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“The great tragedy of science [is] the slaying of a beautiful hypothesis by an ugly fact.“  

(Thomas H. Huxley, 1870) 
 

 There is little dispute about the basic idea that oral language skills are fundamentally related to 
reading.  In response to much eloquent theorizing and compelling empirical evidence from research with 
beginning readers and students with reading disabilities, a consensus has coalesced around the view that 
phonological abilities are the most crucial language skills for successfully learning to read, and that 
phonological weaknesses underlie most reading disabilities (Adams, 1990; Committee on the Prevention 
of Reading Difficulties of Young Children, 1998; Liberman, Shankweiler, & Liberman, 1989; 
Shankweiler & Fowler, in press; Stanovich & Siegel, 1994; Torgesen et al., 1999). This phonological 
model is indeed a “beautiful hypothesis,” and one that has been hailed as “one of the more notable 
scientific success stories of the last decade” (Stanovich, 1991, p. 78). 
 
 In most research on this beautiful hypothesis, however, the focus has been on a rather narrow 
developmental window - namely, the primary grades.  Although a growing body of relevant findings 
about the language and literacy development of younger and older children has become available, it has 
largely been disregarded.  When this evidence is examined for compatibility with the phonological 
model, many results appear to be “ugly facts” that are inconsistent with predictions drawn from the 
model.  After describing some of these anomalies, I discuss their implications for interpreting the 
phonological account of reading disabilities within a broader developmental framework. 
 
A Beautiful Hypothesis 
 
 Although some details of the consensus phonological model may be debated, its core premises 
are agreed on and well specified.  These are illustrated in Figure 1 and are succinctly captured by a 
recent definition of dyslexia (reading disability) as “a specific learning disability that is neurobiological 
in origin,” that is “characterized by difficulties with accurate and/or fluent word recognition and by poor 
spelling and decoding abilities” which “typically result from a deficit in the phonological component of 
language....Secondary consequences may include problems in reading comprehension and reduced 
reading experience that can impede growth of vocabulary and background knowledge” (Lyon, Shaywitz, 
& Shaywitz, 2003, p. 2). 
 
 In other words, from a developmental perspective on reading disabilities, a beginning student’s 
weakness in the phonological component of language results in delayed and weak attainment of 
phonological awareness (the appreciation that spoken words consist of smaller sound elements).  This in 
turn makes it difficult for the child to grasp the alphabetic principle (that letters usually represent the 
speech sounds known as phonemes).  The lack of this insight necessarily impedes the learning of 
grapheme-phoneme correspondences, which must be relied on for decoding printed words.  Hence, the 
acquisition of word recognition skills is seriously impaired.  Because word recognition is inefficient and 
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inaccurate, reading is slow and effortful, with text comprehension obstructed by the failure to recognize 
the words and by the need to devote most cognitive resources to decoding and word identification.  The 
child thus reads infrequently, so less information about words, facts, and concepts can be acquired 
through reading.  The strong and voluminous empirical support for the model, drawn primarily from 
research with students in the primary grades, has been summarized in many other sources (e.g., 
Committee on the Prevention of Reading Difficulties of Young Children, 1998; McCardle & Chhabra, 
2004; Stanovich & Siegel, 1994) and is not reviewed here.   
 
Figure 1. Phonological model of the development of reading disabilities.   
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 As a developmental psychologist, I feel that it is interesting for both theoretical and practical 
reasons to evaluate the model’s fit to the data across a wider age range.  Some rather straightforward 
predictions from the model can be drawn, I think, about phonological and literacy skills in the preschool 
years and in the upper elementary and higher school grades.  First, the well-established phonological 
deficits of poor readers in the early school years are presumed to be foreshadowed by delayed or 
impaired phonological development at younger ages (e.g., Fowler, 1991; Thomas & Senechal, 1998).  
Accordingly, one would predict that the future reading abilities of preschoolers and beginning 
kindergartners should be more strongly and consistently predicted by measures of their phonological 
skills than by other cognitive and language measures, and that young children who later develop reading 
disabilities should have exhibited prior weaknesses primarily in phonological development rather than in 
other language domains.   
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 Second, with regard to literacy development beyond the primary grades, the model predicts that 
students who have difficulty acquiring word recognition and decoding skills from the outset of schooling 
would be likely to suffer various secondary consequences at older ages, such as weak reading 
comprehension and difficulty in acquiring new vocabulary terms and other kinds of information that are 
typically acquired through reading.  Consequently, according to the “Matthew Effects” hypothesis 
(Stanovich, 1986), a widening of the gap between good and poor readers over time in their literacy skills 
is expected to occur.  In addition, it would also be unlikely that students with strong phonological and 
reading skills in first through third grade would develop dyslexia at a later point. 
 
