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It is now well accepted that reading is a language-based skill.  This was not the case ten years ago when we first wrote this chapter.  Ten years ago, the idea that most reading disabilities are best viewed as a developmental language disorder was also a novel one.  A developmental language perspective of reading disabilities was the major theme of our original book and continues to be the major theme of the present book.  This view rests, in part, on the fact that there are numerous similarities between spoken and written language. Reading shares many of the same processes and knowledge bases as talking and understanding. Reading, however, is not a simple derivative of spoken language; that is, if one can talk, one can read.  Although spoken language and reading have much in common in terms of the knowledge and processes they tap, there are also fundamental, nontrivial differences between the two. Knowledge of the similarities and differences between spoken language and reading is critical for understanding how children learn to read and why some children have difficulty.  In this chapter, we begin by defining language and reading.  This is followed by an in‑depth comparison of the processes and knowledge involved in spoken and written language processing.  Other differences between spoken and written language are then discussed. 


Defining Language

Definitions of language are broad based and highly integrative. An example of such a definition is offered by the American Speech‑Language‑Hearing Association  (ASHA, 1983, p.44).

Language is a complex and dynamic system of conventional symbols that is used in various modes for thought and communica​tion.  Contemporary views of human language hold that: (a) language evolves within specific historical, social, and cultural contexts; (b) language, as rule governed behavior, is described by at least five parameters(phonologic,morphologic, syntactic, semantic, and pragmatic; (c) language learning and use are deter​mined by the interaction of biological, cognitive, psychosocial, and environmental factors; and (d) effective use of language for com​munication requires a broad understanding of human interaction including such associated factors as nonverbal cues, motivation, and sociocultural roles.


As reflected in the definition, it is generally agreed that there are five parameters of language. These parameters are described briefly below.

Phonology

Phonology is the aspect of language concerned with the rules that govern the distribution and sequencing of speech sounds. It includes a description of what the sounds are and their component features (phonetics) as well as the distributional rules that govern how the sounds can be used in various word positions and the sequence rules that describe which sounds may be combined. For example, the /insert symbol / sound that occurs in the word measure is never used to begin an English word. Distributional rules are different in different languages. In French, for example, the /insert symbol / sound can occur in the word‑initial position, as in je and jouer An example of a sequence rule in English would be that /r/ can follow /t/ or /d/ in an initial consonant cluster (e.g., truck, draw), but /l/ cannot.

Semantics

Semantics is the aspect of language that governs the meaning of words and word combinations. Sometimes semantics is divided into lexical and relational semantics. Lexical semantics involves the meaning conveyed by individual words. Words have both intensional and extensional meanings.  Intensional meanings refer to the defining characteristics or criterial features of a word. A dog is a dog because it has four legs, barks, and licks people's faces.  The extension of a word is the set of objects, entities, or events to which a word might apply in the world. The set of all real or imaginary dogs that fit the inten​sional criteria becomes the extension of the entity dog.


Relational semantics refers to the relationships that exist between words. For example, in the sentence The Panda bear is eating bamboo, the word bear not only has a lexical meaning, but it also is the agent engaged in the activity of eating. Bamboo is referred to as the "patient" (Chafe, 1970) because its state is being changed by the action of the verb. Words are thus seen as expressing abstract relational meanings in addition to their lexical meanings.

Morphology

In addition to the content words that refer to objects, entities, and events, there is a group of words and inflections that convey subtle meaning and serve specific grammatical and pragmatic functions. These words have been referred to as grammatical morphemes. Grammatical morphemes modulate meaning. Consider the sentences Dave is playing tennis, Dave plays tennis, Dave played tennis, and Dave has played tennis.  The major elements of meaning are similar in each of these sentences. The first sentence describes an action currently in progress, whereas the next sentence depicts a habitual occurrence. 

The last two sentences describe actions that have taken place sometime in the past. What differentiates these sentences are the grammatical morphemes (inflections and auxiliary forms) that change the tense and aspect (e.g., durative or perfective) of the sentences.

Syntax

Syntax refers to the rule system that governs how words are com​bined into larger meaningful units of phrases, clauses, and sentences. Syntactic rules specify word order, sentence organization, and the relationships between words, word classes, and sentence constituents, such as noun phrases and verb phrases. Knowledge of syntax enables an individual to make judgments of well‑formedness or grammaticality. For example, all mature English speakers would judge the sentence The boy hit the ball as well formed and grammatical. In contrast, the sentence Hit the boy ball the would be judged as ungrammatical. It should be apparent that knowledge of syntax plays an important role in under​standing language.

Pragmatics

Pragmatics concerns the use of language in context. Language does not occur in a vacuum.  It is used to serve a variety of communication functions, such as declaring, greeting, requesting information, and answering questions. Communicative intentions are best achieved by being sensitive to the listener's communicative needs and nonlinguistic context. Speakers must take into account what the listener knows and does not know about a topic. Pragmatics thus encompasses rules of conversation or discourse. Speakers must learn how to initiate conver​sations, take turns, maintain and change topics, and provide the appropriate amount of information in a clear manner. Different kinds of discourse contexts involve dif​ferent sets of rules (Lund & Duchan, 1993; Schiffrin, 1994).  The most frequent kinds of discourse children encounter are conversational, classroom, narrative, and event discourse. 

Defining Reading

Reading, like language, is a complex cognitive activity.  Gates (1949), for example, defined reading as "a complex organization of patterns of higher mental processes... [that]...can and should embrace all types of thinking, evaluating, judging, imagining, reasoning, and problem-solving" (p. 3).  A view of reading that emphasizes higher-level thinking processes is a broad view of reading (Perfetti, 1986).  Thinking guided by print is another way to characterize a broad view of reading.  Reading ability defined in this way is associated with skill in comprehending texts.  Although this is a widely accepted view of reading, particularly among prac​titioners, there are both practical and theoretical problems with this broad definition. 


