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This study, as an investigation of predictive accuracy, examined the 

relationship of subjects ' performance on a non - lin gu i stic measure of 

comprehens ion, t he Raven's Standard Progressive Matrices, to their 

performance on linguistic measures of comprehension, graduated passages 

and questions from the Barnell-Loft Specific Skills Drawing Conclusions 

Ser i es. These linguistic passages and questions were presented under 

silent reading and li stening cond itions. All third graders and fifth 

graders at a suburba n Maryland parochial school served as the study 

population from which twenty subjects at eac h grade level were randomly 

selected. This sampl e was comprised of eighteen males and twenty-two 

females. All subjects received all treatment l eve l s which consisted of 

four tasks administered in two sess ion s. Sessio n I included the 

administration of the Raven's, with the added verbalization of item 

C-9, and passages and questions presented in a s il ent reading mode. 

In Sessio n II all subjects completed passages and questions presented 

in a li stening mode and the Slosson Intelligence Test. Th e graduated 

passages and question were co ntain ed in Comprehension Inventory I and 



II which were administered in cou nterbalanced format. Half of the 

subjects received Inventory I as the l i sten in g task and II as the 

s ilent reading task, while half received Inventory I as the silent 

reading task and II as the li stening task. The first question under 

research in this study wa s whether there wa s a relationship between 

lingui st ic and non-linguistic predictive accuracy. A multiple 

correlation technique wa s used to ascertain the relationship between 

the Raven's and the li stening and s il ent reading lingui st i c comprehension 

measures. A correlation coefficient s ignificantly different from zero 

was achieved in the comparison of subjects' performance data for these 

tasks. The second qu est ion addressed by this study was wheth er the 

relationship between the non - lingui st ic and the listening lingui st ic 

mea sure of predictive accuracy would be stronger than the relationship 

between the non-lingui stic and the reading lingui st ic measure of 

predictive accuracy. Through the use of a partial correlation 

technique it wa s determined that the relationship between the Raven's 

and the li stening ta sk was not stati st ically s tro ng er than the 

relationship between the Raven ' s and the s ilent re ad ing task. Both 

partia l correl ations, however, were determined to be significantly 

different from zero. The third question invest igated by this study 

wa s whether there wa s a significant relationship between the Raven's, 

as a non-linguistic measure of predictive accuracy, and the Slosson, 

as a lingui stic measure of intellig ence. The coefficient produced by 

the Pearson Product-Moment technique was assessed to be s ignificantly 

different from zero. Fina l ly, the study sought to ascertain if there 

were dev el opmental differences in predictive acc uracy. At test for 



related samples produced s ignific ant differ enc es for all outcome mea sur es 

in the direction of the fifth-grad e subjects. These findings co nfirmed 

the hypothes i s that older st ud ent s would perform the spec ifi ed tasks at 

a higher l evel of predictive acc ura cy than young er s tud ents. Po ss ibl e 

exp lanation s of the outcomes of thi s investigation, and their relationship 

to re sea r ch in the areas of language/thought, analogous reasoning, 

intelligence/cognition, reading/li ste ning and comprehension/prediction 

were di sc ussed, a long with implications for theory, re sea r ch, classroom 

and di ag no sti c practices. 
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CHAPTER I 

INTRODUCTION AND RATIONALE 

Human beings are constantly bombarded by information from the 

environment, and the survival and ultimate success of individual s are 

largely dependent upon their ability to react and to respond appropriately 

to that information. From time to time the responses of individuals may 

appear instinctive or random in nature. For the most part, however, 

persons' reactions result from an analysis of available information, an 

examination of existing response-alternatives, and a selection of those 

response-alternatives that seem more likely to lead to desired goals. 

It is this process of eliminating unlikely alternatives and of enhancing 

the probability of an appropriate response that is termed "prediction" 

(Smith, 1978). The pervasiveness of prediction is attested to in Smith's 

remark t hat, "Everyone predicts - including children - all the time" 

(p. 66). Yet, relative to its predominance and importance, far too 

litt l e is known about the prediction process, though the last decade 

has shown some increase in the number of investigations in this area. 

