of the phonological processes made significant 
contributions to the reading acquisition process. There were no significant effects of verbal 
memory on either word identification or reading comprehension outcomes. 

Also supporting the proposed model was the finding that kindergarten inattentiveness (as 
rated by teachers) had a significant direct influence on first-grade word reading, and 
consequently an indirect influence on second-grade reading comprehension. There was no 
evidence to suggest that inattentiveness had a direct effect on reading comprehension. 
These findings suggest that children who were less attentive in the kindergarten classroom 
were likely to be disadvantaged in their subsequent ability to read words. As discussed 
previously, because comprehension of text is highly dependent on successful word 
identification in the early grades, compromised word reading skills are likely to impair a 
child's capacity to obtain the meaning of a written passage. As indicated in Figure 2, the 
impact of inattentive behaviour on subsequent word identification (β = -.14) was comparable 
to the impact of prior letter name knowledge (β = .13) and word recognition (β = .15) on 
subsequent word reading skill. These results suggest that how attentive children are in the 
kindergarten classroom may be just as important to later reading success as the number of 
letters or words that children are able to identify in their first year at school. 

Finally, the inclusion of prior reading measures in the longitudinal analysis permitted an 
examination of the influence of prior reading performance on subsequent reading 
performance. The longitudinal model showed that second-grade reading comprehension 
was significantly influenced by kindergarten letter and word identification but not by prior 
reading comprehension. This meant that how well children identified letters and decoded 
words in kindergarten was more important to their subsequent competence in understanding 
what they read, than were prior comprehension skills. This finding supports the "bottom-up" 
theory of reading acquisition which postulates that the greatest hurdle for beginning readers 
in comprehending text, is to decode or identify the individual words within the text (Adams & 
Bruck, 1993). 

Reciprocal Influence of Reading on Phonological Processing and Inattentiveness 

While the previous results suggest that some phonological processes and inattentive 
behaviour may have a significant influence on subsequent reading, there is also evidence 
that early reading skills may influence subsequent phonological awareness (e.g., Perfetti et 
al., 1987; Wagner et al., 1994) or behaviour (Williams & McGee, 1994). In order to examine 
the association of prior reading with phonological ability and inattentive behaviour in a 
subsequent grade, two further multiple regression analyses of the data were conducted. 

Firstly, in order to examine whether prior reading or inattentiveness had a causal influence 
on subsequent phonological ability, while controlling for the background variables and prior 



phonological ability, the five phonological processing measures were regressed individually 
on the background variables and kindergarten measures of reading, inattentiveness and the 
same phonological ability (Table 2). The second regression analysis examined the influence 
of prior reading on subsequent inattentiveness, while controlling for the effects of the 
background variables, prior inattentiveness and phonological ability (Table 3). In these 
tables, the Full Beta weights refer to the values of the standardized path coefficients when 
all the variables were included in the model. The R² Change refers to the unique contribution 
of the proposed causal variables after controlling for age, gender and the autoregressive 
effects. 

Influence of Kindergarten Reading and Inattentiveness on Second-Grade 
Phonological Processing 

In each of the five analyses investigating the influence of kindergarten word recognition on 
the second-grade phonological processes, kindergarten word recognition had no significant 
effect on any of the second-grade phonological processing abilities. These results were 
similar to the results obtained by Wagner et al. (1994) in their examination of reciprocal 
relationships between prior word-level reading and subsequent phonological processing 
ability. Wagner et al. (1994) attributed the lack of a causal influence of kindergarten word 
identification on subsequent phonological processing ability to floor effects on their word 
reading and word attack tasks. Similarly, there was limited differentiation among the 
kindergarten cohort in the word reading task in the current study, on which 75 percent of the 
children scored less than 12. Wagner et al. replaced their word identification measure with 
letter-name and letter-sound knowledge and found that these reading related measures had 
a causal influence on measures of phonological awareness and rapid naming, but not 
memory. When word reading was replaced by the letter identification measures in the 
current study, results similar to Wagner et al's. were obtained. 

Table 2 presents the results of the regression analyses examining the influence of 
kindergarten letter-sound knowledge and inattentiveness on second-grade phonological 
processing abilities, while controlling for background variables and prior phonological 
processing ability. 

When the kindergarten reading measure of word recognition was replaced by letter-sound 
knowledge in the current study, there was evidence of a significant causal influence of letter-
sound knowledge on two of the second-grade phonological processing abilities, blending 
and deletion. In the results reported in Table 2, letter-sound knowledge was used as the 
kindergarten reading measure. Results similar to those presented in Table 2 were also 
obtained when letter-name knowledge was used as the kindergarten reading measure. 
These results suggest that the ability to identify letters in kindergarten had an enduring 
influence on phonological awareness in second grade. Facility in connecting graphemes with 
their corresponding phonemes in kindergarten appeared to enhance a child's ability to 
synthesize or segment sounds within orally presented words, two years later. 