 To examine these expectations of the phonological model, three bodies of research are especially 
germane.  These include studies of the prediction of future reading, the development of language-
impaired preschoolers, and the growth in literacy skills beyond the primary grades.  Although such 
research is less abundant than the vast body of work on primary grade students, it nevertheless affords a 
sufficient data base for examining whether the model’s predictions are borne out.  As is discussed, the 
evidence is often to the contrary.  Furthermore, these studies also reveal several additional findings that 
would not be predicted by the model and that are difficult to reconcile with it.   
 
 These “ugly facts,” it bears noting, have been independently replicated at least once by different 
researchers, often from different academic disciplines.  In light of that, although some of the following 
phenomena may appear quite puzzling and implausible, they should not be dismissed as merely “noise” 
or spurious Type I (chance) errors. 
 
Ugly Fact #1: Measures of phonological awareness and other phonological skills are not the 
strongest or most consistent predictors of the future reading levels of beginning students. 
 
 Many longitudinal studies have investigated how well various kindergarten measures (i.e., taken 
prior to the start of formal reading instruction) can predict subsequent reading achievement.  Figure 2 
summarizes the results of a meta-analysis of prediction data from 61 research samples (Scarborough, 
1988).  Although the highest correlations with reading have usually been obtained for predictor 
measures that require knowledge of print itself (letter identification and familiarity with print/book 
concepts), a few oral language skills also predict reading outcomes well, accounting for about 20% of 
the variance.  This set includes not just phonological awareness, but also several non-phonological 
skills: oral language proficiency (on batteries that do not assess phonological skills); expressive 
vocabulary; and recall of sentences or stories.  Moreover, several other measures that are often 
considered to tap phonological capabilities (starred in the figure) have been less strongly related to 
reading outcomes in prediction studies. 
 
 Furthermore, the patterns revealed by the meta-analysis can also be seen within several 
prediction studies that have examined multiple measures of the cognitive and linguistic skills of 
beginning students (e.g., Bowey, 1995; Catts, Fey, Zhang, & Tomblin, 1999; Scarborough, 1989, 1990; 
Share, Jorm, Maclean & Matthews,1984; Torgesen, Wagner, Rashotte, Burgess, & Hecht, 1997).  That 
is, future reading within these samples was typically predicted by more than one kind of verbal skill, and 
not solely by the phonological ones.  
 
 In these studies, furthermore, multiple regression or causal modeling analyses have sometimes 
been conducted to examine the relative contributions of early skills to future reading achievement.  A 
consistent finding is that even after controlling for kindergarten differences in phonological awareness 
and other phonological skills, lexical and grammatical measures have accounted for significant 
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additional variance in reading outcomes (Catts et al., 1999; Scarborough, 1990; Share & Leikin, 2004; 
Storch & Whitehurst, 2002; Torgesen et al., 1997; Wood & Hill, 2002).  In short, contrary to what one 
would expect according to the phonological model, the research clearly indicates that phonological skills 
are not necessarily the best or the only predictors of the future reading abilities of beginning students.  
 
Figure 2.  Prediction of future reading scores from kindergarten measures of phonological (starred) and 
other cognitive and language skills, based on a meta-analysis of findings from 61 research samples. 
Asterisks indicate measures that are sometimes considered phonological. (Adapted from Scarborough, 
1998).    
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Ugly Fact #2: Different language skills predict future reading from different preschool ages. 
 