It would appear from the research, for example, that prediction 

pl a y s a c r u c i a l r o l e i n t h e r ea d i n g pro c es s ( e . g . , M i 11 er & K i n t s c h , l 98 0 ; 

Smith, 1978; Trabasso, 1980). As an information processing task, reading 

requires the individ ual to receive, interpret and respond to information 

visually and linguistica l ly presented. Consequently, as prediction is vital 

to the processirig of information, in general , so it would seem equally vital 

to the processing of a more specific form of information - language. 



2 

Listening as a related task where lingui st ic information is communicated 

in spoken rather than written form would also seem facilitated by 

individual s' ability to make appropriate predictions (Wilkin son, 1980). 

Additional research on the relation s hip between reading and listening 

prediction is needed, however, to ascertain more fully the effect of 

presentation-mode on predictive accuracy. In general, individual s are 

called upon to respond appropriately to the information they read or 

hear, and their success at these ta sks i s heightened by their ability 

to select appropriately from among the variou s re spon se-a lt ernatives 

available to them. Therefore, the invest igation of predictive accuracy 

i s one means of examining the linguistic proce sses of reading and 

li stening in more depth. 

One common way to investigate individuals' predictive accuracy is 

to have them an swer questions based on information they have read or 

heard. Questioning is a predominant method of assessment employed in 

the clas s room setting (cf. Durkin, 1978) and a technique used by many 

educational researchers to assess comprehension (e.g., Andre, 1979; 

Trabasso, 1980). Justification for such procedures lies in the fact 

that analyses of the responses to question s, particularly those of an 

inferential type, allow educator s and researchers to draw variou s 

conclusions about individuals' ability to recognize, recall, and/or 

infer from the information encountered. As it relates to the process 

of prediction, the presence of correct responses would se em to indicate 

that the readers/listeners had successfully eliminated unlikely 

response-alternatives and had, thus, predicted accurately. 

However, those initiating a questioning strategy in the 

investigation of predictive accuracy may gain additional insights by 



3 

cons idering the process through which a particular alternative was 

selected, as well as the accuracy or inaccuracy of the product - the 

response. Snow (1974) ha s suggested that mu ch valuable information may 

be lo st to educational r esearchers who do not attend to "what goes on 

inside S's inside the expe riment" (p. 279). 

Under standably prediction, as hypothesis-testing or problem­

sol ving , form s the "bas i s of comprehension" (Smith, 1978), and, as such, 

plays a major role in the reader s' /li ste ner s ' ability to derive meaning 

from lingui st i c information. Yet, it should not be assumed that the 

relation between prediction and compre hension is language-bound. As 

strong ly argued by Huttenlocher (1976), thinking while involving 

symbo lic processes, "does not always involve the symbo l s of natural 

language" (p. 262 ). Natural language , the term by whi ch s he s ignifies 

the lingui st i c code itself , may be seen as only one means by which 

individuals' experiences can be symboli zed. Further, "knowledge of 

t he code i s separate from knowledge of the world" (p. 264). 

In accepting this theoretical position that language and thought 

are independent (cf. Huttenlocher , 1974 , 1976 ; Ma cnamara, 1977) one can 

readily accept the notion that rea son ing , anticipation, or hypothes i s­

testing - descr iptors applied to the prediction process (Smith , 1978) -

can occur in relation to non-lingui stic information, as well. 

Consequently, the examination of response-selection in relation to 

non-linguistic information could contribute to a fuller understanding 

of the prediction process. Some of the rec ent invest igations in non­

verbal analogical reasoning have begun to explore the thought-processes 

involved in tasks incorporating non-linguistic coding systems (cf. 

Goldman & Bisanz, 1980; Sternberg & Rifkin, 197 9) . The results of 
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these studies speak to the issue of non-linguistic prediction and their 

findings warrant further investigation. 