The basic problem is that with a broad definition of reading, a theory of reading necessarily becomes a theory of inferencing, a theory of schemata, and a theory of learning (Perfetti, 1986).  Another problem is that every one of the higher-level thinking processes listed by Gates, for example, can be achieved by individuals who cannot read.  For this reason, Gough and his colleagues (Gough & Tunmer, 1986; Hoover & Gough, 1990) proposed what they called a "simple" view of reading.  The central claim of the simple view is that reading consists of only two components, decoding and linguistic comprehension.  Decoding refers to word recognition processes that transform print to words. Comprehension which refers to linguistic (listening) comprehension is defined as the process by which words, sentences, and discourses are interpreted (Gough & Tunmer, 1986, p. 7) Also included within this component are higher-level thinking processes.  Decoding and linguistic comprehension are both important in this model.  Decoding in the absence of comprehension is not reading just as comprehension without decoding is not reading.


Gough's simple view of reading has appealed to many researchers and practitioners.  Some researchers, however, prefer restricting the definition of reading to just the decoding component (e.g., Crowder, 1982).  One advantage of this narrow view of reading is that it delineates a restricted set of processes to be examined (Perfetti, 1986).  Crowder (1982), who advocates a decoding definition of reading, made the following analogy between the "psychology of reading" and the "psychology of braille." The psychology of braille does not include such topics as inferences and schema application. These abilities involve broad‑based cognitive‑linguistic processes. Crowder argued that it was superfluous to make the study of these higher‑level processes part of the study of braille. The study of braille is necessarily restricted to the decoding process, or how a reader decodes braille to language.  By analogy, the study of reading should also be restricted to the decoding process.   


These different views of reading would necessarily be associated with different levels of literacy.  Perfetti (1986), for example, has suggested that basic literacy conforms to a narrow definition of reading, whereas intelligent literacy conforms to the broad definition.  Another level of literacy, falling somewhere in between basic and intelligent literacy, would be associated with Gough's simple view of reading.  Developmentally, the narrow and simple views of reading are more applicable to children learning to read, whereas the complex thinking definition is more applicable to older children and adults who read to learn. 


Models Of Spoken and Written Language Comprehension

In a book about language and reading, an understanding of the similarities and differences between spoken and written language is crucial. The sections that follow compare the specific processes and knowledge involved in comprehending spoken and written language.  First, however, a brief overview of models of language and reading is necessary. 


Models of spoken and written language comprehension  have often been divided into three general classes: bottom‑up, top‑down, and interactive. Bottom‑up models view spoken and written language comprehension as a step‑by‑step process that begins with the initial detection of an auditory or visual stimulus. The initial input goes through a series of stages in which it is "chunked" in progressively larger and more meaningful units. Top‑down models, in contrast, emphasize the importance of scripts, schemata, and inferences that allow one to make hypotheses and predictions about the information being processed. Familiarity with the content, structure, and function of the different kinds of spoken and written discourse enables the listener and reader to be less dependent on low‑level perceptual information to construct meanings. 


Reliance on top‑down versus bottom‑up processes varies with the material being processed and the skill of the reader. Bottom‑up processes are presumed to be necessary when reading isolated, decontextualized words, whereas top‑down processes facilitate not only word recognition but also discourse‑level comprehension.  Top‑down processes are especially important when reading partially illegible material, such as cursive writing. 


Many language and reading theorists (Butler, 1984; Duchan, 1983; Perfetti, 1985; Rumelhart, 1977; Stanovich, 1985) have advocated interactive models in which both bottom‑up and top‑down processes contribute to reading and language comprehension.  An interactive model of reading comprehension, for example, would acknowledge that individuals must have proficient word recognition skills as well as higher‑level linguistic and conceptual knowledge in order to be good readers. Whereas bottom‑up and top‑down models emphasize sequential processing, interactive models allow for parallel or simultaneous processing to occur.  Later stages could thus begin before earlier stages had been completed.   Although more complex than serial processing models, parallel processing models better reflect the types of processing that occur in complex tasks such as reading. 


Recent models of language and reading are connectionist parallel distributed-processing models.  These models are sometimes referred to as "asymbolic" because they are not preprogrammed with rules and do not specify the nature of the representations at various processing levels.  Instead, behavioral patterns are achieved by adjusting connections among networks of simple processing units based on feedback about the adequacy of the output from response units.  For example, in word recognition, visually presented words activate orthographic units, which in turn activate a set of hidden units, which activate phonological units.  A learning algorithm adjusts the weights of units based on the accuracy of the system's output (Plaut, McClelland, Seidenberg, & Patterson, 1996; Rumelhart, Hinton, & Williams, 1986; Seidenberg & McClelland, 1989). A detailed review of parallel processing models of spoken and written language processing is beyond the scope of this chapter.  For our purposes, it is sufficient to note that simplistic serial processing models, whether bottom‑up or top‑down, cannot adequately capture the complex interactions that occur within and between different processing levels. 


Comprehending Spoken and Written Language

We have found that the model depicted in Figure 1 provides a useful framework for comparing the processes and knowledge involved in comprehending spoken and written language.  This model, though unique, shares components with other processing models (Gough & Tunmer, 1986; Thomson, 1984). Although the components of the model will be discussed in a linear, bottom‑up fashion, the model should be viewed as an interactive one that allows for parallel processing within and between levels.

Perceptual Analyses

The input to the perceptual analyses is speech or print. In order for this input to be recognized, it must be detected and analyzed.  The sensory mechanisms involved in the detection of speech and print are distinctive; the ear is used to detect speech and the eye is used to detect print. Sensory deficits involving hearing or vision place a child at risk for spoken and written language problems.  Children born deaf cannot detect the speech signal through the auditory modality and, as a result, have considerable difficulty developing intelligible speech. Individuals who are blind cannot detect print through the visual modality. Braille, which relies on the tactile modality, is one way to bypass the visual deficit. An intact auditory system provides the blind another avenue to access text material by way of tape recordings. 