 Among prediction studies, there are a few in which a set of language skills has been measured at 
several preschool ages.  Somewhat surprisingly, future reading in these samples has been found to be 
predicted by different kinds of language abilities at some ages than others.  For instance, I have 
compared the preschool development of children who later developed reading disabilities with that of 
children (of similar IQ and socioeconomic status [SES]) who became normally-achieving readers by the 
end of second grade (Scarborough, 1989, 1990, 1991a, 1991b; Scarborough, Dobrich, & Hager, 1991).  
What differentiated those groups were: syntactic and speech production abilities (but not vocabulary) at 
the youngest ages (2.5 and 3 years); syntactic and vocabulary skills (but not speech) over the succeeding 
year (age 3.5 - 4 years); and vocabulary and phonological awareness (but not syntax) at age 5.  
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 Similar phenomena have been observed  in other longitudinal studies that measured predictor 
variables repeatedly from an early point in the preschool years (e.g., Gallagher, Frith, & Snowling, 
1999; Lyytinen, Hietala, Leinonen, Leppanen, Richardson, & Lyytinen, 1999).  The consistent 
occurrence of such results is clearly not something that would be predicted by the phonological model.  
More problematic, in my view, is that whether the model appears to be supported in a particular study 
(i.e., whether the strongest early predictors are phonological) could very well depend on the age from 
which the prediction is made.  Because most prediction studies have assessed pre-reading abilities only 
once and not necessarily at the same age, some disparities between results from different studies may in 
part be attributed to these apparent effects of age on predictive strength.  
 
Ugly Fact #3: Future reading is predicted as well (or better) by measures taken at age 3 to 4 years 
than by the same kinds of measures taken at about the time that schooling begins. 
 
 Another unexpected phenomenon revealed by prediction research with younger preschool 
samples bears noting.  Table 1 provides some results from studies that have looked at the prediction of 
primary grade reading from early ages (3 to 4 years) and have used measures for which reliable average 
correlations from age 5 (kindergarten) assessments are available from the meta-analysis described earlier 
(and shown in the first two columns of numbers in the table).   In the majority of these comparisons, it is 
clear that the magnitudes of the correlations with future reading are as large, and perhaps somewhat 
larger, for the measures taken earlier in the preschool period.   
 In my longitudinal sample, furthermore, the same measures used at younger ages were given 
again at age 5, when most of the children were in kindergarten.  This provides an opportunity to make 
comparisons of the strengths of these predictors within a single sample.  Consistent with the other data 
in the table, those correlations of reading with skills at age 5, which are shown in brackets in the last 
column of Table 1, are no larger than the ones with scores obtained at ages 3 to 4 years.   
 
 
Table 1. Prediction of Future Reading from Measures Taken at Age 3 to 4 Years Compared in Strength 
to Prediction from Kindergarten (age 5) Assessments. 
 
                       From Younger Ages 
                                                                          -----------------------------------------------------   
   From Kindergartena Bryant et al. Walker et al.  Scarborough 
                                   ------------------------     (1989, 1990)       (1994)  (1989, 1990) 
Predictor Measure Median r  Mean r  from 3.5 yrs      from 3 yrs       from 3-4 yrsb 

Receptive Vocabulary  .38 .33  .43  –   .42 [.31] 

Expressive Vocabulary .49 .45  –   .46  .52 [.49] 

Receptive Language  .40 .37  .37  –   .33 [.18]  

Expressive Language  .37  .32  .57  .46  .50 [.08] 

IQ    .38 .41  .67    .42  .35 [.31] 
aFrom meta-analysis by Scarborough (1998); see Figure 1. 
bIn brackets are the correlations with future reading for the same measures taken at age 5 in that study. 
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 Admittedly, these findings are not really an “ugly fact” that directly challenges the phonological 
model.  However, I would expect any complete account of the development of reading disabilities to 
provide an explanation for this counter-intuitive finding.  On the practical side, results like these, if 
upheld in future research, are a promising indication that early identification of children at risk for 
reading disabilities can be accomplished as successfully from age 3 or 4 as is now possible from age 5.   
 
Ugly Fact #4: Phonological awareness in kindergartners is not predicted better by phonological than 
non-phonological assessments at younger ages. 
 
 According to the phonological model, phonological awareness deficits in kindergartners should 
be foreshadowed by earlier weaknesses in phonological development, rather than by other early 
language skills.  Table 2 shows findings from the four longitudinal studies that have examined these 
predicted relationships (Bryant et al., 1989, 1990; Carroll, Snowling, Hulme, & Stevenson, 2003; 
Lonigan et al., 2000; Scarborough, 1989, 1990).  In each instance, the results did not coincide well with 
expectations drawn from the model.  Speech articulation and even phonological awareness itself, when 
measured early, have not been markedly better predictors of subsequent awareness differences than have 
the non-phonological language skills measured in these samples.   
 