To predict accurately, individuals must be able to make sense of 

the information with which they are presented and to interpret that 

information based on the knowledge and skills they already possess 

(Bransford, 7979). This, in essence, is the interactive view of 

cognition, where learning arises as "a function of relationships between 

the materials to be learned and the learner's currently activated skills 

and knowledge" (p. 747). Variations in the interpretation and subsequent 

variations in predictions may ultimately arise from numerous factors 

internal or external to the individuals involved. Such factors that 

may produce variations in responses include age or educational level , 

sex, and intelligence of individuals, as well as mode of information­

presentation. The consideration of t hese factors may furnish additional 

insights into predictive accuracy not presently available. 

In general, it would appear that while recent research studies 

have contributed to some degree to knowledge of the prediction process 

several areas of investigation relevant to this process require further 

examination. First of all, it is important, if not necessary, for 

research into predictive accuracy to elaborate on the theoretical 

framework from which it arises - a framework structured around cognitive­

processing theory. It is this theory that provides the foundation on 

which current theories of comprehension, learning and even intelligence 

are being formulated. Further, as an observable outcome of cognitive 

processing, predictive accuracy may function as a vital link between 

these seemingly unrelated constructs and allow for quanitifiable analysis 

of their potential relationship. 
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Rationale 

In vi ew of the sta ted need to ex tend knowledge of prediction, thi s 

study was undert~k~n with objectives related to theory, research and 

in s tructi ona l , diagnostic procedures . 

Theory 

Generally s peaking, the examination of prediction ha s focused 

primarily on it s relation s hip to r eading comprehension. As noted, 

prediction i s considered to be "the basis of comprehens ion" (Smith, 

1978, p. 67) . Earlier re sea rch on prediction in the reading process 

centered even more s pec ifically on readers' ab ility to determin e 

unknown word s through the "simultaneous use of semanti c, synta cti c, 

and graphi c cues" (Goodman , 1967). ~Jhile some continue to inves tigate 

predi ct ion at the word level (e .g. ' Allington, 1978 , 1979; Pear so n & 

Studt, 1975) they have been joined by tho se who see k to examine 

predi ction from a "larger-than-word" perspective (e.g. ' Fillmore, l 981 ; 

Miller & Kint sc h, 1980; Smith, 1978; Traba sso, 1980) . Whether at the 

word, sentence or concept level (Nel so n, 1977) accurate predi ction s 

must be based, in part, on the appropriate "interpretation of exper ience" 

(Smith, 1978, p. 240) - what Smith identifi es as comprehens ion. 

However , to re strict the exploration of prediction to it s 

r elation s hip to reading comprehension i s to ignore it s cor r espo nding 

relationship to the more global construct, cognition (cf. Bransford, 

1979) under which both processes - comprehension and con se quently 

prediction - are subsumed (see Figure l). Further , it i s through 

cognitive theory that the construct of intelligence can be more fully 

examined (cf . Re snick , 1976) - a construct of va st importance in 
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Figure l 

Schematic Representation of the Prediction -

Comprehension - Cognition Interaction 

6 
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education today. It was the purpose of this study to take prediction 

beyond the bounds of reading comprehension and to explore more fully its 

relationship to intelligence and cognition. This global analysis of 

prediction seemed theoretically appealing in light of its potential 

relationship to these broader constructs of comprehension, intelligence 

and cognition. 

Research 

The present study was designed to contribute to the body of 

knowledge within the following areas of reading research: 

Language/Thought - In this study predictive accuracy was 

assessed by subjects' performance across tasks identified as linguistic 

and non-linguistic comprehension measures. These measures were designed 

to require individuals to discern the relationship between the 

information presented and then to reason as to the best response to 

complete the tasks. Because the study furnished data relevant to 

individuals' ability to reason through both linguistic and non­

linguistic information it contributed to the research on language 

and thought. The presence of a strong relationship between the 

language-based and non-language-based tasks was to be viewed as support 

for the theoretical position that language and thought can exist 

autonomously - a position expounded in the writings of Huttenlocher 

(1974, 1976) and Macnamara (1977). 