Once the input has been detected, the segmental and suprasegmen​tal features of spoken and written words are analyzed. In speech the processes underlying phonetic discrimination and phonemic identifica​tion are involved. Phonetic discrimination refers to the ability to hear the difference between two sounds that differ acoustically and phonetically. For example, the initial t in the word tap is phonetically different from the final t in the word bat. Phonetic differences that do not affect meaning are often referred to as allophonic variations. If the t sounds in the words above were changed to k sounds, this would change the meaning of the words. Tap would become cap, and bat would become back. The phonetic differences between /t/ and /k/ are thus also phonemic differences because they change the meaning of the word. The task for the young child learning language is to determine which differences between sounds make a difference in meaning. 


The language a child is learning determines which phonetic dif​ferences are phonemic. In Japanese, for example, the differences between /r/ and /l/ are allophonic. In English, however, the phonetic differences between /r/ and /1/ make a difference in meaning. In French the front rounded vowel /y/ is phonemically different from the back rounded /u/. An American who does not make this distinction will not be able to differentiate between the words tout (all) and tu (you). These examples are meant to illustrate that learning phonemic categories requires knowledge of the language being learned.  The acquisition of phonological knowledge about language necessarily involves higher-level conceptual processes. Low‑level perceptual processes, such as detection and discrimination, do not lead to knowledge about phone​mic categories. In light of these points, it is important to note that in most listening situations, individuals seldom have to make distinctions between minimal phoneme pairs (e.g., p/b in the words pin and bin) that are common stimuli on tests of discrimination. In many instances, lexical and higher‑level language knowledge often eliminate the need for phonemic‑level identification. 


In reading, just as with speech, discrimination and identification processes might be involved. In reading, discrimination refers to the ability to see the visual differences between letters. Identification requires knowledge of the correspondences between letters and phonemes.  For example, the child who confuses the letters b and d in words such as bad and dad is often said to have a visual discrimination problem. It is more likely, however, that the child can perceive the visual differences between the letters b and d but has not learned that the letter b is associated with the phoneme /b/ and the letter d is associated with the phoneme /d/. In other words, the child has not learned the phoneme‑letter correspondences for these two sounds.


To illustrate the difference between a low‑level visual discrimina​tion ability and a higher‑level conceptual (identification) ability, con​sider the following analogy.  In teaching large classes, it is common to confuse students.  Last year, the first author called a girl named Aimee, Anna.  Although Aimee and Anna are both 20-something female graduate students, they can be easily differentiated by their physical characteristics, personalities, clothes, and so forth.  I have no difficulty differentiating between the two students.  The problem I have is associating a particular characteristic or a set of characteristics with a name.  The similarity between the two names makes it more difficult to consistently use the right name with the right student.  This is similar to the problem children have associating the features of particular phoneme with the features of a particular letter.  When letters and sounds are similar as is the case for "b" and "d," it is particularly difficult to learn the correct correspondences. 


These examples are meant to show that sound or letter confusions are not caused by phonetic or visual discrimination problems.  With respect to language, the difficulty is learning which phonetic differences make a difference in meaning.  With respect to reading, the difficulty is learn​ing which sounds are associated with which letters. In both cases, what often appear to be discrimination problems are in fact higher‑level conceptual problems.  (Got rid of language-based here because associating sounds-letters is not a language-based problem.)

Word Recognition

Reading and spoken language begin to share similar knowledge domains and processes in the word recognition stage. Until this point, the processing of print and speech involves different sensory and perceptual processes. In the word recognition stage, the features iden​tified in the previous perceptual stage are used to access the mental lexicon. The words heard or seen must activate or be associated with previously stored concepts in the individual's mental lexicon. These stored concepts in the mental lexicon represent one's vocabulary. Impor​tantly, 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.  Consider for example, the kind of conceptual information that might 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 (Just & Carpenter, 1987, p. 62)

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 a patient ("Peggy bought a pencil").


The structure of the mental lexicon has received considerable research attention during the past 30 years. Network models consisting of nodes corresponding to concepts and features have been a popular way to depict the structure of the lexicon (Collins & Loftus, 1975; Collins & Quillian, 1969). Early network models were hierarchical in nature, with the ordering in the hierarchy defined by set inclusion relations.  For example, higher‑order concepts such as animal included lower‑order concepts such as bird and sparrow. Other network models have been referred to as heterarchical, reflecting concepts from ill‑structured domains (Just & Carpenter, 1987). Although theorists might differ in their portrayal of the content and structure of the mental lexicon, they generally agree that the mental lexicon is the same for language and reading. The way in which word meanings are accessed can differ, however, in spoken language and reading. 


In processing speech, word meaning is accessed through a word's phonological representation. The output of the perceptual analysis is a representation of a word's acoustic and phonetic features. These acoustic‑phonetic representations of speech input are used by the lis​tener to activate or instantiate a word's phonological representation in the lexicon. This may involve the listener attempting to match acoustic-​phonetic representations with phonological representations. Phono​logical representations are directly linked to a word's meaning because this information is stored together for each word in the mental lexicon.


Phonological representations stored in the mental lexicon can take one of several forms. Words may be represented in clusters (e.g., "it's a" as "itsa"; "did you know" as [dId  no]) or as individual words without discrete syllable or phonemic information. Alternatively, phonological representations might contain syllabic and phonemic segments. Although the nature of phonological representations can differ, it is unlikely that preliterate children represent speech as discrete phone​mic segments.  Young children represent words either as lexical wholes or by syllables (e.g., rimes and onsets).  The gradual shift to phonemic-based representations is influenced by reading as well as children's developing speech perception abilities.  Recent studies of young children's speech perception (e.g., Nittrouer, Manning, & Meyer, 1993) have found that there is a gradual shift in the acoustic cues used to make phonological decisions.  Nittrouer et al. hypothesize that as children gain experience with a native language, they become more sensitive to phonetic structure.  In a more recent study, Nittrouer (1996) shows that this shift is related to children's developing phonemic awareness.  It seems that early exposure to reading as well as developmental changes in speech perception both contribute to young children's ability to represent speech as discrete phonemic segments.