 Similar correlational patterns have been obtained, furthermore, in two studies that have examined 
these kinds of variables concurrently in samples of 3- and 4-year-olds (Chaney, 1992; Thomas & 
Senechal, 1998).  It is possible, of course, that the sensitivity of early phonological measures is 
insufficient, and that newer measures might be developed that would reveal greater continuity between 
preschool phonological development and phonological awareness.  At present, however, the findings 
pose a challenge for the consensus phonological model and for the idea that phonological awareness 
deficits reflect and grow out of earlier phonological difficulties. 

 
Table 2. 
Correlations Obtained when Phonological Awareness (PA) in Older Preschoolers Has Been Predicted 
from Measures of their Earlier Oral Language Skills. 
 
          Bryant et al.    Lonigan et      Carroll et       Scarborough 
         (1989, 1990)      al. (2000)      al. (2003)      (1989, 1990) 
--------------------------------------------------------------------------------------------------------------- 
Age at Time of Test (years):     
 Predictor Battery  3.5 3.5              3.8 - 4.2          3.0 - 4.0 
 PA Outcomes   4.5   5  4.8     5 
Predictor Measures: 
 Overall Language Battery  –  .36   –    –  
 Expressive Language .52  –    –   .38 
 Receptive Language .44  –    –    –  
 Expressive Vocabulary  –   –    –   .36 
 Receptive Vocabulary .28  –   .33  .32 
 Speech Articulation   –    –   .24  .34 
 Phonological Awareness .28 .14  .39   –  
--------------------------------------------------------------------------------------------------------------- 
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Ugly Fact #5: Identifying phonological deficits in preschool children is complicated because the 
deficit profiles of preschoolers with language impairments are not stable over time. 
 
 In clinical practice and in some research on atypical speech/language development, it is common 
to assess a broad array of verbal skills repeatedly.  When this is done, it has been noted that some 
children’s deficit profiles are seen to change rather dramatically from assessment to assessment.  This 
phenomenon of “morphing” diagnostic patterns has been observed in several longitudinal studies of 
children with early language impairments (Aram & Nation, 1975; Bishop & Edmundson, 1987; 
Scarborough & Dobrich, 1990).   
 
 This can be illustrated by some findings for three of the language-impaired children that Wanda 
Dobrich and I studied during their preschool years (Scarborough & Dobrich, 1990).  From observations 
of language during mother-child play sessions, we computed commonly used measures of phonological 
and grammatical proficiency: percentage of consonants correctly produced and mean length of utterance 
in morphemes, respectively.  All of the children had severe delays (z = -1.5 or lower) in both domains at 
2.5 years of age.  A year later, however, their profiles differed markedly: “Lois” remained deficient on 
the phonological measure, but her utterances were now similar in length to those of the normally-
developing control group; “Martin” exhibited the opposite pattern – a persisting grammatical delay in 
conjunction with unimpaired speech production; and “Roger” continued to show both kinds of language 
difficulties to a similar degree. 
 
 Such instability in children’s deficit profiles could conceivably result from inadequate reliability 
or sensitivity of preschool language measures, or it might reflect true developmental changes in a child’s 
relative proficiency across different language domains.  In either case, the observed phenomenon is 
problematic for testing hypotheses about the expected relationship of phonological impairments to later 
reading difficulties because, if only a single evaluation is conducted, whether a child is considered to 
have a phonological deficit may depend on when the assessment and diagnosis were made.   
 
Ugly Fact # 6: The risk of developing a reading disability is as great for preschoolers with non-
phonological language impairments as for those with impairments in phonological skills. 
 
 Until recently, diagnoses of early phonological disorders were not based on assessments of 
phonological awareness, but rather on basic speech production and discrimination measures.  In that 
tradition, follow-up studies of language impaired preschoolers established that greatly elevated risk for 
reading disabilities is associated with the presence of non-phonological as well as phonological 
difficulties at an early age (Aram & Hall, 1989; Bishop & Adams, 1990; Catts, 1993; Catts, Hogan, & 
Fey, 2003; Rescorla, 2002; Scarborough & Dobrich, 1990; Share & Leikin, 2004; Stothard, Snowling, 
Bishop, Chipchase, & Kaplan, 1998).  That is, many preschoolers with impairments in any or all aspects 
of oral language have been found to develop reading disabilities at some later point.  In view of the 
aforementioned observations of the instability of speech-language deficits profiles over the preschool 
years, this is perhaps not so surprising.  Nonetheless, the results are certainly not what would be 
predicted by the phonological model. 
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Ugly Fact #7: Even if recovery from early language impairment is seen, risk for reading disabilities 
remains elevated. 
 
