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It is now well accepted that reading consists of two components, decoding and comprehension (Aaron, Joshi, & Williams, 1999; Gough & Tunmer, 1986; Hoover & Gough, 1990).  Decoding refers to the word recognition processes that transform print to words, whereas comprehension involves assigning meaning to words, sentences, and texts.  It is also now widely accepted that reading is a language-based skill (see Catts & Kamhi, 1999).  Word recognition relies heavily on phonological and lexical knowledge whereas comprehension of larger discourse units requires syntactic, morphologic, semantic, and discourse knowledge.  A logical consequence of the language bases of reading is that children who have deficiencies in one or more aspects of language will experience difficulty learning to read.  Considerable evidence has accumulated over the last 25 years documenting the strong relationship between phonological knowledge and word recognition skills and the importance of semantic, structural, and discourse knowledge for reading comprehension.  Non-language factors, such as emergent literacy experiences, nature of instruction, naming speed, motivation, attention, perceptual, conceptual, and reasoning skills also affect reading ability.  Although the focus of this chapter is on the language bases of reading, some of these non-language factors will also be discussed.  The chapter is divided into four sections: word recognition, comprehension, classifying reading disabilities, and educational implications.PRIVATE 


Word Recognition


In order to recognize or assign meaning to a word, it is necessary to associate the phonological or visual features with a word stored in the individual's mental lexicon.  The stored concepts in the mental lexicon represent one's vocabulary.  In reading there are two ways to access the mental lexicon and a word's meaning: indirectly, by way of a phonological representation, or directly, by way of a visual represen​tation.  Use of a visual representation to access the lexicon is variously referred to as the direct, visual, look‑and‑say, or whole ​word approach.  In accessing the lexicon in this way, a match is made between the perceived visual configuration and a visual representation that is part of the mental lexicon for the particular word. 


Word meaning can also be accessed through a phonological representation.  With this indirect or phonetic approach, the reader uses knowl​edge of phoneme‑grapheme correspondence rules to recode the visually perceived letters into their corresponding phonemes. Individual phonemes are then blended together to form a phonological sequence that is matched to a similar sequence in the lexicon.  The phonetic approach is particularly important in the development of reading.   Most current theories of reading development (e.g., Share & Stanovich, 1995) emphasize the necessity of phonological decoding in learning to read.  The ability to decode printed words phonetically allows children to read words they know but have never seen in print.  Reading by the phonetic approach also causes the child to attend to  letter sequences within words.  The knowledge gained about letter sequences makes the child's visual representations more precise and leads to children being able to use analogies to recognize other words with similar letter sequences (cf. Goswami, 1988).
Reading by the phonetic route is thus similar to speech recogni​tion in that a word is recognized by way of its phonological representa​tion. There is one important difference, however, in using phonological representations to access meaning in comprehending spoken and written language.  To successfully use the phonetic route in reading, one must have explicit awareness of the phonological struc​ture of words, specifically the knowledge that words consist of discrete phonemic segments.  These segments are not readily apparent to young children because the sound segments of speech are blended together in the acoustic signal.  Although preschool children might show some phonological awareness, several years of explicit instruc​tion and practice is usually required for a child to become efficient in using the phonetic approach.

Phonological Processes

It should be apparent from this discussion of the phonetic route of reading why phonological processes and, particularly, phonological awareness, are so important.  Over the last 25 years, no variable has proven to be as consistently related to early reading ability as phonological awareness.  The more young children are aware of the sounds of speech, the more quickly they will learn the sound-letter correspondences necessary to decode printed words.  Evidence of a relationship between phonological awareness and reading has been demonstrated across a wide range of ages (Calfee, & Lindamood, 1973; Torgesen, Wagner, Rashotte, Burgess, & Hecht, 1997), experimental tasks (Catts, Wilcox, Wood-Jackson, Larrivee, & Scott, 1997), and languages (e.g., Hu & Catts, 1998;  Lundberg, Olofsson, & Wall, 1980).  In addition, children who have difficulty learning to read perform more poorly on measures of phonological awareness than typical readers (e.g., Bradley & Bryant, 1978, 1985; Fletcher et al., 1994).  In one of the earliest studies in the area, Bradley and Bryant (1978) found that 10-year old poor readers have poorer phonological awareness abilities than reading-matched peers who were 3 1/2 years younger.


It is possible that the deficits in phonological awareness observed in poor readers are due, at least in part, to their reading problems (Morais, 1991).  Because of the abstract nature of  phonology, children are often unaware of some phonological aspects of language until their attention is directly drawn to these features of language.  The knowledge that words are composed of individual phonemes does not become apparent to most language users until these units are explicitly highlighted through instruction and practice.  Preschoolers as well as illiterate adults are generally unable to perform tasks that require the explicit segmentation of words into individual phonemes (Lundberg & Hoien, 1991; Morais, Bertelson, Cary, & Alegria, 1986).  


The best evidence of the causal role of phonological awareness in reading comes from training studies (Ball & Blachman, 1988; Hatcher, Hulme, & Ellis, 1994; Lundberg, Frost, & Peterson, 1988; Torgesen, Morgan, & Davis, 1992; Wise & Olsen, 1995).  These studies have shown that phonological awareness training significantly improved reading achievement.  The best gains in reading were seen, however, when phonological awareness training was combined with explicit instruction in sound-letter correspondence and real reading.


Explaining differences in phonological processing.  What would cause some children to perform poorly on phonological awareness tasks?  One obvious factor is how much children are exposed to literacy artifacts and events.  Children raised in low-literacy families with little exposure to books may enter school with little knowledge about the alphabet, letter names, and sounds.  Explicit awareness of the phonological structure of words requires someone calling attention to the sounds in words.  Most children require some formal instruction to learn to read.  Children who are raised in low-literacy families are particularly at risk for reading difficulties.  Instruction that emphasizes phonological knowledge is particularly important for these children.


In addition to the environmental and instructional factors that impact on phonological awareness, researchers have attempted to identify the basic processing limitation that underlies phonological awareness deficiencies.  It is generally agreed that many of the children who experience these difficulties have difficulty constructing accurate phonological representations.  Inaccurate or fuzzy phonological representations would clearly lead to problems in reflecting on the phonological structure of words.  Supporting this view is a large body of literature documenting phonological memory deficits in poor readers (Mann & Ditunno, 1990; Rapala & Brady, 1990; Stone & Brady, 1995; Shankweiler, Liberman, Mark, Fowler, & Fischer, 1979).  For example, Shankweiler et al. (1979), in a classic study, found that good readers often had more difficulty remembering lists of rhyming stimuli than nonrhyming stimuli.  This difficulty is caused by interference or confusion caused in using phonological memory codes in the rhyming condition.  Poor readers, on the other hand, did not show this performance difference because they did not use phonological memory codes in the ryhming condition.  


Good and poor readers have also been compared on tasks involving memory of single items rather than strings of items (Catts, 1986; Kamhi, Catts, Mauer,, Apel,, & Gentry, 1988; Snowling, 1981; Snowling, Goulandris, Bowlby, & Howell, 1986; Stone & Brady, 1995).  These tasks have usually required participants to repeat multisyllablic nonwords spoken by the examiner. Because repeating single words is less influenced by attentional factors and rehearsal strategies than repeating lists of words, it may be a more direct measure of the ability to use phonological codes in memory.  In an early investigation, Snowling (1981) reported that dyslexic children made more errors than reading-age matched control children in the repetition of nonwords such as “bagmivishent.”  Subsequent studies have confirmed these findings (Catts, 1986; Kamhi et al., 1988; Stone & Brady, 1995).  


Deficits in phonological memory are not simply a consequence of reading problems since performance on memory tasks in kindergarten is predictive of reading achievement in the primary grades (Ellis & Large, 1987; Mann & Liberman, 1984; Wagner, Torgesen, & Rashotte, 1994).  However, tasks measuring phonological memory do not account for variability in reading development independent of measures of phonological awareness (Torgesen, Wagner, &  Rashotte, 1994; Wagner, Torgesen, & Rashotte, 1994), thus suggesting that some common factor may underlie phonological memory and phonological awareness.  Some of the likely candidates are difficulties in speech perception (Brady, Shankweiler, & Mann, 1983; McBride-Chang, Wagner, & Chang, 1997), temporal processing (Tallal, 1980), or speed of processing (Bowers & Wolf, 1993; Wolf, Bowers, & Biddle, in press).  A number of researchers have also considered the genetic and neurological bases of phonological processing deficits (e.g., Light & DeFries, 1995; Paulesu et al. 1995).  In the next section, some of the recent research on naming speed is discussed.