In contrast to speech, in which there is only one way to access a word's meaning, in reading there are two ways: indirectly, by way of a phonological representation, or directly, by way of a visual represen​tation (see Figure 1). 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, the reader locates the word in the lexicon whose visual representation contains the same segmental and/or visual features as those identified in the previous perceptual analysis stage. In other words, 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.  In this approach, the indirect or phonetic approach, the reader uses knowl​edge of phoneme‑letter 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. 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 the letter sequences within words. The knowledge gained about letter sequence makes the child's visual representations more precise (see Chapter 2). 


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. In order 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 (Liberman, 1983). These segments are not readily apparent to young children because the sound segments of speech are blended together in the acoustic signal. For example, the word cat is one acoustic event; its sound segments do not correspond exactly to its three written symbols. Although preschool children might show some phonological awareness, much explicit instruc​tion and practice is usually required for a child to become efficient in using the phonetic approach.


The recognition that there were two possible routes to word recognition led to the popularity of dual-route models of word recognition (cf. Stanovich, 1991).  Although early proponents of dual-route models agreed that there were two routes to word recognition, they differed in assumptions about the various speeds of the two access mechanisms and how conflicting information is resolved.  The size of the sound-letter correspondences in the phonological route also differed from model to model (e.g., sound-by-sound, syllables, word level).  Discussions of the different variations of these models can be found in Coltheart, Curtis, Atkins, and Haller (1993), Patterson and Coltheart (1987) and Rayner and Pollatsek (1989).  


Questions about the nature of the spelling-sound conversion have recently taken a new turn due to the increasing popularity of parallel-distributed processing models which contain no word-level representations or lexicon in the network (Share & Stanovich, 1995).
Regardless of how the spelling to sound conversion takes place, there is recent evidence that print-to-sound conversion is essential for the large numbers of low frequency words that cannot be recognized on a visual basis (Share & Stanovich, 1995).  In contrast, high frequency words seem to be recognized visually with minimal phonological recoding even in the very earliest stages of reading acquisition (Reitsma, 1990).  The more exposure a child has to a word, the more likely a visual approach will be used.  The use of the a visual vs. a phonological approach to word recognition depends on the frequency of the word rather than the particular reading stage a child is in.  More will said about development of word recognition skills in the next chapter.

Discourse-Level Processes

Up to this point, we have considered the processes involved in recognizing words. Spoken and written language, however, consist of longer discourse units, such as sentences, conversations, lectures, stories, and expository texts.  Psycholinguistic studies carried out in the 1960's and 1970's (cf. Carroll, 1994; Clark & Clark, 1977) explored the role that syntactic, semantic, and world knowledge played in comprehending larger units of spoken and written discourse.  By focusing on the independent contribution these different types of knowledge made toward meaning, these early studies were limited in what they could tell us about the interaction of different types of knowledge and whether different discourse types are processed the same way by listeners and readers.  Despite these limitations, it is useful to consider how structural, propositional, and situation or world knowledge can be used to construct meaning.

Structural Knowledge

A variety of structural cues are used by listeners and readers in comprehending 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.


Clark and Clark (1977) provide an excellent review of studies that provide empirical support of the influence syntactic and morphologic knowledge has on sentence comprehension. It has been shown, for example, that listeners use function words to segment sentences into constituents, classify the constituents, and construct meanings from them (e.g., Bever, 1970; Fodor & Garrett, 1967).  Consider the two sentences below, one with relative pronouns and one without:


1. The pen which the author whom the editor liked used was new.


2. The pen the author the editor liked used was new.

Fodor and Garrett (1967) found that listeners had more difficulty paraphrasing sentences like (2) than sentences like (1).  More recent studies have continued to attempt to prove that the initial segmentation of a sentence (i.e., parsing) is performed by a syntactic module that is not influenced by other kinds of knowledge (e.g., Frazier, 1987).  

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 the propositions listeners and readers construct are affected by many factors, such as nature of the discourse/text, knowledge of the world, processing capacity, interest level, and so forth.  

World Knowledge

Structural and propositional knowledge are crucial for constructing meaning, but an individual's knowledge of the world or what has come to be called situation model representations also play an important role in comprehension.  Consider, for example, how world knowledge makes the sentence Jake ate the ice cream with relish unambiguous while a similar sentence Jake ate the sausage with relish is ambiguous (Just & Carpenter, 1987).  We know that relish is normally not eaten with ice cream. Such information is not specific to language; instead, it reflects general knowledge about the tastes of foods to assign with relish.

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. It should be evident how these kinds of world knowledge play an important role in processing spoken and written language. 


Because world knowledge can be so broad, psychologists have focused attention on the situation-specific world knowledge that listeners and readers use to construct meaning (e.g., van Dijk & Kintsch, 1983).  The assumption is that as we process discourse, we construct a mental or situational model of the world as described by the discourses.  

Models of Discourse Processing

  In order to understand larger units of spoken and written discourse, it is necessary not only to construct representations that consider structural, propositional, and situational information, but also to relate these representations to one another.  One must also use this information to make inferences about meaning and make decisions about which information should be remembered.  Given the variety of knowledge types and cognitive processes involved in discourse processing, no one model can expect to capture all of these facets of discourse processing.  It is useful, however, to consider the kinds of models that have been proposed.  Although these models deal primarily with how readers construct meaning from texts, their basic principles can be applied to spoken language discourse as well.


Kintsch and van Dijk's (1978, 1983) initial model of text comprehension proposed that multiple levels of representation were needed to construct meanings based on these three different kinds of knowledge.  Three levels of representation correspond to the three knowledge types:  structural, propositional, and knowledge of the situation/world.  

This initial model of comprehension relied on schema-driven, top-down processing to build the knowledge of the world (i.e., situation model) represention.  Kintsch (1988), however, felt that these notions were not adaptive to new contexts and were too inflexible.  Studies of these different levels of representation found that when readers and listeners had extensive world knowledge, they attended to and remembered their world knowledge of the situation rather than the information actually in the text.  In contrast, when reading expository text or listening to new lecture information, individuals rely primarily on information in the text.  Kintsch's more recent models can handle these differences whereas the earlier models could not.