Table 2 Influences of Kindergarten Letter Sound Knowledge and Inattentiveness on 
2nd Grade Phonological Processing Abilities, controlling for prior Phonological Ability, Gender 
and Age 

Kindergarten Influences Full Beta % R² Change 

BLENDING 



Control Variables     

Prior blending .40***   

Gender -.11   

Age -.16*   

Unique R² for Control Variables   13.3*** 

Causal Variables     

Letter-sound knowledge .34*** 7.4*** 

Prior inattentiveness .07 0.0 

Total R² for control & causal var.   34.5*** 

DELETION 

Control variables     

Prior deletion .35***   

Gender -.17*   

Age -.12   

Unique R² for Control Variables   12.0*** 

Causal Variables     

Letter-sound knowledge .23* 3.1* 

Prior inattentiveness -.24** 3.7** 

Total R² for control & causal var.   41.3*** 

RAPID NAMING 

Control variables     

Prior rapid naming .57***   

Gender -.03   

Age -.09   



Unique R² for Control Variables   27.7*** 

Causal Variables     

Letter-sound knowledge .11 0.9 

Prior inattentiveness .08 0.5 

Total R² for control & causal var.   34.7*** 

VERBAL MEMORY 

Control variables     

Prior verbal memory .69***   

Gender -.05   

Age .01   

Unique R² for Control Variables   41.2*** 

Causal Variables     

Letter-sound knowledge .05 0.1 

Prior inattentiveness -.04 0.1 

Total R² for control & causal var.   50.8*** 

Note. * Indicates significant variables when all five variables were included in the model. 

*p < .05. **p < .01. ***p < .001. 

Additionally, inattentive behaviour in kindergarten also had a significant influence on 
subsequent ability to delete sounds from words. The contribution of inattentive behaviour to 
explaining variation in second-grade performance on deletion tasks (3.7%), was greater than 
the unique variance accounted for by prior reading (3.1%). This finding suggests that 
attentive behaviour in the kindergarten classroom may be equally as important to the 
development of phonological analysis ability as early reading skills. 

As indicated in Table 2, there was no causal influence of kindergarten letter-sound 
knowledge on either of the second-grade phonological coding variables. Performance in 
both the rapid naming and verbal memory tasks was almost totally explained by prior ability 
in these two areas. Neither of the background measures, nor inattentive behaviour in 
kindergarten, had any significant effect on a child's ability to store or retrieve phonological 
information in second grade. Thus, the results of the kindergarten to second-grade analysis 
suggest that phonological awareness abilities may be influenced by prior levels of reading or 



inattentiveness, while phonological coding abilities may be more stable cognitive traits which 
are less likely to be altered by classroom behaviour or reading achievements. 

Influence Of Kindergarten Reading On Second-Grade Inattentiveness 

The final longitudinal analysis examines whether prior reading influenced subsequent 
inattentive behaviour, as rated by teachers. It has been suggested by researchers in the 
reading difficulties field (e.g. Williams & McGee, 1994) that early difficulties learning to read 
may be the cause of later behaviour problems. 

In order to investigate whether prior reading had an influence on subsequent inattentiveness 
in the current study, the longitudinal analysis was repeated, with classroom inattentiveness 
(teacher-ratings) rather than reading, as the dependent variable. Table 3 presents the 
results of the regression analysis examining the influence of prior reading (causal variable) 
on subsequent teacher-rated inattentiveness (dependent variable), while controlling for the 
background variables, phonological processing ability and prior inattentiveness (control 
variables). 

Table 3 Influence of Kindergarten Reading on Teacher-Rated Inattentiveness in 

Second-Grade, controlling for Gender, Age and Prior Phonological Processing 

  Teacher-Rated Inattentiveness 

Exogenous Variables Kindergarten to 2nd grade 

  Full 

Beta 

% R² 

Change 

Control Variables     

Background   0.1 

Gender -.01   

Age -.03   

Prior Phonological Processing   0.9 

Blending .07   

Deletion -.08   

Rapid naming -.05   

Verbal memory -.00   

Autoregressor   16.9*** 



Prior Inattentiveness .52***   

      

Causal Variable-Prior Reading   2.3 

Letter and Word Identification -.18   

Reading Comprehension .22   

Total R² for control & causal var.   34.5*** 

* p <.05; ** p < .01; *** p < .001 

In the current study, there was no evidence that any of the kindergarten factors were 
causing problems of inattention in the second-grade classroom, apart from the very strong 
influence of prior behaviour. 

In this analysis only teacher-rated inattentive behaviour was considered as a possible 
consequence of reading outcomes. However, a number of researchers have suggested that 
deficient reading skills may cause other types of externalizing behaviour problems (e.g., 
Williams & McGee, 1994; Ferguson & Lynskey, 1997). In order to examine whether prior 
reading ability may have had an influence on other types of externalizing behaviour, the 
second-grade teacher-rated subscales assessing antisocial and overactive behaviour were 
regressed on prior measures of reading and the control variables. The results of these two 
analyses revealed that reading did not have a significant influence on either antisocial or 
overactive behaviour. However, in each analysis, there was a strong autoregressive effect of 
prior behaviour, with kindergarten levels of behaviour accounting for 60% of the variance in 
second-grade anti-social behaviour and 50% of the variance in second-grade overactivity. 