Naming Speed

The ability to retrieve information about sounds, letters, and words is clearly necessary to become a proficient reader.  Differences between good and poor readers have been consistently found on tasks that require rapid retrieval of names for common, serially presented letters, numbers, colors, and simple objects (e.g., Denckla & Rudel, 1976; Wolf, 1991).  The difficulty poor readers have on these tasks cannot be attributed to differences in articulation rate, short-term memory difficulties, or visual scanning problems (cf. Wolf et al., in press).  Performance on these tasks during the preschool years has been found to be an excellent predictor of reading achievement during the school years (Badian, 1994; Catts, 1993; Felton, 1992; Wolf, Bally, & Morris, 1986).  A growing body of literature has found that when children have phonological awareness and naming speed deficits, they are more impaired in reading than children with only a single deficit (e.g., Wolf et al., in press).  


Wolf et al. (in press) have argued that naming speed deficits should no longer be subsumed under phonological processing deficits because rapid serial naming not only involves accessing a phonological code, it also involves a demanding array of attentional, perceptual, conceptual memory, lexical, and articulatory processes.  With its combination of rapid, serial processing and integration of cognitive, linguistic, and motoric processes, serial naming speed provides an early, simpler approximation of the reading process.


In support of the differentiation between naming speed and phonological processes are studies that find only modest correlations between phonological measures and rapid naming tasks (e.g., Blachman, 1984; Bowers, 1995).  These studies have also shown that naming speed and phoneme awareness predict unique, independent variance in every reading measure in addition to significant common variance (Bowers, 1995; Catts, Fey, Zhang, & Tomblin, 1999a;  Manis & Doi, in press).  Manis and Doi, for example, found that naming speed accounted for more variance in the purer orthographic tasks than phoneme awareness and a similar amount of variance in tasks that included both orthographic and phonological components (e.g., word identification).  Bowers (1995) found that only naming speed contributed to speed on reading measures.  Based on this evidence, Wolf et al. (in press) conclude that there appears to be strong relationships between naming speed and word and text fluency and between phonological awareness and word attack (real and nonword).  For children with severe reading problems, naming speed is a powerful and sometimes the strongest predictor of later reading well into Grade 8 (also see Scarborough, 1998).

Orthographic Knowledge and Proficient Word Recognition

The discussion of the independent contribution rapid serial naming makes toward reading points out that reading involves more than learning sound-letter correspondences and reading novel words.  Theories of reading development all acknowledge that at some point word recognition becomes effortless and essentially automatic.  Proficient word recognition involves the use of letter sequences and spelling patterns to recognize words visually without phonological conversion.  As children accumulate sufficient knowledge of spelling patterns, they become able to recognize words visually without phonological conversion.  Orthographic knowledge accumulates as children phonetically decode different words that share similar letter sequences, recognize these similarities, and store this information in memory (Ehri,, 1991, Goswami, 1988).  Children are most likely to learn the orthographic patterns that occur frequently.  Morphemes (-ing, -ed, -able) with their consistent spelling and function, are one place children can begin to focus on orthographic rather than phonological sequences.  The other place to look for orthographic regularities is in words that share letter sequences.  Words can be thought of as belonging to a particular word family or orthographic neighborhood.  For example, light, right, might, and fight all have the common stem –ight.


The ability to use a direct visual route with minimal phonological mediation to access semantic memory and word meaning is crucial for developing automatic word recognition skills.  Without orthographic knowledge, readers would continue to have to sound out long multisyllabic words and rely on the more inefficient and time-consuming indirect phonological route to access semantic memory.  Although orthographic knowledge is necessary to become a proficient reader, phonological knowledge is thought to be the means by which children acquire knowledge of specific orthographic patterns.  This is the central claim of Share and Stanovich's (1995) self-teaching hypothesis, their popular view of how children learn to read.  According to this view, phonological decoding (print-to-sound translation) functions as the primary self-teaching mechanism that enables the learner to acquire the detailed orthographic representations necessary for fast and accurate visual word recognition and for proficient spelling.   


Direct instruction and contextual guessing may play some role in developing orthographic knowledge, but only phonological decoding offers a viable means for the development of fast, efficient visual word recognition.  The problem with direct instruction is that children encounter too many unfamiliar words.  There is no way teachers, parents, or peers can help children with all the unfamiliar words they encounter.  The problem with contextual guessing is that the primary purpose of text is to convey non-redundant information, not redundant information.  Gough (1983) has referred to context as a false friend because it helps you when you least need it.  It works best for high-frequency function words, but not very well for content words.


The self-teaching hypothesis attempts to explain one of the long-standing puzzles of how children learn to read.  There are four features of the self-teaching role of phonological decoding:  (a) item- or word-based decoding as opposed to stage-based decoding, (b) progressive "lexicalization" of word recognition, (c) early onset, and (d) an asymmetric relationship between primary phonological and secondary orthographic components in the self-teaching process.  We will briefly discuss the first two factors.  A more complete discussion of the other two can be found in Share and Stanovich (1995) or Kamhi and Catts (1999).


Item-based decoding.  The process of word recognition depends on how often a child has been exposed to a particular word and the nature and success of decoding the particular word.  Familiar high frequency words are recognized visually with minimal phonetic decoding, whereas novel or low frequency words for which the child has yet to develop orthographic representations will be more dependent on phonetic decoding.  The frequency of phonetic decoding will thus vary according to children's familiarity with words in particular texts.  If the reading is at the child's reading level or a little above, "a majority of the words will be recognized visually, while the smaller number of low-frequency unfamiliar words will provide opportunities for self-teaching with minimal disruption of ongoing comprehension processes" (Share, 1995, p. 155).  Importantly, the self-teaching opportunities with these unfamiliar words represent the "cutting edge" of reading development not merely for the beginner, but for readers throughout the ability range (p. 156).


Progressive lexicalization.  The lexicalization of phonological recoding is a central aspect of the self-teaching hypothesis.  Early decoding skill is based on simple one-to-one correspondences between sounds and letters.  There is little sensitivity to orthographic and morphemic context.  Share and Stanovich (1995, p. 23) suggest that with print exposure, these early sound-letter correspondences become "lexicalized"; that is, they come to be associated with particular words.  As the child becomes more attuned to spelling regularities beyond the level of simple one-to-one phoneme-grapheme correspondences, this orthographic information is used to modify the initial lexicalizations children develop.  The outcome of this process of lexicalization according to Share and Stanovich "is a skilled reader whose knowledge of the relationships between print and sound has evolved to a degree that makes it indistinguishable from a purely whole-word mechanism that maintains no spelling-sound correspondence rules at the level of individual letters and digraphs" (pp. 23-24).


The notion of lexicalization resolves one of the classic enigmas of decoding--that the rules required for proficient decoding are very different from the simplistic and sometimes incorrect rules (e.g., /b/ = "buh") taught to beginning readers.  Basic knowledge of simple sound-letter correspondences are a logical starting point for the beginning reader, but it is impossible to become a proficient reader using these rules.  These simple rules are used as a bootstrap or scaffold for developing the "complex lexically-constrained knowledge of spelling-sound relationships that characterize the expert reader (Share & Stanovich, 1995, p. 25).


Importantly, phonological decoding can occur on different size units of speech, such as phonemes, syllables, rimes/onsets, and morphemes.  The most straightforward type of phonological decoding involves identifying and blending together the individual sounds in words.  Because simple one-to-one sound blending is a very inefficient way to decode long words and words with irregular spellings, children will necessarily be looking for larger size units to phonetically decode.  One of these ways involves dividing words into onsets and rimes.  It is much easier to phonetically decode fight as f-ight and bought as b-ought than it is to sound out individual letters.  As children begin to notice common morphemes in different words, they will use these language-based units to decode unfamiliar words.  Once they get to this point, they should also be able to decode novel words by making analogies to other words that they already know (e.g., mountain/fountain).  As novel words become familiar, children will be able to visually recognize the whole word without having to phonetically decode any part of the word. 