Reading/Listening - The design of this study was such that all 

subjects performed parallel comprehension tasks presented under 

silent reading and listening conditions. A completion design 
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procedure (Wilkin son, 1980) wa s implemented. Supporting evidence was 

so ught for tho se research studie s that have found that li sten ing-to­

comp l et ion t as ks produce better com prehen s ion and memory than reading­

to-completion ta s ks (Guthrie & Tyl er, 1976; Rohwer & Harris, 1975; 

Ro hwer & Matz , 1975). Comparison of performance on read in g and 

li ste ning compr ehen s ion ta sks to performance on a non - lin gui stic 

comprehen s ion ta s k allowed for conclusions on the re l ative strength 

of the r el a ti on s hi ps to be drawn . In general, this study produced 

information r egard ing the accuracy of children' s predictions relative 

to mode of pre sentation . 

Compre hens ion/Prediction - Th e results of thi s invest i gation on 

predictive accuracy which examin ed the performance of third and fifth 

graders across various prediction measures also added to the current 

r esea rch on dev elopmental differenc es in predi c tion . In add i tion, th e 

s tudy evaluated subjects' performance on inferential qu est ion s based 

on grad uat ed pa ssages . The spec ific pa ssages inco rporated in the reading 

and li s tening ta s ks can be con s idered "ecologically vali d" (Snow , 1974), 

coming directly from in structional material s wid el y used in the 

classroom setting. Thi s ma teria l organization contributed to knowledge 

on assessment through que stioning strategies. 

Cla ss room Practices: Instruction and Diagno s i s 

The analys i s of predictive acc ura cy across linguistic and non­

lingui stic mea sur es prese nt ed under s ilent r ead ing and li stening 

co nditions provided direction for in s tructional , and diagno stic 

s trategies . Th ese impli cations for c l assroom pra ctice will , it i s 

hoped, eventually lead to a better under sta nding of th e pr ed i ct ion 



process and to learners' se lection of more appropriate response ­

alte rnativ es. 

Summary 
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Rationale for the present study touched on thr ee important areas -

theory, re search, and classroom practices. 

Definition of Terms 

The following terms are defined according to their use in the 

present study: 

Prediction - The prior elimination of unlikely alternatives 

(Smith, 1978, p. 242 ) , and the establishment of expectations based on 

the information di scerned. 

Predictive acc ura cy - The match in expectations between the 

sender of information (i .e., the generator of a particular in strument) 

and the rec eiver of that information (i.e . , the subject in the 

investigation). 

Cognition - A particular organization of knowledge in the brain, 

or the process of organizing such knowledge (Smith, p. 239 ) . 

Comprehension - The interpretation of experience; relating new 

information to what i s already known (Smith, p. 240). 

Non-linguistic compr ehension - Understanding relatively 

uninflu enced by language symbo l s as evidenced by subjects' 

performance on the Raven's Standard Progress ive Matrices, 

(Also referred to in thi s document as the Raven's and the SPM) . 
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Linguistic comprehension - Understa nding strongly influ enced 

by language symbol s as evidenced by subject s ' performance on 

graduated pa ssages from the Barnell-Loft's Drawing 

Conclusions (B-G) Series. 

Information - Any property of the phys ical environment that 

reduces uncertainty, eliminating or reducing the probability of 

alternatives among which the perceiver mu s t decide (Smith, p. 241). 

Intelligence - The ability to learn even in the absence of 

formal in s truction (Resnick & Gla se r , 1980 , p. 205), as mea sured by 

subject s ' performance on the Raven' s Standard Progressive Matrices 

and the Slosson Intelligence Test for Children and Adults, (Al so 

referred to as the Slosson and the SIT). 

Question - A direction to a learner to examine instructional 

material or his [ her] memory of it and to produce some respon se 

(Andre, 1979, p. 281). 

Inferential question - The se question s are an swered us ing 

the information found in the text, in addition to data 

previously observed and learned (Bush & Huebner, 1979). 

Reading - Interaction of language user with textual information 

presented in a written mode (i.e., process ing information silently read 

by the language user). 

Listening - Interaction of language user with textual information 

presented in an aural mode (i.e. , processing information orally read to 

the language user). 