Speech-language pathologists, special educators, and other educators are probably familiar with models of text processing based on scripts and schemas.  Although psychologists have moved beyond these notions, they still work well for understanding how children construct meaning for certain prototype forms of discourse such as familiar events and stories.  A schema is generally thought of as a structure in memory that specifies a general or expected arrangement of a body of information.  Familiar events, for example, are well captured by scripts, which are a particular type of schema.  Scripts contain slots for the components of an event, such as the main actions, par​ticipants, goals, and typical position of each action. Scripts make it easier to process familiar events by providing individuals with a coherent struc​ture into which they can insert new information. Scripts also allow individuals to add necessary information that might be omitted in spoken or written discourse. For example, familiarity with a restaurant script allows listeners and readers to anticipate some mention of the menu. If no mention of the menu is made, but information about the kind of restaurant is given (e.g., Italian), one can infer the contents of the menu.


Certain types of discourse, such as stories, seem to have a consistent structure or grammar.  This was recognized years ago when researchers proposed that stories had a common story grammar or schema.  A story schema can be viewed as a mental framework that contains slots for each story component, such as a setting, goal, obstacle, and resolution. Story grammars represent a slightly different characterization of the knowledge of story structures.  Story grammars specify the hierarchical relations among the components more directly than a story schema (Mandler & Johnson, 1977; Stein & Glenn, 1979). Story grammars attempt to specify the structural organization of stories in the same way that syntactic grammars specify the structural organiza​tion of sentences (Just & Carpenter, 1987, p. 231). The main structural components of a story are a setting and an episode. The setting introduces the characters and the context of the story. Episodes can be further divided into an initiating event, internal response, attempt, con​sequence, and reaction. Knowledge of the structure and function of stories, like knowledge of scripts, can facilitate comprehension of spoken and written language (Just & Carpenter, 1987; Perfetti, 1985).

Other Metaphors for Discourse and Text Understanding

The notion that multiple sources of knowledge or representations are involved in processing discourse and text is an important one for understanding what is involved inc comprehension.  There are other notions, however, about comprehension that are important as well.  Graesser and Britton (1996) have found that five metaphors capture the essence of the various ways of thinking about text comprehension.  The first metaphor, understanding is the assembly of a multileveled representation, has already been discussed.  Speech-language pathologists and other educators are familiar with at least two of the other metaphors: understanding is the process of managing working memory and understanding is inference generation.  The two metaphors we may not be familiar with are: understanding is the construction of a coherent representation and understanding is a complex dynamical system.  To these five metaphors, we will add a sixth:  understanding is a metacognitive ability.  Although Graesser and Britton apply these metaphors to text understanding, in most cases, they can be applied to spoken discourse as well.  Each of these metaphors will be discussed briefly below.


Understanding is the management of working memory.  Most psychologists and educators are comfortable with the assumption that comprehension is managed in a limited capacity working memory.  Every educator has had first-hand experience with this metaphor.  For example, when the demands of comprehension exceed the limitations of working memory, students' comprehension decreases dramatically.  Students with low working memory spans often experience difficulty when comprehension components tax working memory.  Poor comprehenders have also been shown to have problems suppressing irrelevant information from working memory (Gernsbacher, 1996).


Understanding is inference generation.  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. In these sentences, there is no previous mention or antecedent for the chalk. In order to make sense of these sentences, one must infer that the classroom should have chalk in it. More specifically, the inference (or implicature) The room referred to by a room once had chalk in it must be added to the represen​tation of the two sentences actually spoken or written.  Forward inferencing embellishes or elaborates the representation of the currently spoken or read text. For example, given the sentence The two year old was eating ice cream, a forward inference might be that the child's face was smeared with ice cream.


Inferences can also be distinguished according to whether they are derived from the content of activated world knowledge structures (e.g., scripts and schemas) or whether they are novel constructions that are needed to construct the situation model.  Inferences that are generating from existing world knowledge tend to be generated "online."  Graesser and Britton (1996) argue that a satisfactory model of text understanding should be able to accurately predict inferences that are quickly or automatically made during comprehension versus those that are time consuming.  Inferences generate online include those address reader's goals, assist in establishing local or global coherence, and are highly activated from multiple information sources (e.g., Long, Seely, Oppy,, & Golding, 1996).  Inferences that are more time-consuming may be caused by minimal world knowledge about the topic or by contradictions, anomalies, or irrelevant propositions in the text.  Readers attempt to generate explanations and justifications to resolve the contradictions and anomalies.  The process of generating these "elaborative inferences"  is necessarily time consuming and may not be used by readers with low motivation (Graesser & Britton, 1996, p. 350).


Understanding is the construction of coherent representations.  The basic notion with this metaphor is that the more coherent the discourse or text, the easier it is to understand.  A text is fully connected if every proposition is conceptually connected to one or more other propositions.  Some theorists, following Kintsch (1974), believe that noun-phrase arguments are critical for connecting propositions and establishing coherence.  More recent research, however, has shown that argument overlap is neither a necessary nor sufficient condition for establishing coherence; instead, it is merely one type of connection (cf. Graesser & Britton,, 1996).  Other types of connections that have been considered include the connections between predicates of propositions (Turner, Britton, Andraessen, & McCutchen, 1996), causal connections and goals of story characters (van den Broek, Risden, Fletcher, & Thurlow, 1996), and the connections that tie deep metaphors to lexical items and explicit expressions (Gibbs, 1996).  


Despite the challenge of identifying the specific types of connections that tie texts together, the "understanding-as-coherence" metaphor makes a large number of predictions about comprehension performance.  Most of these predictions are generally intuitive.  For example, a proposition has a greater likelihood of being recalled when it has more connections to other propositions in the text, and reading time increases when there is a break in coherence.  However, some are counterintuitive.  For example, Mannes and St. George (1996) found that there are more connections (or stronger ones) between text and world knowledge if there is a discrepancy between an outline and text content.  The discrepancy causes improved problem solving, though recall for the text suffers.