 
Caveats.  It is important to recognize that phonological decoding skill is no guarantee of self-teaching: "it only provides the opportunities for self-teaching.  Other factors such as the quantity and quality of exposure to print together with the ability and/or inclination to attend to and remember orthographic detail will determine the extent to which these opportunities are exploited" (Share & Stanovich, 1995, p. 25).  Naming speed may also play an important role in how easily children learn to read.  Wolf et al. (in press) speculate that when the speed and quality of visual information is deficient, letter identification proceeds too slowly both for making high-quality letter representations and also for constructing the links between letter sequences to store them as patterns.  The consequences for reading are poor quality orthographic representations, fewer common orthographic patterns learned, and more exposure (practice) required for word identification. 


In short, there is a lot of room for individual differences in word recognition ability due to variations in quality of exposure to print, the nature of instruction, phonological knowledge, and serial naming speed.  If we add to this the individual variability in language and conceptual processes that underlie comprehension abilities, we begin to have a sense of how complex reading actually is.  


 Comprehension


As we saw in the last section, phonological processes play a very important role in how readily children learn the correspondences between sounds and letters and develop proficient decoding skills.  Phonological processes are also involved in processing speech, though in this case phonological awareness is not as important as storing and retrieving phonological and orthographic information.  Once we get to the point where meaning needs to be assigned to these phonological or orthographic codes, speakers and readers need to access lexical knowledge stored in their mental lexicons.  Lexical knowledge is then used to process longer discourse units, such as sentences, conversations, lectures, stories, and expository texts.   In addition to lexical knowledge, comprehension of these larger discourse units depends on structural, propositional, and situation knowledge as well as the ability to make inferences and integrate the information in these larger discourse units.  The sections below briefly describe the knowledge required to construct interpretations of text-level discourses.

Lexical Knowledge

The stored concepts in the mental lexicon represent one's vocabulary.  Importantly, the content and structure of the mental lexicon is essentially the same for reading and spoken language.  The content of the lexicon includes information about the word's phonological or visual form as well as information about the word's meaning and how the word relates to other words.  Just and Carpenter (1987, p. 62) provided an example of what kind of conceptual information would appear in the mental lexicon for the word pencil. 


It refers to an instrument used for writing or drawing; it is a manmade physical object, usually cylindrical in shape; and it func​tions by leaving a trail of graphite along a writing surface....A pencil is one of a class of writing instruments and a close relative of the pen, eraser, and sharpener.


The mental lexicon also includes syntactic and semantic information that indicates part of speech (e.g., noun, verb, or adjective) and possible syntactic and semantic roles. For example, the syntactic informa​tion about pencil might indicate that it is a noun that functions semantically as an instrument ("She wrote the letter with a pencil") or as an object or patient ("Peggy bought a pencil").

Structural Knowledge

A variety of structural cues are used by listeners and readers to comprehend speech and text.  These cues include word order, grammatical morphemes, and function words such as relative pronouns, conjunctions, and modals.  Listeners and readers often use syntactic and morphologic cues to figure out the meaning of unknown words.  Grammatical morphemes, for example, provide information about word classes.  Adverbs are signaled by the inflections -ly and -y, whereas adjectives are marked by the suffixes -able and -al.  Verbs are signaled by the inflections -ed, -ing, and -en.  Nouns are marked by definite and indefinite articles, plural and possessive markers, and suffixes such as -ment and -ness.  The reason why readers are able to make any sense at all out of a sentence like "Twas brillig and the slithy toves did gyre and gimble in the wabe" is that inflections (y and s) and syntactic markers (the and did) provide cues about grammatical form class.

Propositional Knowledge

Although structural knowledge may play an important role in understanding sentences, memory for extended discourse rarely maintains structural information.  The fact that we generally store and remember the gist of what we hear or read suggests that processing resources must be devoted primarily to constructing meaningful propositions.  A proposition is an idea-unit that consists of a predicate and its related arguments.  It is generally agreed that listeners and readers use their knowledge of predicates and their inherent arguments to construct propositions.  The predicate give, for example, requires three noun phrases or arguments, an agent to do the giving, an object to be given, and a recipient of the object.  When listeners hear a sentence like Alison gave the doll to Franne, they look for the three arguments entailed by the predicate give.   


A simple semantic strategy suggested years ago by Bever (1970) is that listeners and readers might use content words alone to build propositions that make sense.  For example, if the words pile, raked, girl, leaves were presented without any other syntactic information, it would be apparent that two propositions were involved: the girl raked the leaves and the leaves were in a pile.  To show that listeners used content words to build propositions, researchers (e.g., Stolz, 1967) showed that semantically constrained sentences (3) were much easier to paraphrase than semantically unconstrained sentences (4).


3.  The vase that the maid that the agency hired dropped broke on the floor.


4.  The dog that the cat that the girl fought scolded approached the colt.


It has also been shown that propositional complexity influences processing time.  Kintsch and Keenan (1973), for example, showed that sentence (5), which contains eight propositions, took significantly more time to read than sentence (6), which contained only four propositions.  Note that the two sentences have about the same number of words.


5.  Cleopatra's downfall lay in her foolish trust in the fickle political figures of the Roman world.


6.  Romulus, the legendary founder of Rome, took the women of the Sabine by force.

Subsequent studies have examined the hierarchical networks of propositions that listeners and readers construct to link propositions within spoken discourse and text.  Not surprisingly, researchers have found that many factors influence the propositions listeners and readers construct, including individual differences in knowledge of the world, processing capacity,  and interest level as well as text factors, such as genre, level of vocabulary, and structural complexity.  Situation Knowledge and Inference Generation

It would be misleading to assume that comprehension is based solely on language knowledge.  Phonological, structural, and propositional knowledge are crucial for constructing meaning, but an individual's knowledge of the world also plays an important role in comprehension as does the ability to generate inferences.  Consider, for example, how world knowledge makes the sentence Jake put the key in the box on the shelf  ambiguous, while a similar sentence Jake put the key in the street on the shelf is unambiguous.  The first could mean either that the key in the box was put on the shelf or that the key was put in the box on the shelf.  In the second sentence, there is only one meaning because it is not possible to put a street  on shelf.   Such information is not specific to language; instead, it reflects general knowledge about the properties of boxes and streets.


World knowledge can be divided into knowledge of specific content domains and knowledge of interpersonal relations. Specific content domains would include academic subjects, such as history, geography, mathematics, and English literature; procedural knowledge such as how to fix a car, tie a shoelace, and play tennis; and scriptlike knowledge of familiar events.  Interpersonal knowledge involves such things as knowledge of human needs, motivations, attitudes, emotions, values, behavior, personality traits, and relationships.  All of these types of world knowledge play an important role in processing spoken and written language. 


What might not be evident is that the ability to construct meaning requires more than interpreting explicit propositions.  It involves accessing relevant world knowledge and generating inferences that are needed to make sentences cohere (local coherence) and to relate text to world knowledge (global coherence).  Two main types of inferences have been identified (Just & Carpenter, 1987): backward and forward inferences. Backward inferences are variously referred to as bridging assumptions (Clark & Clark, 1977), integrative inferences, or connective inferences.  Consider the sentences He walked into the classroom and The chalk was gone.  To make sense of these sentences, one must infer that the classroom should have chalk in it.  Forward inferencing, in contrast, embellishes or elaborates the representation of the currently spoken or read text.   For example, for the sentence The two-year-old was eating ice cream, a forward inference is that the child’s face is smeared with ice cream.


It should be apparent that an accurate model of comprehension must contain not only language-based processes but conceptual and reasoning ones as well.  Phonological, lexical, syntactic, morphologic, and semantic knowledge are all important in comprehending texts.  But world knowledge and the ability to make inferences is necessary to integrate information across propositions and construct coherent representations of meaning.