Research Questions 

The following questions associated with the present study were 

the focu s of this investigation: 

Language/Thought 

- Is there a relationship between linguistic and non­

linguistic predictive accuracy? 
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- Is there a relationship between a non-lingui sti c meas ure 

of predictive accuracy and a lingui sti c measure of 

intelligence? 

Reading/Listening 

- Is there a stronger relationship between the listening 

linguistic predictive accuracy and non-linguistic 

predictive accuracy than between the reading linguistic 

predictive accuracy and non-linguistic predictive accuracy? 

Comprehension/Prediction 

Are there devel opmental differences in linguistic and 

non-linguistic predictive accuracy? 

Summary 

The need for the study and the importance of each objective of 

the investigation have been presented. Definitions of terms and 

research questions indicate specific considerations and concerns 

of this investigator. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

The account of related literature included here speaks to each of 

the three areas of concern in the current invest igation - Language and 

Thought, Reading and Li s tening, and Comprehension and Prediction. The 

broad theoretical topi c of Language and Thought has been divided into 

three more s pecific areas of inquiry - The relation of language and 

thought, intelligence and cognition , and analogous reasoning: linguistic 

and non-lingui stic. 

The Relation of Language and Thought 

The relation of language and thought has been an i ss ue of concern 

to invest igators from such seemingly diverse disciplines as philosophy, 

psychology, anthropology and lingui st ic s. The position on this issue 

taken by several noted researchers in the area of language and thought, 

among them Huttenlocher (1974, 1976), Macnamara (1977), Ol son (1970) 

and Smith (1973, 1978), and the position upon which this study i s based 

i s that language and thought are autonomous systems. Thi s i s not to 

deny the fact that language and thought experiences often overlap, but 

it i s a clear denial of the fact that language and thought are related 

in a one-to-one correspondence. Thi s view of language and thought taken 

in thi s investigation i s one which clearly differs from the theoreti ca l 
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po s ition of other s such as Vygotsky (1962) and Chom sky (1957). To 

Vygot s ky there was an unitary nature between thought and language, "a 

living union of sound and meaning" (l 967, p. 4). 

One of the first individual s to counter the long held claims of 

language and meaning unity, and to move away from a study of language 

focused in its syntax or structure wa s Chafe (1970; 1977). The mes sage 

Chafe delivered and one which i s still being expounded and inves tigated 

i s that semantic s or meaning is the "crucial component of language" 

(1970, p. 73). For a linguist to de scribe in detail the surfac e 

structure of a language without knowledge of the semantic structure 

was as Chafe (1970) said, li ke "trying to describe the production 

of milk while omitting the cow" (p. 73). Further, Chafe observed that 

there is no bi-directionality in relation to language and thought. One 

cannot progress from l anguage to meaning in the same way that one can 

move from meaning to language. Language, according to Chafe, i s but 

the symbolization of meaning con s trained by the convention s of the 

medium. 

Over a decade ago, Olson (1970) in a di scu ssion of thi s very 

is sue systematical ly distinguished between language and thought, or 

as he specified it - between an utterance and meaning. Olson arguing 

from a foundation in semantic theory s tated that an utterance, in and 

of itself, conveys no meaning. Meaning, in actuality, i s derived from 

the individual's knowl edge of t he perceived or intended refer ent of 

that utterance and is not determined by the syntactic or semantic 

markers that are part of the linguistic system. Meaning-getting, 

accord ing to Olson, involves the language user' s non-lingui stic 



► 

knowledge. As support for the role of non-lingui s tic knowledge in 

semantic decisions, Olson presents several points of evidence. 

14 

First of all, employing the research of Chomsky (1957), Olson 

distinguishes between meaning and grammar. Meaningful sentences, it 

is demonstrated, can be non-grammatical in structure, and meaningless 

sentences, simi l arly, can be grammatically correct. Olson po stulates 

from this, as had Chomsky, that meaning is distinct from grammar. 