Understanding as a complex dynamic system.  As mentioned early in this chapter, static, linear models of spoken and written language may be useful to identify the specific processes and knowledge domains, but they do not have the flexibility to handle complex dynamic systems such as comprehension.  A detailed description of a dynamic text comprehension model is beyond the scope of this chapter (cf. Britton & Graesser, 1996).  It is interesting to note, however, that even researchers committed to these models recognize the difficulty involved in testing their psychological plausibility (Graesser & Britton, 1996, p. 347).  Despite the difficulty in determining which dynamic model provides the best "goodness-of-fit," no cognitive theorist has rejected the "understanding as a complex dynamic system" metaphor.  


Understanding is a metacognitive ability.  Metacognition refers to one's knowledge and control of one's cognitive system (Brown, 1987). Metacognitive abilities have been associated with several aspects of reading, including establishing the purpose for reading, identifying important ideas, activating prior knowl​edge, evaluating the text for clarity, compensating for failure to under​stand, and assessing one's level of comprehension (Brown, 1987). Brown added that it is not clear whether all or just certain components of these activities are metacognitive. The use of strategies to facilitate comprehen​sion and comprehension monitoring is discussed briefly below. 


The use of strategies to facilitate reading comprehension has been well documented (Adams, Treiman, & Pressley, in press; Brown & Campione, 1984; Markman, 1977; Paris, 1991). There are several different kinds of strategies an individual might use to facilitate comprehension, such as taking notes, underlining selected sentences in the text, or verbal rehearsal. To effectively implement these strategies, an individual must not only be aware of them, but also know something about their potential effects on learning. Although much of the interest in strategy use has focused on reading comprehension, the ability to implement strategies should also aid spoken language com​prehension.  The ability to monitor comprehension plays an important role in both spoken and written language comprehension (Dollaghan & Kaston, 1986; Markman, 1977). When faced with a word sentence, paragraph, or other text element that is not understood, it is necessary to do something to aid understanding, such as ask for clarification or reread the text in question. Individuals who are adept at monitoring their com​prehension are more proficient processors of spoken and written language. 

Summary

We have attempted in this section to provide a way of thinking about the knowledge and processes involved in understanding spoken and written language.  While the emphasis has been primarily on the similarity of knowledge and processes, some important differences in the word recognition processes were acknowledged.  In our discussion of discourse comprehension processes, we tended to treat research as if it applied both to spoken and written language comprehension when, in fact, it rarely did.  Our assumption here was that a model of comprehension that is sufficiently dynamic, flexible, and multifaceted would apply equally well to spoken and written discourse.  Although the six metaphors discussed were meant to illuminate the different aspects of comprehension, perhaps they made a complete muddle of comprehension for some.  Graesser and Britton (1996) thought that after reading through their book on text understanding with all its different models and views of comprehension someone might ask, "What is text understanding?"  Readers of this chapter might wonder the same thing about our view of comprehension.  With a slight modification to include discourse as well as text comprehension, the definition of comprehension Graesser and Britton suggest provides a good answer to the question.

Text [and discourse] understanding is the dynamic process of constructing coherent representations and inferences at multiple levels of text and context, with the bottleneck of a limited-capacity working memory. (p. 350)

Having emphasized the similarities between spoken and written language up to this point, in the next section, we consider some of the differences between the two.


Differences Between Spoken and Written Language

Delineating the similarities and differences in the processes and knowledge involved in spoken and written language comprehension only begins to capture the complex relationship that exists between language and reading. Consider, for example, the following question posed by Gleitman and Rozin (1977, p. 2): Why is the more general and complex task of learning to speak and understand less difficult and less variable than what appears to be a trivial derivative of this (i.e., learning to read and write)? These authors proceed to point out two major differences between learning to talk and learning to read. We add a third impor​tant difference. 


The first major difference is that learning to read requires explicit knowledge of the phonological aspects of speech. To become an effi​cient reader, one must learn the various correspondences between phonemes and letters. The knowledge that words consist of discrete phonemes is crucial for constructing phoneme‑grapheme cor​respondence rules.  Spoken language comprehension also requires analysis of utterances into smaller phonological units. But the analysis of the speech stream by the listener is carried out below the level of conscious​ness by evolutionarily old and highly adapted auditory perceptual pro​cesses (Lieberman, 1973). The human perceptual system is thus biologically adapted to process speech. In contrast, the human visual system is not biologically adapted to process written text. This introduces the second major difference between learning to talk and learning to read: Reading is a comparatively new and arbitrary human ability for which specific biological adaptations do not yet exist.


A third important difference is that almost all humans are reared in environments in which spoken language is the principal means of communication. Thus, not only are we biologically endowed to learn language, but we are socialized to use language to communicate. This is not true for reading. More than 40 percent of the world's adult population cannot read or write at all, and an additional 25 percent ​do not have sufficient mastery of a writing system for it to be of signifi​cant practical use (Stubbs, 1980, cited in Perera, 1984). The principal reason for this high rate of illiteracy is that individuals are raised in environments in which reading has little cultural value. 


Perera (1984) points out additional differences between spoken and written language. An understanding of these differences helps to further explain why reading is not a simple derivative of spoken language. The differences discussed in the next section, however, in no way diminish the linguistic bases of reading and reading disorders. 


In order to emphasize the contrasts between written and spoken language, Perera compared prototypical speech (conversation) to proto​typical written language (literature or informative prose). She acknowl​edged, however, that there is a full range of spoken and written discourse types. Certain discourse types have some characteristics of written language and vice versa. For example, speeches and lectures can be planned much like writing, radio talk lacks a visual dimension and contextual support, and tape recordings are durable.

Physical Differences

Whereas speech consists of temporally ordered sounds, writing con​sists of marks made on a surface (e.g., paper) in a two‑dimensional space. As such, writing is relatively durable; it can be read and reread.  Speech, unless it is recorded, is ephemeral. It has no existence independent of the speaker. The durability of writing gives the reader control over how fast or slow to read. Certain texts can be savored, whereas others can be skimmed. The listener, in contrast, is tied to the fleeting speech of the speaker. Missed words or sentences will be lost if clarifica​tion is not requested.