Language Impairments and Reading Disabilities


Given the importance of lexical, structural, propositional, and discourse knowledge for comprehension, one would expect that children who have difficulty learning to talk and understanding would be at high risk for reading difficulties.  Similarly, children with reading disabilities would be expected to have deficiencies in one or more of these language domains.  This is, in fact, the case.  Numerous studies now show a link between preschool problems in spoken language and reading disabilities in the school years (e.g., Bishop & Adams, 1990; Catts, 1993; Tallal, Curtiss, & Kaplan, 1989).   In the most comprehensive study to date, the second author and colleagues are following a large group of children from kindergarten through fourth grade.  These children are a subsample of children who participated in an epidemiological study on  the prevalence of language impairment (Tomblin et al., 1997).  Based on a large battery of language and pre-literacy tests, 225 kindergarten children were identified as having a language impairment.  Measures of reading comprehension and word recognition were administered in the second and fourth grades.  Preliminary results indicate that the children with language impairments performed significantly worse than their age peers on these reading measures and were  5-6 times more likely to have reading problems than the normal language children.  The children  with the most severe language impairments  had the greatest likelihood of having reading problems.  

Language Problems in Poor Readers


Evidence of an association between reading disabilities and language impairments also comes from investigations of the language abilities of poor readers.  Generally, this work has involved selecting school-age children identified as reading disabled (or in some case learning disabled) and studying their performance on traditional measures of language development.  This work has shown that children with reading disabilities often have deficiencies in vocabulary, morphology, and syntax (Doehring, Trites, Patel & Fiederowicz, 1981; Fry, Johnson, & Muehl, 1970; Stanovich & Siegel, 1994; Wiig & Semel, 1975; Vogel, 1974).  Deficits have also been reported in the production and/or comprehension of  text-level language (Donahue, 1984; Roth & Spekman, 1989; Stothard & Hulme, 1992; Yuill & Oakhill, 1991).


 In a more recent study, Catts et al. (1999) investigated the kindergarten language abilities of 183 children who performed at least one standard deviation below the mean on a composite measure of reading comprehension in the second grade.  In comparison to age-matched peers, the poor readers had significantly lower scores on kindergarten measures of vocabulary, grammar, and narration.  More than half of the poor readers (59%) had a language composite score in kindergarten that was at least one standard deviation below the mean of the normative sample.   These findings show that in addition to problems in phonological processing, many poor readers have more widespread deficiencies in basic language abilities.

Language Deficits: Causes or Consequences


There is little question about the close link between reading and language.  Skilled word recognition depends largely on phonological knowledge and reading comprehension relies heavily on lexical, structural, propositional, and discourse knowledge.  Children with problems in any of these areas of language or the processes that underlie them are clearly at high risk for reading difficulties.  Although language deficits often are causally linked to reading problems, reading difficulties can also contribute to language problems.  Poor readers do not read as much a good readers, and thus have less opportunity to improve their vocabulary, grammar, and text-level processing abilities. 


The fact that language deficits are both a cause and consequence of reading disabilities ensures that language problems will be a major component of almost all cases of reading disabilities.  In the next section, we discuss our language-based classification system and the educational implications of this system.


Classifying Reading Disabilities


The literature reviewed in the previous section not only supports a language based view of reading disabilities, but also suggests that  the simple view of reading can be used to divide children with reading disabilities into different subgroups on the basis of  reading (decoding) and language (comprehension)  abilities (Aaron et al., 1999; Catts, 1996; Catts & Kamhi, 1999, chapter 4).  According to this scheme, one subgroup, typically referred to as dyslexic, has poor word recognition abilities (and problems in phonological processing) with at least average listening comprehension.  Another subgroup has poor word recognition abilities and poor listening comprehension abilities.  We refer to this group as language-learning disabled.  The other subgroup has problems primarily in listening comprehension, but with normal or above normal word recognition abilities.  This reading/language profile has sometimes been referred to as hyperlexia (Aram & Healy, 1988).  All three of these subgroups have reading comprehension difficulties, but for different reasons.  Children with dyslexia exhibit poor reading comprehension because of their inaccurate and/or slow decoding skills.  Children with hyperlexia have poor reading comprehension because of their language and cognitive deficiencies.  Children with language-learning disabilities have deficits in both word recognition and listening comprehension. 


There is growing support for a subtyping system based on word recognition and/or comprehension deficits.  Most research, however, has examined these subgroups individually.  Considerable attention has been devoted to the dyslexic group whose primary problems are in word recognition (e.g., Clark & Uhry, 1995;  Thomson, 1984).  The problems dyslexics have in word recognition are well documented  (Bruck, 1988; Rack, Snowling, & Olson, 1992; Snowling, 1981; Stanovich & Siegel, 1994).  Consistent with this research, most recent definitions of dyslexia specify word recognition deficits as the primary symptom of the disorder.  Most definitions also state that children with dyslexia have at least normal intelligence. Because intelligence is generally measured by verbally-loaded tests, most children meeting the latter criterion would be expected to have normal listening comprehension abilities. Indeed, research confirms that, as a group, dyslexic children have listening comprehension abilities that are within the normal range (Aaron, 1989; Ellis McDougall, & Monk, 1996; Fletcher et al., 1994; Shankweiler et al., 1995). 


Children who have problems in both word recognition and listening comprehension have also received a lot of research attention.  These children are the poor readers who often fail to meet IQ-achievement discrepancy criterion for dyslexia.  In the literature, they are variously referred to as backward readers (Jorm, Share, Maclean, & Matthews, 1986), low achievers (Fletcher et al., 1994), or garden-variety poor readers (Gough & Tunmer, 1986).  We prefer to call these children language-learning disabled (LLD) because this term focuses attention on the central role that language-learning difficulties play in these children’s reading problems.  


Studies comparing children with dyslexia and LLD (defined on basis of low IQ) have found that both groups have similar phonological processing deficits and word recognition problems (e.g., Ellis et al., 1996; Stanovich & Siegel, 1994).  In contrast to children with dyslexia, children with LLD have significant deficits in listening comprehension that may be associated with global cognitive deficits or a specific language impairment.  Those children with a specific language impairment will have deficits in vocabulary, morphosyntax, and text-level processing, but have normal nonverbal abilities.  


Less is known about hyperlexic children who exhibit problems in listening comprehension, but normal or above normal word recognition abilities.  In a recent review of research on hyperlexia, Aram (1997) confirmed that there is a small number of children who have exceptional phonetic decoding skills and good sight-word reading abilities and correspondingly poor listening comprehension abilities.  In its extreme case, hyperlexia has been found to be associated with one or more developmental disabilities, such as mental retardation, autism, and schizophrenia (see Aram & Healy, 1988). In some cases, it co-occurs with other splinter skills such as exceptional music talent or memory for names and dates. Not all children who demonstrate primarily listening comprehension deficits fit this description of hyperlexia. For example, Stothard & Hulme (1992) identified a group of poor readers who had better word recognition than reading comprehension. These children did not demonstrate precocious or exceptional decoding ability or a history of autism or mental retardation. They did, however, have significant problems  in listening comprehension and adequate or better word recognition abilities. Other studies have also described children with this profile (Yuill & Oakhill, 1991; Nation, Adams, Bowyer-Crane, & Snowling, 1999).  While these latter children do not fit the clinical profile of hyperlexia as it was originally conceived (e.g., precocious word recognition, autism), the term hyperlexia still seems to be an appropriate one to characterize these children. 


Educational Implications


The classification system presented in the previous section has some important clinical and educational implications.  By considering children's strengths and weaknesses in listening comprehension and word recognition, practitioners may be better able to describe reading problems, plan intervention, monitor progress, and determine prognosis (Aaron, 1991).  In order to determine whether children most closely approximate the dyslexic, LLD, or hyperlexic profile, their word recognition, listening comprehension, and related cognitive processes need to be assessed.  Word recognition abilities can be evaluated by standardized tests such as the Woodcock Reading Mastery Tests-Revised (WRMT-R; Woodcock, 1987) or the Wide Range Achievement Test-3 (Wilkinson, 1995).  These tests provide an assessment of children's word reading accuracy. The Word Attack subtest of the WRMT-R  assesses children’s ability to read nonwords and thus provides an estimate of phonological decoding ability.  Rate of word recognition is also important for reading comprehension and can be assessed by the Test of Word Reading Efficiency (Torgesen, Wagner, & Rashotte, 1998).  In some cases it will also be informative to measure phonological processing abilities that underlie word recognition. The most complete measure available for this assessment is the Comprehensive Test of Phonological Processing (Wagner, Torgesen, & Rashotte, 1999).