Additional support for Ol son's contention comes from a consideration 

of pronoun and reflexive usage. It is s hown that the choice between 

pronouns such as "he", "she", and "it" or "who" and "which" often 

depends on the intended referent of the noun phrase and not on the 

linguistic items in that phrase. Olson provides the following sentences 

to illustrate th i s point. 

I bought the apple and I ate the apple. 

I bought the app l e and I ate it. 

The man killed the man. 

The man killed himself. 

The provis i on of the seco nd refl exi ve pronoun requires more than a 

simple recognition of the l exical entry, the man. The semantic 

decision must be based on the knowledge of the intended referent, 

as well. 

The determinatio n of ambiguity, anoma l y and paraphrase are also 

dependent on the indi vi dua l' s knowl edge of an inte nded referent. For 

example, it is impossible to specify, unambiguously, the meaning of a 

single word or sentence without presentation of context. This context 



may be linguistic and/or non-linguistic in form. Likewise, in a 

paraphrase meaning of an utteranc e must be maintained while the 
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language of the original utterance is altered to some extent. Finally, 

the anomaly of a message depends on the experience and imagination of 

the listener, where imagination is defined as "the ability to 

intellectually rearrange our perceptual experience" (p. 260). These 

three lingui stic devices - ambigu ity, paraphrase, and anomaly -

appear to di sa vow any one-to-one relationship between an utterance 

and meaning. 

Evidence for the role of extra-linguistic knowledge in semantic 

decisions also comes from the consideration of what Olson describes 

as ostensive definition s. An ostensive definition i s that situation 

where an object i s defined merely by pointing to the object in question. 

To illu strate, by pointing out "zebra" through a single word, the 

s peaker represents all the characteristics of that object as well -

"an animal resembling a horse but with a black and white striped body.••" 

Certainly the thought s conveyed may far exceed the single lingui st ic 

item uttered. 

Fina l ly, Olson observed that for the speaker, the experience or 

concept which might be specified in a linguistic code exists regardless 

of the verbalization act. The act of verbalization, in his view , does 

not furnish the speaker with any additional information. Language, in 

effect, does not form thought but transforms it. 

Olson presents many convincing arguments for the autonomy of 

language and thought. However, hi s reasoning focuses on the utterance 

as the lingui st ic element of concern and the referent as the element 
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of meaning. This analysis, to adequately serve as the fo undation for 

the theoretical distinction between language and thought, must be 

expanded to consider language and meaning from more globa l perspectives. 

Therefore, the relation of langu age and thought should also be examined 

within the reading as well as the listening act if it is to speak even 

more convincingly to the i ss ue at hand. 

Smith (1973, 1978) elaborated on several of Olson's arguments for 

the autonomy of language and thought, and carried these arguments into 

the realm of the reading process. Smith expanded on the notion of 

information by suggesti ng two categories - visual and non-visual -

into which information may be divided. As a piece of print ca n serve 

as visual information in the reading process, so can an utterance 

function as visual information in the li stening process. Basically, 

vi sua l information i s that part of communication that i s available 

to the brain through the senses. Non-visual information, by contrast, 

is that knowledge already possessed by the reader/listener. This 

may be knowledge of the content of the message transmitted. 

Smith also discusses two aspects of language that play a role 

in thi s consideration of the relation of language and thought. Smit h 

refers to these two aspects as surface structure and deep structure . 

The surface structure, which i s part of vi sual information , i s 

comprised of the observable characteristics of the language, whil e 

the deep structure incorporates the meaning conveyed by that langu age. 

These two aspects are di st inct components of the communication process 

according to Smith who states that'' ... there i s not a one-to-one 

correspondence between the surface structure of language and meaning" 



17 

(1978, p. 71). Meaning lies beyond the marks on a page called language. 

It exists in the mind of the individual who interpret s or transmit s 

information by lingui st ic or non-lingui stic means. 