 Among children with preschool speech or language impairments, it is not unusual for their early 
deficits to lessen considerably in severity, or even to disappear entirely, by the end of the preschool 
period (regardless of whether intervention has been provided).  Nevertheless, in several longitudinal 
studies, such children have been found to remain at risk for developing reading disabilities at older ages 
(Fey, Catts & Larrivee, 1995; Rescorla, 2002; Scarborough & Dobrich, 1990; Stothard et al., 1998), and 
thus the disappearance of their language deficits by kindergarten age has been termed an “illusory 
recovery” from language impairment (Scarborough & Dobrich, 1990).  These findings call into question 
the widely held assumption of continuities and causal links between preschool language development 
and later reading achievement, including those posited by the phonological model. 
 
Ugly Fact #8:  Severe deficits in decoding and word recognition skills can emerge after third grade in 
children who progressed satisfactorily in reading acquisition in the primary grades. 
 
 The focus on the primary grades in the bulk of the research on reading disabilities is 
understandable because that is the developmental period during which dyslexia usually emerges in 
response to the challenge of learning to decode printed words.  Reading problems in older students have 
been presumed to be of a different sort, involving difficulties in comprehending connected text.  Several 
studies of older students, however, have revealed that substantial numbers of struggling adolescent and 
adult readers actually have weaknesses in decoding, word recognition, and spelling (Fowler & 
Scarborough, 1993; Greenberg, Ehri & Perin, 1997; Sabatini, 2002; Shankweiler, Lundquist, Dreyer, & 
Dickinson, 1996; Spear-Swerling, 2001; Strucker, 1995), and there is considerable anecdotal clinical 
evidence for this also. 
   
 In a recent study of the nature and development of reading difficulties beyond the primary grades 
(Leach, Scarborough, & Rescorla, 2003), fourth and fifth graders were extensively tested, and their 
score profiles were classified as showing: (a) reading comprehension deficits only; (b) deficits only in 
the speed and accuracy of word recognition and spelling; (c) deficits in both word-level processing and 
reading comprehension, or (d) no reading disability of any sort.  Of the 66 children who met criteria for 
a reading disability, many exhibited word-level difficulties, either alone (42%) or in combination with 
reading comprehension deficits (39%), and only 18% were impaired solely in comprehension.   
 
 In many cases, of course, the children with word-level problems were students whose reading 
difficulties were long standing, having been identified by their schools during the primary grades.  More 
than a third, however, had no history of reading problems at younger ages.  Yet, surprisingly, they 
closely resembled the early-identified disabled readers not just in the severity of their reading and 
spelling deficits, but also with regard to their impairments in phonological awareness and rapid naming.  
Although this suggested that their reading difficulties might have begun much earlier but gone 
undetected in school, that hypothesis was not supported when we examined their third grade 
standardized test scores, which were obtained from school records.  Instead, we found that these children 
who now had severe word-level processing deficits had, by contrast, exhibited grade-appropriate 
achievement in word recognition, spelling, and text comprehension a year or two earlier.  (See left panel 
of Figure 3.)   
 
 In other words, these children appeared to have full-blown, specific, phonologically-deficient 
dyslexia that evidently did not emerge until after the primary grades, during which time these children 
appeared to be making successful progress in learning to read.    In view of the explanation of the 
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development of such reading disabilities put forth by the phonological model, late emergence is 
unexpected and difficult to account for.  It must be noted, however, that unlike the other “ugly facts” 
described in this chapter, this finding has not yet been replicated. 
 
Figure 3.  Comparison of normally achieving students with those having early- vs. late-emerging word-
level reading disabilities on reading measures in third grade and in fourth or fifth grade.  (Adapted from 
Leach, Scarborough & Rescorla, 2003.)   
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Ugly Fact #9:  Successful reading comprehension is often accomplished by students with severe word-
recognition and decoding deficiencies. 
 
 According to the phonological model, secondary deficits in reading comprehension are expected 
to occur.  This is predicted because when recognizing the words in a passage is slow, inaccurate, and 
effortful for the reader, fewer cognitive resources are available to devote to the process of understanding 
the syntactic, semantic, and logical relationships among the words that have been identified (LaBerge & 
Samuels, 1974; Perfetti, 1985).  Furthermore, because it is well established that reading experience is 
more limited for struggling readers, it is hypothesized (as a widely accepted corollary to the 
phonological model) that this will bring about so-called “Matthew effects” – a widening of the 
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achievement gap between good and poor readers as “the rich get richer and the poor get poorer” over 
time (Stanovich, 1986).  Surprisingly, there is little evidence that these phenomena necessarily or 
frequently occur among older disabled readers.   
 