Improving Word Recognition Abilities


Our classification system also requires an assessment of listening comprehension abilities in order to differentiate the three subgroups.  Assessment of listening comprehension can include traditional measures of receptive vocabulary and grammatical knowledge (Bishop, 1989; Carrow-Woolfolk, 1985; DiSimoni, 1978; Dunn & Dunn, 1997), as well as measures of the comprehension of extended spoken texts.  Although standardized measures involving extended spoken texts are currently available (Newcomer, 1990; Wechsler, 1991, Wiig, Semel, & Secord, 1995; Woodcock, 1991), it may be better to use an alternate form of a reading comprehension test to evaluate listening comprehension..   For example, Aaron (1991) used Form G of the Passage Comprehension subtest of the Woodcock Reading Mastery Tests (Woodcock, 1987) to measure reading comprehension and Form H to assess listening comprehension.  In assessing listening comprehension, the passages and accompanying questions are read aloud to the child


The proposed classification system should also help plan intervention programs.  This system suggests that children with dyslexia and LLD share the need for intervention directed at word recognition abilities.  The nature of this intervention may vary, however, depending on the specific problems a poor reader has in word recognition.  For those poor readers who are primarily rate-disabled, intervention will need to provide opportunities to increase the automaticity of word recognition.  Automaticity of word recognition comes mainly from practice and repetition in reading.  Repeated readings of the same passage can be helpful in this regard (Rashotte & Torgesen, 1985; Samuels, 1977).  There are several other effective techniques to improve reading rate and fluency such as paired reading, reading with audio support, and imitative reading (Clark & Uhry, 1995; Rashotte & Torgesen, 1985; Samuels, 1977).  With paired reading, students alternate turns reading the same passage.  Reading with audio support involves the student reading along with an audiorecording of the passage.  For imitative reading,  the teacher reads a passage aloud and then the student reads the same passage.  Each of these activities are designed to give the poor reader a sense of success and appreciation for fluent reading.


Many children with dyslexia and LLD have problems with word recognition accuracy.  For most of these children, difficulties in phonological decoding underlie these word recognition problems.  Most will benefit from systematic instruction in phonological awareness and phonetic decoding. There are numerous programs available to train phonological awareness in poor readers.  Specifically, programs by Lindamood and Lindamood (1998) and Blachman, Ball, Black, and Tangel (in press) have been shown to be effective.   The Lindamood program, for example,  improves phonological awareness by helping children discover the articulatory positions and movements associated with different phonemes.  Children learn to label sounds represented by letters .  For example,  /p/ and /b/ are lip poppers because of the way the lips pop open and air pops out when they are pronounced.  After learning the articulatory gestures associated with each phonemes, children learn to “feel” the identify, sequence, and number of sounds in words.  The program also provides explicit instruction in letter-sound correspondences and in decoding words.  Torgesen (1997) has found that this program led to significant gains in the accuracy of children’s phonetic decoding skills.   One-year follow-up data on 24 children found that they moved from below the 2nd percentile on measures of phonetic reading to the average range.


It is generally recognized that for phonological awareness training to be most effective it must also be combined with explicit, intensive, and supportive training in the use of the alphabetic principle and word recognition (Clark & Uhry, 1995; Torgesen, 1999).  In other words, phonological awareness training should not occur in isolation.   Adams (1990), in her seminal book on learning to read, captured the essence of  what early reading programs need to focus on:

Phonological awareness, letter recognition facility, familiarity with spelling patters, spelling-sound relations, and individual words must be developed in concert with real reading and real writing and with deliberate reflection on the forms, functions,, and meanings of texts (p. 422).

Improving Comprehension Abilities

Intervention for children with LLD  and hyperlexia will need to focus on comprehension skills as well as word recognition abilities.   Increasing vocabulary should be a primary focus of intervention to improve comprehension.  Measures of vocabulary have been found to be highly correlated to spoken and written language comprehension (e.g.,  Anderson & Freebody, 1981; Maria, 1990).   Another area to focus on is comprehension monitoring.  The use of comprehension monitoring strategies to improve reading comprehension has a long history, beginning with Brown’s work more than 20 years ago (Brown, 1978; Palincsar & Brown, 1984). For example, Palincsar and Brown (1984) developed an approach called the reciprocal teaching method, in which students were taught four comprehension strategies--- predicting, questioning, clarification, and summarization---using a reciprocal teaching method in which the teacher and student roles are gradually changed.   Importantly, students were also taught to assume the responsibility  for the use of the strategies.


There is now a rich literature on the use of strategy instruction to improve reading.  Pressley summarizes much of this literature in his recent books (Pressley, 1998; Pressley & Woloshyn (1995).   Pressley recommends that students produce summaries while they read.  Summarization has been shown to improve children’s recall of what they read (Pressley & Woloshyn, 1995).  The four rules for producing summaries are: (1) identify main information, (2) delete trivial information, (3) delete redundant information, and (4) relate main and supporting information.  Many techniques are available to improve summarization abilities, including the use of mental imagery,  mnemonic imagery, question generation and answering of self-generated questions, and activating prior knowledge (cf. Pressley & Woloshyn, 1995).   


Educators are also combining various approaches to improve reading comprehension.  Kligner and Vaughn (1999) describe an approach called Collaborative Strategic reading (CSR) that combines strategy instruction and cooperative learning.  In CSR, students of mixed reading and achievement levels work in small,, cooperative groups using four reading strategies to facilitate comprehension of content area texts: (1) preview—note what they know about the topic and predict what the passage might be about; (2) click and clunk—monitor comprehension during reading by identifying difficult words and using fix-up strategies; (3) get the gist; and (4) summarize.  Kligner and Vaughn (1999) cite numerous studies demonstrating the effectiveness of this approach in improving reading comprehension in diverse populations of readers.


In a recent article, Kamhi (1997) discussed other ways to improve comprehension abilities that considered  how meaning can be processed at different levels.   In some instances, it may be sufficient for students just to get the gist of a or text, whereas in other cases, it is necessary to read at a deeper more analytic level.   Teaching students to shift between different levels of reading thus should be a central objective in improving reading comprehension.


In the same article, Kamhi (1997) also talked  how current theories view reading as a transaction between the reader and the text.  Comprehension is an active process of constructing meaning that is influenced by social and cultural attitudes, previous knowledge, personal likes and dislikes, as well as the text, and the individual’s reading ability.  Consistent with this view, comprehension training needs to encourage active interpretive reading.   Transactional strategies instruction  is an approach that has been shown to be effective in achieving this (Anderson, 1992). The principle underlying this instruction is to use the text as a starting point for the construction of meaning and expose students to different interpretations from the group of readers.  Wollman-Bonilla and Werchadlo (1999) show how even first-grade children could learn to write responses of texts that were reflective and interpretive.  Through teacher modeling, instruction and feedback, and peer sharing children’s responses to texts became more personal, inferential, and interpretive.


Kamhi (1997) discussed some of the specific questions teachers might ask children to facilitate active responses to texts.  Examples of  these questions are listed below.

1. What made the book interesting

2. Did you like the book?  Why or why not?

3. Are there characters in the book who you would like to have as friends?

4. What other things would you like to see happen in the book?

5. If you were the main character, what would you have done differently in the story?

6. If you could meet the author of the book, what would you say?

7. What things would you change in the story?

8. Have you ever experienced some of the events or feelings that the characters in the book experienced?

These questions are very different than the questions that have one correct answer that students are usually asked by teachers or in standardized tests.   By showing students that there is more than one correct answer to these questions, student responses to texts will become more personal, inferential, and interpretive.  This should make reading more enjoyable for students and perhaps imporve their performance on more traditional measures of reading comprehension


There are a number of excellent sources for specific intervention techniques to improve various aspects of the comprehension process (e.g.,  Carnine,  Silbert, & Kameenui, 1997; Maria, 1990; Westby , 1999).  These authors provide  numerous suggestions of  activities to improve vocabulary, schema knowledge, grammatical understanding.  There are also a number of excellent computer programs and websites  worth visiting (see Appendix). 