Perera (1984, p. 161) noted that readers often have the benefit of a whole range of visual cues, such as running headlines, different‑size type, color, and summaries or abstracts. In addition, a device such as the footnote allows the writer to provide additional information without interrupting the main thread of the text. Such devices allow the reader to decide the level at which he or she will read. The listener, in con​trast, is completely dependent on the speaker's selection of material.  Note, however, that the listener could choose not to listen to the speaker's message.

Situational Differences
     The most frequent type of spoken language is face‑to‑face communication.  Conversations are often interactive exchanges between two or more individuals.  Questions are followed by answers, requests by responses, and statements by acknowledgments.  When a listener does not understand something, a clarification is requested.  Careful planning is not the rule in conversational discourse.  When speakers pause too long before talking, they will usually be interrupted.  Despite this time pressure to speak, misunderstandings are infrequent; when they occur, they are easily resolved by repeating or rephrasing the message.  Nonverbal communication acts, such as gestures, facial expressions, and body postures also help to clarify messages.  Speakers and listeners also share the same nonlinguistic setting.  People and objects that are visible can be referred to by pronouns rather than by noun phrases (even without prior reference).  Also, many adverbials and prepositions can be expressed by here, there, and like this.

     In contrast, writing and reading are often individual endeavors.  The writer receives no prompting about what to write and no immediate feedback on the clarity of the writing.  But the writer is generally under less severe time constraints and can thus take more time and search for the best way to express a message.  The writer can also correct and revise a text until a final copy is produced.  Such care and precision is necessary in writing because there are no contextual and nonverbal cues to aid comprehension.  The written text thus has to bear the whole burden of communication, which is one reason why writing is usually more precise than talking.

Functional Differences
     One of the earliest needs to generate a writing system was to retain accurate records of property, commercial transactions, and legal judgments.  A Chinese proverb holds that, "The palest ink is better than the best memory."  Writing has enabled the knowledge of centuries to accumulate, thus allowing each new generation to build on the ideas, discoveries, and inventions of the generation or generations before.  Many academic subjects, such as history, geography, the physical sciences, and social sciences, owe their very existence to writing (Perera, 1984, p. l64).  Another function not served by speech is labeling.  Although speech is used to label objects in a referential sense, written labels serve more of an information function.  Consider such labels as street names; signposts; nameplates on theaters, offices, and public buildings; brand labels; and danger warnings.  Written language can also serve a variety of communicative functions, such as relating stories, events, and experiences; sharing information; and making requests.  Finally, a specialized function of writing is found in literature.  Societies have oral literatures, but oral literatures are restricted to a few types, such as ballads, epic poetry, drama, folk stories, and myths.  Essays, novels, diaries, and memoirs are some of the genres that are particular to writing.

     Perera has suggested that the most basic uses of writing involve the recording of facts, ideas, and information.  In contrast, although speech also has an informative function, Perera has argued that an equally important function of speech is the role it plays in establishing and maintaining human relationships.  She has noted that a large part of everyday speech with friends, acquaintances, and other individuals serves social‑interpersonal functions rather than intellectual ones. 

     One advantage writing has over speech, according to Perera (1984, p. l65) is that it allows ideas to be explored at leisure and in private.  Writing can thus become a means of extending and clarifying one's thinking and ideas.  Often in conversation when a controversial topic is raised, there is a tendency for opinions to polarize.  Someone who tries to take both sides of a issue might be pressed to select one particular view.  In writing, however, one can take time to develop a line of thought, to weigh opposing arguments, to notice errors in reasoning, and to develop new lines of thinking.

Form Differences
     The most obvious difference in form is that speech consists of sounds whereas written language consists of letters.  As indicated earlier, this would not be so much of a problem if speech sounds (i.e., phonemes) stood in one‑to‑one correspondence with written letters.  Form differences between spoken and written language are not limited to the discrete segments (i.e., phonemes and letters) that  make up speech and text.  Spoken and written language also differ in how they represent suprasegmental, paralinguistic, and prosodic features.  Paralinguistic features include pitch and timbre differences that distinguish male and female voices; general voice quality, such as breathiness, hoarseness, or nasality; and the general manner of how an utterance is produced, such as shouted, whispered, or spoken.  Perera has pointed out that these features do not usually affect the actual meaning of an utterance; however, they may reflect the speaker's attitude about what is being said.

     Prosodic features include intonation, stress, and rhythm.  Perera presented four functions of prosodic features: (1) to enable the communicative intent of an utterance to differ from its grammatical form (e.g., He's lost it versus He's lost it?), (2) to group words into information units, (3) to place emphasis, and (4) to convey the speaker's attitude.  These functions differ in the extent to which they can be reflected in writing.  Whereas punctuation effectively changes the communicative intent of an utterance, it is not so effective in signaling which words belong together in information units.  Italics, underlining, and the use of capital letters are some ways to distribute emphasis throughout a written utterance.  But heavy use of these devices in formal writing is usually discouraged.  Expressing attitudes in writing is clearly difficult.  Perera (1984, p. l78) provided an example of how much attitudinal information is conveyed by prosodic features in the following quote of a journalist who listened to one of the Watergate tapes:

Once you hear the tapes, and the tone in which he (Nixon) uttered the comments which previously have only been available in a neutral transcript, any last shred of doubt about his guilt must disappear.


Perera goes on to consider the extent to which the writing system represents the segmental and suprasegmental aspects of speech.  Among other things, she pointed out that graphemes represent the "citation" (well‑spoken) form of words rather than the degraded productions that often occur in fast speech (e.g., compare "did you know" to [d d no ]).  Punctuation can signal the grammatical function of a sentence and mark some prosodic boundaries.  The writer, however, has no conventional way to express voice quality, volume, rate of speech, rhythm, and intonational patterns.

Differences in Grammatical Structure
     Samples of spoken language uncover relatively high frequencies of coordination, repetition, and rephrasing.  Perera suggested that conversational samples are low in lexical density and high in redundancy.  By this she meant that lexical items are spaced out, separated by grammatical words, and that a high number of total words is used to convey a relatively small amount of information.  Written language, in contrast, is high in lexical density and low in redundancy.  This results from the use of grammatical structures that decrease redundancy and increase lexical density.