 For instance, in the aforementioned study of late-emerging reading disabilities (Leach et al., 
2003), above-average reading comprehension scores were earned by many of the fourth- and fifth-
graders with inadequate word recognition skills – and this was seen even for the early-emerging cases, 
whose reading comprehension scores in third grade had been quite depressed.  These results are 
illustrated in the righthand panel of Figure 3.  Similar findings have also been obtained in studies of 
older disabled readers (e.g., Bruck, 1990).   Although interesting, these results admittedly do not actually 
refute the phonological model, for two reasons.  First, the model only says that it is likely, not necessary, 
that comprehension would be impeded in disabled readers.  Second, in other studies the comprehension 
scores of good and poor readers have indeed been found to differ during the upper elementary and 
middle school period.  Research on Matthew effects, discussed next, provides some examples of this 
common finding.  
 
 Although some limited support for the Matthew effects hypothesis was obtained in early 
investigations (Juel, 1988; McKinney & Feagans, 1984), those findings have not been upheld in at least 
six longitudinal studies in which growth trajectories for better and poorer readers have been compared 
from the primary grades into the upper elementary or middle school years (Baker, Decker & DeFries, 
1984; Catts et al., 2003; Jordan, Kaplan, & Hanich, 2002; Phillips, Norris, Osmond, & Maynard, 2002; 
Scarborough & Parker, 2003; Shaywitz et al., 1995).  On the contrary, the gap between groups has 
usually been found to narrow rather than widen over time regardless of whether word recognition, 
reading comprehension, or total reading scores are compared.  This is illustrated in the upper panel of 
Figure 4, which shows reading scores (interval-scaled W scores) earned by children in my longitudinal 
sample when the same tests were given in the second and eighth grades.  Especially for reading 
comprehension, it is clear that rather than falling further behind more successful readers over time, 
students who struggled with word recognition and decoding in the primary grades held their own or 
caught up somewhat. 
 
 To the extent that the reading comprehension skills of the disabled readers in these studies 
remained lower than those of nondisabled readers (although less so than at younger ages), the findings 
are not really inconsistent with the phonological model, which postulates only that comprehension can 
be compromised if word recognition is impaired; only the corollary hypothesis regarding Matthew 
effects is seriously challenged by these findings.  The Matthew effects hypothesis has become so widely 
intertwined with the core model in the consensus view, however, that I chose to draw attention to the 
empirical challenges to that idea in this chapter. 
 
Ugly Fact #10: Slower acquisition of vocabulary and other language skills and declines in IQ are not 
often exhibited by children with dyslexia. 
 
 According to the phonological model and the Matthew effects hypothesis, other adverse 
consequences of initial reading difficulties would be likely to occur because children whose word 
recognition and decoding skills are inefficient will read less often.  Hence, these children are thought to 
have fewer opportunities to learn new information through reading, especially about vocabulary, other 
aspects of language, and general knowledge.  Consequently, insofar as intelligence tests tap these kinds 
of abilities, declines in IQ scores are also expected.   
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Figure 4.  Scores of disabled readers (dashed) and normally achieving students (solid) in the second and 
eighth grades on several reading and IQ subtests.  (Adapted from Scarborough & Parker, 2003). 
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 In longitudinal studies, however, the evidence for slower rates of acquisition in these domains is 
sparse and inconsistent.  In brief, some researchers have reported that language abilities diverge over 
time as a consequence of initial academic differences (Juel, 1988; Share & Silva, 1987), and have 
observed declines in verbal IQ of about 1 to 1.5 points per year over one to five years in children with 
reading disabilities (e.g., Bauman, 1991; Vance, Blixt, Ellis, & Debell, 1981).  In contrast, Catts et al. 
(2003) did not observe any decline in the listening comprehension scores of poor readers in a large 
longitudinal sample that was followed through fourth grade, and several studies have reported slight 
increases in IQ over 3- to 6-year intervals (Oakman & Wilson, 1988; Vance, Hankins, & Brown, 1987).  
In my longitudinal study, similar findings to these were obtained (Scarborough & Parker, 2003).  As 
illustrated in the bottom panel of Figure 4, no widening of the gap between good and poor readers was 
seen on the subtests of the WISC-R (including Vocabulary and Information, shown in the figure) over 
the 6-year interval between second and eighth grade.  In summary, compelling evidence for Matthew 
effects on the acquisition of language and knowledge has been elusive to date, despite the plausibility 
and widespread acceptance of that hypothesis.  
 