Summary and Conclusion

                 In this chapter, we have attempted to provide  a relatively brief synopsis of the knowledge and processes involved in word recognition and comprehension, the two basic components of reading according to the simple view of reading (Gough & Tunmer, 1986).   The importance of language was emphasized throughout the chapter.  Phonological knowledge plays a central role in word recognition, whereas lexical, syntactic, propositional, and discourse knowledge play important roles in understanding texts.  The influence of some non-language factors, such as naming speed and inferencing skills, were also discussed.   A  classification system was then presented that used the simple view of reading to subgroup children with reading disabilities according to their word recognition and comprehension abilities.  The educational implications   of the classification system were discussed in the final section.



It all seems so straightforward.  The simple view of reading leads to a discussion of word recognition and comprehension, which leads to a classification system and educational implications based on the classification system.  If it were only that simple.   One might imagine Gough and Tunmer, the researchers who came up with the term, chuckling to themselves as the rest of us grapple with the complexities of the simple view of reading.   Imagine how ludicrous it would be to have a simple view of other complex cognitive activities, such as language, memory, or reasoning.  Gough and Tunmer, of course, were merely attempting to provide a simple framework to understand the major processes involved in reading.  They fully recognize that reading is anything but simple.  Indeed, if we have learned anything about reading in the last 25 years, it is that it is more complex than anyone thought.  


It is generally accepted now that reading is a language-based skill, but this does not mean that it is a simple derivative of learning to talk.  The language knowledge required to learn to read goes well beyond the knowledge required to be a competent user of spoken language.  This is one reason many children  can talk well and still have problems learning to read.   We are first beginning to understand how children learn to read.  In addition to basic language and cognitive abilities, many other factors impact on reading, such as  early literacy experiences, quality of instruction, motivation, and so forth.   We are also only now beginning to understand the many factors that underlie difficulties in learning to read, how best to classify children with reading disabilities, and the best ways to treat these children.  Reading is thus anything but simple and  it is crucial for everyone  involved in studying or teaching reading to understand that  reading is arguably one of the most complex cognitive activities  that most humans learn.   Failure to understand the complexity of reading  will inevitably lead to overly simplistic views of reading development, reading disabilities, and procedures to improve reading.   It is only by understanding the complexity of reading  that those involved in teaching reading will be able to develop and implement the type of instruction that will have an impact on the many children who have difficulty learning to read.

References

Aaron, P.G. (1989). Qualitative and quantitative differences among dyslexic, normal, and nondyslexic poor readers. Reading and Writing: An Interdisciplinary Journal, 1, 291-308.

Aaron, P.G. (1991). Can reading disabilities be diagnosed without using intelligence tests? Journal of Learning Disabilities, 24, 178-186.

Aaron, P.G., Joshi, M., & Williams, K.A. (1999). Not all reading disabilities are alike. Journal of Learning Disabilities, 32, 120-137.

Adams, M. (1990). Beginning to read: Thinking and learning about print.  Cambridge, MA: MIT Press.

Anderson, V. (1992). A teacher development project in transactional strategy instruction for teachers of severely reading-disabled adolescents. Teaching and Teacher Education, 8, 391-403.

Anderson, R., & Freebody, P. (1981). Vocabulary knowledge. In J. Guthrie (Eds.), Comprehension and teaching research reviews. Newark, DE: International Reading Association.

Aram, D. (1997). Hyperlexia: Reading without meaning in young children. Topics in Language Disorders, 17, 1-13.

Aram, D., & Healy, J. (Eds.).(1988). Hyperlexia: A review of extraordinary word recognition. New York: Guilford Press.

Badian, N.A. (1994). Preschool prediction:Orthographic and phonological skills, and reading. Annals of Dyslexia, 44, 3-25.

Ball, E., & Blachman, B. (1988). Phoneme segmentation training: Effect on reading readiness. Annals of Dyslexia, 38, 218-235.

Bever, T. (1970). The cognitive basis for linguistic structures. In J.R. Hayes (Ed.), Cognition and the development of language (pp. 279-352). New York: John Wiley & Sons.

Bishop, D. (1989). Test of Reception of Grammar (2nd ed.). University of Manchester, Department of Psychology.

Bishop, D., & Adams, C. (1990). A prospective study of the relationship between specific language impairment, phonological disorders and reading retardation. Journal Child Psychology and Psychiatry, 31, 1027-1050.

Blachman, B. (1984). Relationship of rapid naming ability and language analysis skills to kindergarten and first-grade reading achievement. Journal of Educational Psychology, 76, 610-622.

Blachman, B, Ball, W., Black, R., & Tangel, D. (in press). Road to the code. Baltimore, MD: Brookes Publishing.

Bowers, P.G.(1995). Re-examining selected reading research from the viewpoint of the "Double-Deficit Hypothesis". Paper presented at the Society for Research in Child Development. Indianapolis, IN.

Bowers, P.G., & Wolf, M. (1993). Theoretical links among naming speed, precise timing mechanisms and orthographic skill in dyslexia. Reading and Writing: An Interdisciplinary Journal, 5(1), 69-85.

Bradley, L., & Bryant, P. (1978). Difficulties in auditory organizationas a possibloe cause of reading backwardness.  Nature, 301, 419-421.

Bradley, L., & Bryant, P. (1985). Rhyme and reason in reading and spelling.  Ann Arbor: University of Michigan Press.

Brady, S., Shankweiler, D., & Mann, V. (1983). Speech perception and memory coding in relation to reading ability. Journal of Experimental Psychology, 35, 345-367.

Brown, A. (1978). Knowing when, where, and how to remember: A problem of metacognition. In R. Glaser (Eds.), Advances in insructional psychology (pp. 293-319). Hillsdale, NJ: Erlbaum.

Bruck, M. (1988). The word recognition and spelling of dyslexic children. Reading Research Quarterly, 23, 52-69.

Calfee, R.C. & Lindamood, P. (1973). Acoustic-phonetic skills and reading - kindergarten through twelfth grade. Journal of Educational Psychology, 64, 293-298.

Carnine,, D., Silbert, J., & Kameenui, E. (1997). Direct instruction reading (3rd edition). Columbus, OH: Merrill.

Carrow-Woolfolk, E. (1985). Test for Auditory Comprehension of Language-Revised. Allen, TX: DLM Teaching Resources.

Catts, H. (1986). Speech production/phonological deficits in reading-disordered children. Journal of Learning Disabilities, 19, 504-508.

Catts, H. (1993). The relationship between speech-language impairments and reading disabilities.  Journal of Speech and Hearing Research, 36, 948-958.

Catts, H. (1996). Defining dyslexia as a developmental language disorder: An expanded view. Topics in Language Disorders, 16, 14-29.

Catts, H., Fey, M., & Tomblin, B. (1997). Language basis of reading disabilities. Paper presented at the Society for the Scientific Study of Reading, Chicago.

Catts, H. W., Wilcox, K.A., Wood-Jackson, C., Larrivee, L., & Scott, V.G. (1997). Toward an understanding of phonological awareness. In C.K. Leong & R.M. Joshi (Eds.) Cross-language studies of learning to read and spell: Phonologic and othographic processing. (pp. 31-52).  Dordrecht:Kluwer.

Catts, H.W., Fey, M., Zhang, X., & Tomblin, J.B. (1999a). Language basis of reading and reading disabilities: Evidence from a longitudinal investigation.  Scientific Studies of Reading, 3, 331-361.

Catts, H.W., Fey, M., Zhang, X., & Tomblin, J.B. (1999b, November). Reading outcomes in children with language impairments.  Paper presented at the Annual Conference of the American Speech-Language-Hearing Association, San Francisco, CA.