     Perera has suggested that in conversation it is more common to provide small amounts of information at a time.  Most written language, by contrast, is more dense lexically as well as propositionally.  Conversations, because of their interactive nature, are generally less coherent than writing.  Speakers are free to change the subject at almost any point in a conversation.  Topics need not be related in any logical way.  In writing, however, an overall theme is necessary.  Topic changes must be justified and explicitly made.  Writing also has prescribed rules for organizing content.  These rules cover the use of topic sentences, paragraph structure, and introductory and concluding statements.

Processing Differences

Earlier in this chapter, we talked about top-down processing models, discourse-level comprehension processes, and the higher-level knowledge schemas that contribute to comprehension of spoken and written language.  The focus in these sections was on the commonalities between understanding speech and text.  There are very important differences, however, in the contribution higher-level processes make to spoken and written language comprehension.  The role of higher-level processes or context effects in reading has received considerable research attention and caused much confusion.  One reason for this confusion is that researchers often fail to distinguish between the use of context to facilitate word recognition and the use of context to facilitate text comprehension.  Context plays an important role in facilitating text comprehension; it plays a very limited role, however, in facilitating word recognition in good readers.


Support for the limited role of higher-level processes in word recognition comes from eye-movement experiments.  Research using various eye-movement methodologies has been consistent in finding that the vast majority of content words in text receive a direct visual fixation (Just & Carpenter, 1987, Rayner & Pollatsek, 1989).  Short function words are likely to be skipped, but even many of these receive a direct visual fixation.  The span of effective visual information during a fixation is thus quite small, meaning that text is sampled in a very dense manner, even when the words are highly predictable (Balota & Chumbley, 1985).


Based in part on evidence from these eye-movement studies, most recent models of reading restrict expectancy-based, top-down processing to after words have been recognized (Seidenberg, 1985; Till, Mross, & Kintsch, 1988).  Higher-level contextual information plays more of a role in speech perception or language processing because of the well documented ambiguity in decontextualized speech.  For example, isolated words from normal conversation are often not recognized out of context.  This is not the case, however, for written language.  Fluent readers can identify written words out of context with near-perfect accuracy.  As Stanovich notes (1986), the physical stimulus alone completely specifies the lexical representation in writing, whereas this is not always true in speech.  It is more important in reading, therefore, for the input systems involved in word recognition to deliver a complete and accurate representation of words to higher-level processes. Paradoxically, then, poor readers who have difficulty accurately decoding words must rely more on contextual information than good readers who have proficient word recognition skills.  We will say more about the use of good and poor readers' use of contextual information in subsequent chapters.

          Basic Factors in Reading and Language Development
     It should be clear that although there is considerable overlap in the processes involved in spoken and written language, there are also many important differences between the two.  These differences explain to a large extent why learning to read is not a simple derivative of learning to talk and understand.  In the definition of language given earlier in this chapter, language learning and use were said to be determined by the interaction of biological, cognitive, psychosocial, and environmental factors.  Learning to read is also determined by the interaction of these four factors.  However, the relative importance or weight of these factors for learning to read is not the same as it is for learning spoken language.  

     Biological factors are crucial in learning spoken and written language.  As indicated earlier, however, one important difference between learning to talk and learning to read is that the analysis of the speech stream is carried out below the level of consciousness by evolutionary old and highly adapted auditory processes. In contrast, the human visual system is not biologically adapted to process written text.  By itself, this difference does not necessarily make learning to read more difficult than learning to talk; it does suggest, however, that learning to read requires more attentional resources than learning to talk.

      Environmental factors play different but equally important roles in learning spoken and written language.  As noted previously, almost all humans are reared in environments in which spoken language is the principal means of communication.  Thus, not only are we biologically endowed to learn language, but we are socialized to use language to communicate.  It is extremely rare, for example, to find a child who did not develop language because of the absence of environmental input.  The case of Genie (Curtiss, l977) is an example of one of the few documented instances of such a child.  As indicated earlier, about 40 percent of the world's adult population cannot read.  In most cases, illiteracy is caused by environmental factors.  Individuals reared in societies in which reading ability is not of cultural value will probably have little exposure to print and no formal instruction in reading.

     Because the biological and social bases of reading are not as strong as they are for spoken language, psychosocial factors, such as motivational and attentional states, often play a more important role in learning to read than in learning to talk.  Unless a child has a severe emotional disorder, such as autism, language learning will be relatively unaffected by motivational and attentional states.  This is not the case in learning to read because reading requires a considerable amount of motivational and attentional resources.  Reading difficulties in individuals with motivational and attentional problems have been well documented (Hallahan, Kauffman, & Lloyd, l985).

     Cognitive factors play a fundamental role in learning spoken and written language because spoken and written language are essentially cognitive achievements.  Both rely on basic cognitive processes to encode, store, and retrieve information.  In addition, the same store of linguistic and conceptual knowledge is tapped by readers as by speakers and listeners.  Metacognitive abilities, however, play a more important role in learning to read than in learning to talk and understand.  This is because children learning to read requires awareness of the phonological properties of speech whereas learning to talk requires little if any explicit metalinguistic knowledge.  By the time children able to make explicit metalinguistic judgments around age 4 or 5, they have progressed through the various developmental language stages.   

                          
Summary

It should be clear that there are similarities as well as differences in the knowledge and processes that underlie spoken and written language.  The similarities between spoken and written language are most evident in the vocabulary both share.  Readers and listeners also rely on common sources of structural, propositional, and world knowledge and have  attentional and memory limitations that influence how readily spoken and written language is processed.  The most fundamental differences between spoken and written language involve the perceptual and biological/social bases of spoken language and the explicit phonological awareness required to become a proficient reader.  Because reading is not a biologically endowed human ability, attention, instructional, and motivational factors play a central role in learning to read.  These differences explain to a large extent why learning to read is not a simple derivative of spoken language as well as why some children have difficulty learning to read.  In the next chapter, we consider what is involved in becoming a proficient reader.
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