Must We Slay the Beautiful Hypothesis?   
 
 Some of the “ugly facts” that I have described appear to be inconsistent with predictions drawn 
from the consensus phonological model, and others are just awkward for the model to explain.  In the 
face of these anomalous findings, must the beautiful hypothesis be abandoned?  Happily, I think not.  
Instead, I think that it is most helpful to conclude that the phonological model is not inaccurate, but 
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rather is incomplete in accounting for the relationship of oral to written language difficulties.  In what 
follows, I will two approaches to expanding the model so that it can provide a fuller account of the 
findings that have been obtained when one takes a broad developmental perspective on literacy 
development. 
 
 First, one shortcoming of reading research over the past few decades has been a tendency to treat 
reading ability as a unitary construct, especially during the primary grades.  In too many of the studies 
that I have cited (including some of my own), the outcome reading score has often been a composite that 
aggregates word recognition, decoding, and text comprehension skills.  When word-level and text-level 
components of reading are disaggregated, however, the relationships of reading skills to phonological 
and non-phonological language abilities become somewhat clearer.  
 
 For instance, with regard to the first ugly fact, I noted earlier that when multivariate analyses 
have been used in prediction studies, it has often been found that even after controlling for phonological 
predictors, other kindergarten language measures have accounted for additional variance in reading.  
Several of the most recent studies of this kind have looked separately at the prediction of future word-
level and text-level reading abilities (Catts et al., 1999, 2003; Share & Leikin, 2004; Storch & 
Whitehurst, 2002).  These results indicate that non-phonological language measures make a stronger 
contribution to the prediction of reading comprehension (and perhaps of contextualized word reading 
skills) than to the prediction of skills in reading isolated words or pseudowords. 
 
 One approach to retaining the phonological model, therefore, is to incorporate it within a larger 
model with two main causal paths to reading disabilities, along the lines of the diagram in Figure 5.  
This model is similar in spirit to those proposed by McCardle, Scarborough, and Catts (2001), Storch 
and Whitehurst (2002), and Share and Leikin (2004).  This approach clearly accounts better than the 
basic phonological model for two of the ugliest facts (#1 and #6), but not so clearly for most others, in 
my view.  Furthermore, it is well established that many students with reading disabilities have deficits in 
both phonological and non-phonological aspects of oral language and in both word-level and text-level 
reading skills.  This does not seem to be captured very well by a two-path model, in which disabilities 
are largely divided into subtypes or separate syndromes.  Nevertheless, this approach has considerable 
merit and may be an excellent working model for both theoretical and practical purposes at this point. 
 
 Second, by thinking somewhat differently about developmental and causal relationships between 
aspects of language and reading, there is another approach that can be taken to explain many of the ugly 
facts without abandoning the “beautiful hypothesis.”  The phonological model is an example of what can 
be termed a causal chain (Scarborough, 2001).  Causal chain models are widely and appropriately 
applicable to many situations.  For example, the progression of the disease glaucoma is accurately 
explained as a causal chain of events.  That is, each of a series of symptoms causes the occurrence of the 
next (e.g., in glaucoma, blocked drainage of the aqueous humor causes increased pressure that constricts 
the blood supply to the optic nerve, which causes damage to the optic nerve that impairs vision and leads 
ultimately to blindness). Clinically, therefore, eradicating a symptom will halt the progression of the 
disease at that point, avoiding symptoms that otherwise would have ensued.   In Figure 1, the causal 
chaining in the phonological model is indicated by the use of unidirectional arrows to connect the 
“symptoms” of reading disability that are manifested during various periods of development.  (Figure 5, 
of course, includes a second causal chain.) 
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Figure 5.  A two-path model of the development of reading disabilities.  Major causal paths are 
indicated by solid arrows, and other possible paths by dashed arrows. 
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 Is this the right sort of causal mechanism for explaining the available data on the relationship of 
language to reading from the preschool years through adolescence?  I suspect not.  Instead a more 
satisfactory account of the development of reading disabilities can perhaps be provided by considering a 
different kind of causal process.  Syphilis, for instance, resembles glaucoma insofar as there is an 
established sequence of symptoms if the disease proceeds unchecked: first, genital ulcers; later, a flu-
like illness; and later still, damage to vital organs, leading to death.  In syphilis, however, the symptoms 
bear no causal relationships to each other, and treating one symptom will not prevent subsequent ones.  
Instead the progression of the disease is caused by a persisting underlying condition (a bacterial 
infection) that causes each of the symptoms in turn.  Hence, each symptom is a marker of the underlying 
condition, and a good predictor of the future occurrence of later symptoms, even though not a cause of 
them.  Although this notion of causality is not hard to understand, it is difficult to illustrate with boxes 
and arrows.  Hence, I have not provided a figure but will rely on words alone to sketch how this 
approach might be applied to the development of reading disabilities. 
 