Catts, H.W. & Kamhi, A.G. (Eds.)(1999). Language and reading disabilities. Needham Hts., MA: Allyn & Bacon.

Clark, H., & Clark, E. (1977). Psychology and language. New York:  Harcourt Brace Jovanovich.

Clark, D.B., & Uhry, J.K. (1995). Dyslexia: Theory and practice of remedial instruction. Timonium, MD: York Press.

Denckla, M.B., & Rudel, R.G. (1976). Rapid automatized naming (RAN):  Dyslexia differentiated from other learning disabilities. Neuropsychologia, 14, 471-479.

DiSimoni, F. (1978). Token Test for Children. Chicago: Riverside.

Doehring, D., Trites, R., Patel, P., & Fiedorowicz, C. (1981). Reading disabilities:  The interaction of reading, language, and neuropsychological deficits.  New York:  Academic Press.

Donahue, M. (1984). Learning disabled children's comprehension and production of syntactic devices for marking given versus new information. Applied Psycholinguistics, 5, 101-116.

Dunn, L., & Dunn, L. (1997). Peabody Picture Vocabulary Test - III. Circle Pines, MN: American Guidance.

Ehri, L. (1991). Development of the ability to read words.  In R. Barr,  M. Kamil, P. Mosenthal, & P. Pearson (Eds.), Handbook of reading research (Vol.II, pp. 383-417).  New York Longman.

Ellis, A.W., McDougall, S., & Monk, A.F. (1996). Are dyslexics different? II. A comparison between dyslexics, reading age controls, poor readers, and precocious readers. Dyslexia, 2, 59-68.

Ellis, N., & Large, B. (1987). The development of reading: As you seek so shall you find. British Journal of Psychology, 78, 1-28.  

Felton, R.H. (1992). Early identification of children at risk for reading disabilies. Topics in Early Childhood and Special Education, 12, 212-229.

Fletcher, J.M., Shaywitz, S.E., Shankweiler, D.P., Katz, L., Liberman, I.Y., Stuebing, K.K., Francis, D.J., Fowler, A.E., & Shaywitz, B.A. (1994). Cognitive profiles of reading disability:  Comparisons of discrepancy and low achievement definitions. Journal of Educational Psychology, 86, 6-23.

Fry, M.A., Johnson, C.S., & Muehl, S. (1970). Oral language production in relation to reading achievement among select second graders. In D. Baker & P. Satz (Eds.), Specific reading disability: Advances in theory and method (pp. 123-159). Rotterdam: Rotterdam University Press.

Goswami, U. (1988). Children’s use of analogy in learning to spell. British Journal of Developmental Psychology, 6, 1-22.

Gough, P. (1983). Context, form, and interaction. In K Rayner (Ed.), Eye movements in reading (pp. 203-211). New York: Academic Press.

Gough, P., & Tunmer, W. (1986). Decoding, reading, and reading disability. Remedial and Special Education, 7, 6-10.

Hatcher, P., Hulme, C., & Ellis, A. (1994). Ameliorating early reading failure by integrating the teaching of reading and phonological skills:  A phonological linkage hypothesis.  Child Development, 65, 41-57.

Hoover, W., & Gough, P. (1990). The simple view of reading. Reading and Writing: An Interdisciplinary Journal, 2, 127‑160.

Hu, C., & Catts, H. (1998). The role of phonological processing in early reading ability: What we can learn from Chinese. Scientific Studies in Reading, 2, 55-79.

Jorm, A.F., Share, D.L., Maclean, R., & Matthews, R. (1986). Cognitive factors at school entry predictive of specific reading retardation and general reading backwardness:  A research note. Journal Child Psychology and Psychiatry, 27, 45-54.

Just, M., & Carpenter, P. (1987). The psychology of reading and language comprehension. Boston: Allyn and Bacon, Inc.

Kamhi, A. (1997). Three perspectives on comprehension: Implications for assessing and treating comprehension problems.  Topics in Language Disorders, 17(3), 62-74.

Kamhi, A., & Catts, H. (1999). Reading development. In H. Catts & A. Kamhi (Eds.), Language and reading disabilities (pp.25-49). Needham Heights, MA: Allyn & Bacon.

Kamhi, A., Catts, H., Mauer, D., Apel, K., & Gentry, B. (1988). Phonological and spatial processing abilities in language and reading impaired children.  Journal of Hearing and Speech Disorders, 53, 316-327.

Kintsch, W., & Keenan, J.. (1973).  Reading rate as a function of the number of propositions in the base structure of sentences.  Cognitive Psychology, 5, 257-274.

Klingner, J., & Vaughn, S. (1999). Promoting reading comprehension, content learning, and English acquisition through Collaborative Strategic Reading (CSR).  The Reading Teacher, 52, 738-747. 

Light, J.G., & DeFries, J.C. (1995). Comorbidity of reading and mathematics disabilities: Genetic and environmental etiologies. Journal of Learning Disabilities, 28, 96-106.

Lindamood, C.H., & Lindamood, P.C. (1998). Lindamood phoneme sequencing program for reading, spelling, and speech. Austin, TX: Pro-Ed.

.Lundeberg, I., Frost, J., & Peterson, O. (1988). Effects of an extensive program for stimulating phonological awareness in young children. Reading Research Quarterly, 23, 263-284.

Lundberg, I., & Hoien, T.  (1991). Initial enabling knowledge and skills in reading acquisition:  Print awareness and phonological segmentation.  In D. Sawyer & B. Fox (Eds.), Phonological awareness in reading:  The evolution of current perspectives (pp. 74-95).  New York:  Springer-Verlag.

Lundberg, I., Olofsson, A., & Wall, S. (1980). Reading and spelling skills in the first school years predicted from phonemic awareness skills in kindergarten. Scandinavian Journal of Psychology, 21, 159-173.

Manis, F., & Doi, L. (in press). Naming speed, phonological awareness, and orthographic knowledge in second graders. Journal of Learning Disabilities.

Mann, V., & Ditunno, P. (1990). Phonological deficiencies: Effective predictors of future reading. In G.T. Pavlidis (Ed.), Perspectives on dyslexia: Cognition, language and treatment (Vol. 2, pp. 105-131). New York: John Wiley & Sons.

Mann, V.A., & Liberman, I.Y. (1984). Phonological awareness and verbal short-term memory. Journal of Learning Disabilities, 17, 592-599.

Maria, K. (1990). Reading comprehension instruction: Issues and strategies. Parkton, MD: York Press.

McBride-Chang, C., Wagner, R.K., & Chang, L. (1997). Growth modeling of phonological awareness. Journal of Educational Psychology, 89, 621-630.

Morais, J. (1991). Phonological awareness:  A bridge between language and literacy.  In D. Sawyer & B. Fox (Eds.), Phonological awareness in reading: The evolution of current perspectives.  New York:  Springer-Verlag.

Morais, J., Bertelson, P., Cary, L., & Alegria, J. (1986). Literacy training and speech segmentation. Cognition, 24, 45-64.

Nation, K., Adams, J.W., Bowyer-Crane, C.A., Snowling, M.J. (1999). Working memory deficits in poor comprehenders reflect underlying language impairments. Journal of Experimental Child Psychology, 73,139-158.

Newcomer, P. (1990). Diagnostic Achievement Battery. Austin, TX:Pro-Ed.

Palincsar, A., & Brown, A. (1984). Reciprocal teaching of comprehension ​fostering and comprehension‑monitoring activities. Cognition and Instruc​tion, 1, 117‑175.

Paulesu, E., Connelly, A., Frith, D.C., Friston, K.J., Heather, J., & Myers, R. (1995). Functional MRI correlations with positron emission tomography: Initial experience using a cognitive activation paradigm on verbal working memory. Neuroimaging and Clinical N.A., 5, 207-212.

Pressley, M. (1998).  Reading instruction that words: The case for balanced teaching. New York: Guilford Press.

Pressley, M., & Woloshyn, V. (91995) Cognitive strategy instruction that really improves children's academic performance (2nd edition).  Cambridge, MA: Brookline Books.

Rack, J.P., Snowling, M.J., & Olson, R.K. (1992). The nonword reading deficit in developmental dyslexia: A review. Reading Research Quarterly, 27, 28-53.