Discussion and Conclusions 

The current longitudinal study of the relationships between phonological processing, 
inattentive behaviour and early reading has provided some insight into the developing 
relationships between these three constructs. In kindergarten, a combination of factors 
appeared to influence subsequent reading competence. Successful word identification in 
first grade depended directly on adequate phonological awareness and efficient name 
retrieval processes in combination with attentive behaviour in kindergarten. As indicated in 
Figure 2, the effect of inattentive behaviour in kindergarten on first-grade word identification 
was as important as rapid naming ability, letter name knowledge and skill in recognising 
words. As well as an initial direct influence on first-grade word reading skills, inattentive 
behaviour also had a cumulative influence on subsequent reading through the substantial 
effects that first-grade word reading had on second-grade reading comprehension. Thus the 
effect of inattentive behaviour at school entry may be of particular concern because of its 
potential to disrupt the acquisition of early word reading skills which are crucial to later 
reading success. 

The results from the present study, which showed that inattentive behaviour exerted an 
influence on reading outcomes independent of phonological abilities, provide tentative 
support for the proposal that inattentive behaviour may cause some children to respond 
inadequately to effective instruction. Other researchers have suggested that it is how 



children respond to reading instruction, rather than school entry levels of phonological 
awareness that is the critical factor in successful reading acquisition (e.g. Wimmer et 
al.,1991). In an investigation of the effectiveness of intervention programs for children with 
weak phonological skills, Torgesen et al. (1999) found that the attention and behaviour 
problems of many of the children made it difficult for them to profit from the intervention 
programs, even though the instruction was provided in a one-to-one teaching situation. If the 
behavioural characteristics of children receiving intensive one-to-one phonological 
awareness and reading instruction remained a significant influence on their reading 
outcomes despite long-term specialized instruction under relatively optimum learning 
conditions, then a child's behavioural adjustment may be even more important when reading 
instruction is provided in a whole-class teaching situation. 

The examination of alternate models revealed some evidence of reciprocal relationships 
among reading, phonological awareness and inattentive behaviour. While kindergarten letter 
knowledge and teacher-rated inattentiveness had a significant influence on subsequent 
phonological awareness, there was no evidence to suggest that either kindergarten reading 
or phonological processing ability had an influence on subsequent behaviour once the 
autoregressive effect of prior behaviour was controlled. 

The finding that kindergarten letter knowledge had a significant influence on the ability to 
blend or delete sounds in second grade supports the results of other research showing that 
reading has a reciprocal causal influence on phonological awareness (e.g. Wagner et al., 
1994). The results from the current study suggest that kindergarten letter knowledge may 
enhance awareness of the sound structures of words and the constituent sounds within 
them. There was also evidence to suggest that inattentiveness may interfere with the 
development of phonological awareness. Inattentive behaviour in kindergarten had a 
significant adverse effect on how well children could delete or detect differences in sounds in 
second grade. It appears that children who are inattentive in the kindergarten classroom 
suffer an ongoing disadvantage when it comes to tasks requiring manipulation of the sub-
lexical components of words. Considering that there is already extensive evidence 
documenting the crucial role that phonological awareness plays in early reading acquisition 
(see Wagner & Torgesen, 1987), these findings are particularly disturbing. Not only did 
inattentiveness have a direct influence on reading words, but inattentiveness also appeared 
to interfere with the development and refinement of the critical phonological abilities on 
which reading progress depends. 

Finally, the investigation of the effects of prior reading on subsequent behaviour suggested 
that reading skills were not significantly related to any type of behavioural outcome once 
prior behavioural adjustment was accounted for. These findings concur with those obtained 
from two retrospective investigations of adolescent behaviour problems where it was found 
that behavioural difficulties led to either increased behavioural difficulties (Maughan et al., 
1996) or to academic underachievement (Richards et al., 1995), but these studies provided 
no evidence to suggest that academic underachievement exacerbated or caused 
behavioural difficulties. 

In conclusion, the results from the present study suggest that phonological awareness and 
rapid naming abilities are crucial to success in subsequent word-level reading and reading 
comprehension. The finding that inattentive behaviour had a significant role, not only in the 
acquisition of early reading skills but also in the development of phonological awareness 
abilities, suggests that early indications of attention problems in the classroom should not be 
ignored. If inattentive behaviour is disrupting the acquisition and development of the 
foundational skills which are necessary for subsequent reading success, then interventions 
to prevent reading difficulties should optimally address both phonological processes and 
inattentive behaviour during the early days of school. 
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