 Suppose the condition we call reading disability arises most fundamentally from an underlying 
constitutional (and often, genetic) predisposition to process complex verbal material less efficiently.  If 
so, the non-phonological language skills that predict future reading and emerging phonological 
awareness skills from young ages (Ugly Facts #1, #4, and #6) can be seen as symptoms of the 
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underlying condition and as markers of risk for the emergence of a subsequent major symptom (reading 
difficulty), yet make little of a causal contribution to the child’s reading problems.  With regard to other 
ugly facts from research with young children, this model can thus explain how different language skills 
might predict future reading from different ages (#2), how prediction could be as strong from early ages 
as from kindergarten (#3), how the deficit profiles of children with language difficulties could be 
unstable over the preschool period (#5), and how apparent recovery from early language difficulties 
could nonetheless leave a child at risk for reading disability (#7).   The model would also explain why 
speech-language therapy that effectively treats early language impairments does not greatly affect a 
child’s risk for developing a reading disability (Fey, Catt & Larrivee, 1995; Stark, Bernstein, Condino, 
Bender, Tallal, & Catts, 1984).   
 
 During the primary grades, the main symptoms would be the weaknesses in phonological 
awareness and then in word recognition, decoding, and spelling skills that are postulated by the 
phonological model.  Rather than seeing these as a series of independent problems stemming in turn 
from the underlying condition (although that is conceivable), I think that some causal chaining of these 
symptoms has been demonstrated in the extant research literature, particularly the finding that training in 
phonological awareness has been shown to facilitate subsequent reading acquisition.  To the extent that 
such training rarely inoculates such children fully from future reading difficulties, however, this would 
suggest that the underlying condition continues to play a role in the developmental progression of 
reading disabilities during the school years.  
 
 Furthermore, there are probably other, mainly extrinsic, factors (including instructional quality) 
that could influence the degree to which the underlying condition manifests itself in the form of any of 
the symptoms in the sequence.  Therefore, some dyslexic children might exhibit strong deficits in early 
speech-language proficiency, yet not develop the later symptom of reading disability, while others might 
show less severe preschool symptomatology yet become severely impaired in written language.  This 
assumes, of course, that the underlying condition (rather than the symptom of poor reading) is what 
defines the disorder we call dyslexia or reading disability; admittedly that idea is not widely entertained 
or accepted among researchers at this time. 
 
 Beyond third grade, the underlying condition would presumably persist and continue to influence 
language and literacy development, even while causal chaining among successive symptoms would also 
occur, moderated perhaps by other factors.  Hence, late onset of dyslexia (Ugly Fact #8) might occur in 
some circumstances (e.g., if excellent early instruction was received) and be characterized by the full 
profile of language and literacy difficulties that are seen in cases in which classic symptoms of dyslexia 
emerged during the primary grades.  Finally, successful reading comprehension by older readers with 
weak decoding skills (#9) and the absence of evidence for Matthew effects (#10) are not incompatible 
with the kinds of alternative causal models that I have sketched. 
 
 In summary, I would argue that the phonological model does not fully explain the development 
of reading disabilities outside the primary grades.  To account for the “ugly facts” that have been 
revealed by research with younger and older populations, the well-established causal chain that operates 
during the early grades needs to be incorporated into a broader model that postulates a second causal 
chain, a persisting underlying condition, or some other mechanism that can account for the phenomena 
in question.  Without such expansion, the phonological model provides only part, albeit a very important 
part, of ongoing research efforts to reach a full understanding of how, when, and why the process of 
learning to read can go awry. 
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