Rapala, M., & Brady, S. (1990). Reading ability and short-term memory: The role of phonological processing. Reading and Writing, 2, 1-25.

Rashotte, C.A., & Torgesen, J.K. (1985). Repeated reading and reading fluency in reading disabled children. Reading Research Quarterly, 20, 180-188.

Roth, F., & Spekman, N. (1989).Higher-order language processes and reading disabilities.  In A. Kamhi and H. Catts (Eds.), Reading disabilities: A developmental language perspective. (pp. 159-197).  Boston: Allyn & Bacon.

Scarborough, H. (1998). Predicting future achievement of second graders with reading disabilities: Contributions of phonemic awareness, verbal memory, rapid naming, and IQ. Annals of Dyslexia, 48, 115-136.

Samuels, S.J. (1977). The method of reacted reading. The Reading Teacher, 32, 403-408.

Shankweiler, D., Crain, S., Katz,L. Fowler, A.E., Liberman, A.M., Brady, S.A., Thornton, R., Lundquist, E., Dreyer, L., Fletcher, J.M., Stuebing, K.K., Shaywitz, S.E.,& Shaywitz, B.A. (1995). Cognitive profiles of reading-disabled children: Comparison of language skills in phonology, morphology, and syntax. Psychological Science, 6, 149-156.

Shankweiler, D., Liberman, I.Y., Mark, L.S., Fowler, C.A., & Fischer, F.W. (1979). The speech code and learning to read. Journal of Experimental Psychology: Human Learning and Memory, 5, 531-545.

Share, D. (1995). Phonological recoding and self-teaching: sine qua non of reading acquisition.  Cognition, 55, 151-218.

Share, D., & Stanovich, K. (1995). Cognitive processes in early reading development:  Accommodating individual differences into a model of acquisition.  Issues in Education, 1, 1-57.

Snowling, M. (1981). Phonemic deficits in developmental dyslexia. Psychological Research, 43, 219-234.

Snowling, M.J., Goulandris, N., Bowlby, M., & Howell, P. (1986). Segmentation and speech perception in relation to reading skill: A developmental analysis. Journal of Experimental Child Psychology, 41, 489-507.

Stanovich, K., & Siegel, L. (1994). The phenotypic performance profile of reading-disabled children: A regression-based test of the phonological-core variable-difference model. Journal of Educational Psychology, 86, 24-53. 

Stolz, W. (1967). A study of the ability to decode grammatically novel sentences. Journal of Verbal Learning and Verbal Behavior, 6, 867-873.

Stone, B., & Brady, S. (1995). Evidence for phonological processing deficits in less-skilled readers. Annals of Dyslexia, 95, 51-78.

Stothard, S., & Hulme, C. (1992). Reading comprehension difficulties in children: The role of language comprehension and working memory skills. Reading and Writing: An Interdisciplinary Journal, 4, 245-256.

Tallal, P. (1980). Auditory temporal perception, phonics, and reading disabilities in children. Brain and Language, 9, 182-198.

Tallal, P., Curtiss, S., & Kaplan, R. (1989). The San Diego longitudinal study:  Evaluating the outcomes of preschool impairment in language development.  Washington, DC:  NINCDS.

Thomson, M. (1984). Developmental dyslexia:  Its nature, assessment, and remediation. Baltimore:  Edward Arnold. 

Tomblin, J.B., Records, N.L., Buckwalter, P., Zhang, X., Smith, E., & O'Brien, M. (1997). The prevalence of specific language impairment in kindergarten children. Journal of Speech, Language, and Hearing Research, 40, 1245-1260.

Torgesen, J. (1997). The prevention and remediation of reading disabilities: Evaluation what we know from research.  Journal of Academic Language Therapy, 1, 11-47.

Torgesen, J. (1999). Assessment and instruction for phonemic awareness and word recognition skills. In H. Catts & A. Kamhi (Eds.) Language and reading disabilities (pp.128-153). Needham Heights, MA: Allyn & Bacon.

Torgesen, J., Morgan, S., & Davis, C. (1992). Effects of two types of phonological awareness training on word learning in kindergarten children.  Journal of Educational Psychology, 84, 364-370.

Torgesen, J.K., Wagner, R.K., & Rashotte, C.A. (1994). Longitudinal studies of phonological processing and reading. Journal of Learning Disabilities, 27, 276-286.

Torgesen, J.K., Wagner, R.K., & Rashotte, C.A. (1998). Test of Word Reading Efficiency. Austin, TX:Pro-Ed.

Torgesen, J.K., Wagner, R.K., Rashotte, C.A., Burgess, S., & Hecht. S. (1997). Contributions of phonological awareness and rapid naming to the growth of word-reading skills in second-and fifth-grade children. Scientific Studies in Reading, 1, 161-185.

Vogel, S.A. (1974). Syntactic abilities in normal and dyslexic children. Journal of Learning Disabilities, 7(2), 47-53.

Wagner, R.K., Torgesen, J.K., & Rashotte, C.A. (1994). Development of reading-related phonological processing abilities: New evidence of bidirectional causality from a latent variable longitudinal study. Developmental Psychology, 30, 73-87

Wagner, R.K., Torgesen, J.K., & Rashotte, C.A. (1999). Comprehensive Test of Phonological Processing. Austin, TX: Pro-Ed.

Wechsler, D. (1991). Wechsler Individual Achievement Test. San Antonio, TX: The Psychological Corporation.

Westby, C. (1999). Assessing and facilitating text comprehension problems. In H. Catts & A. Kamhi (Eds.) Language and reading disabilities (pp.154-223). Needham Heights, MA: Allyn & Bacon.

Wiig, E., & Semel, E. (1975). Productive language abilities in learning disabled adolescents.  Journal of Learning Disabilities, 8, 578-586.

Wiig, E., Semel, E., & Secord, W. (1995). Clinical Evaluation of Language Fundamentals (Third Edition). San Antonio, TX: Psychological Corporation.

Wilkinson, T. (1995). Wide Range Achievement Test-3.  Wilmington, DE: Guidance


 Associates.

Wise, B.W., & Olson, R.K. (1995). Computer-based phonological awareness and reading instruction. Annals of Dyslexia, 45, 99-122.

Wolf, M. (1991). Naming speed and reading:  The contribution of the cognitive neurosciences.  Reading Research Quarterly, 26, 123-141.

Wolf, M., Bally, H. & Morris, R. (1986). Automaticity, retrieval processes, and reading: A longitudinal investigation. Child Development, 57, 988-1000.

Wolf, M., Bowers, P., & Biddle, K. (in press). Naming-speed processes, timing, and reading: A conceptual review. Journal of Learning Disabilities.

Wollman-Bonilla, J., & Werchadlo, B. (1999). Teacher and peer roles in scaffolding first graders’ responses to literature.  The Reading Teacher, 52, 598-607.

Woodcock, R. (1987). Woodcock Reading Mastery Tests - Revised.  Circle Pines, MN:  American Guidance Service.

Woodcock, R. (1991). Woodcock Language Proficiency Battery - Revised. Chicago, IL: Riverside.

Yuill, N., & Oakhill, J. (1991). Children's problems in text comprehension: An experimental investigation.  New York: Cambridge University Press.

Appendix
Computer Programs

1.  Jumpstart For Reading (ages 4-11)  www.jumpstart.com

2.  Reading Blaster (ages 4-12) www.learningco.com
3   Disney's Reading Quest with Alladin (6-9)

4.  Games for Kids (5-8)

5.  Vtech—www.vtechkids.com

Websites Worth Visiting

1.  Muskingum College Center for Advancement of Learning--   www.muskingum.edu/cal/database/reading.html

2..  ERIC (do a search and type in ERIC and try the AskERIC site)

3.   www.learninglink.net
4.   LinguaLinks Library: Literacy Bookshelf

www.sil.org/lingualinks/library/literacy/Ltrctitl.gif

5.  Learning to Read: www.toread.com

6. LD online: www.ldonline.org/index/html
7.  CIERA: Center for the improvement of early reading achievement

                   www.ciera.org.index.html
8.  www.creativewonders.com