While the writing s of Smith and Ol so n address the i ss ue of 

language and thought well from a principally theoretical base they 

appear to furni sh little quantifiable evidence to support their 

co ntention s . Bran sford with his colleagues (e.g., Bransford, Barclay 

& Franks, 7972; Bransford & Franks, 1971; Bransford & John so n, 1972), 

however, has examined the language and thought is sue from a more 

experimental perspective. Throughout a ser ies of experiments with 

Franks (1971) on the phenomenon of sentence acquisition and retention, 

Bransford ha s consistently observed that subjects acquired more 

general abstract information than what had been linguistically 

presented. This was an abstraction of linguistic information that, 

according to Bransford and Franks, demanded further investigation. 

Consequently, in a later series of experiments Bransford with Barclay 

and Franks (1972) and Johnson (1973) set out to explore "the interplay 

between linguistic inputs and extra-linguistic knowledge" (p. 383, 

1972). The result s of these studies seemingly support the hypothesi s 

that one's ability to understand or interpret an utterance conveyed 

linguistically depends not only on what i s seen or heard but on what 

the individual already knows or is capable of di scerning from the 

extra-linguistic context . 

In one experiment, for example, Bransford, Barclay and Frank s 

(1972) describe subjects' tendency to encode more information than 

is actually present in the lingui stic input. This increased knowledg e 
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appea r s to have r es ult ed fr om sub jects' inferences about spat i al 

relations. To illu strate, sub jects co ns id ered the following sentence 

sets: 

l . Three tu rt l es rested beside a floating l og and a 

fi sh swam ben eath them. 

2. Three turtles rested on a floating l og and a fi sh 

swam beneath them. 

After pre sentation of one of these two se nt ences, subj ects were read 

recognition items and as ked to indi cate if these items had been heard 

during acquisition. They wer e also asked to rate their co nfid ence in 

each r es pon se . The re sult s on subjects ' re cogn ition of these two 

sentences indi ca ted that the alteration of only two l ex i ca l items 

conveyed markedly different meaning s to the li stener. Those subj ects 

receiving t he sec ond sentence were s ignifi ca ntl y more likely to falsely 

recognize th at the fi s h swam beneath the log though no such lingui st i c 

input wa s given . 

John son, Bransford and So lomon (1973) wer e al so abl e to s how 

that subject s recall more s pecializ ed information than that whi ch wa s 

lingui st ically provided. One example of thi s is provided in the 

following sentences: 

John was trying to fix the bird hou se. 

He wa s pounding the nail when hi s father came out to 

watch him and to help him do the work. 

Again, employing a fa l se recognition paradigm, th e re sea rcher s found 

..... 



that subjects receiving that gi ven linguistic input fr equ ently 

recognized a hammer as being a part of the information heard. They 

appare ntl y related the l exical element pounding to the instrument 

hammer - a link justified by non -lingu i stic experiences. However, 

the word hammer wa s not part of the actual linguistic input. 

Finally, in testing subjects' recognition of related phrases, 

Bransford and Johnson (197 3) used a simi l ar false recognition 

paradigm to investigate subjects ' justification of two events. 

Se ntences sim ilar to the following were used to provide the 

opportunity for justification. 

The floor wa s dirty because Sa lly used the mop. 

l 9 

Critical recognition item s were inserted to include the 

information subjects were likely to infer from experimental sentences 

s imilar to that given above. Subjects, it would appear from the 

results, elaborated on the lingui st i c input in order to make sense 

of the message with which they were presented. Therefore, meaning 

for the li stener in this experiment wa s often an elaboration of the 

lingui st ic message received. 

From these and additional experiments conducted by Bransford 

and hi s co lleagues, it ca n be co nclud ed that language i s but the 

sym bol sys tem employed by individuals to convey a message. Th e 

thought from which that message arises or the meaning attached to 

that message may be an alteration, clarification or elaboration of 

the actual lingui st ic input. Consequently, an examination of how 

individual s create, comprehend, and remember lingui stic utterances 

s hould go far beyond the lingui st ic system, itself, to the extra-
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lingui st ic knowledge that mediates the message communicated. Generally 

what Bransford and hi s colleagues have demonstrated through their 

research i s that the effective processing of language seems to require 

some pre-existing knowledge base. This prior knowledge may be derived 

from non-linguistic, as well as lingui st ic , domain s. 

However, Bransford's many experiments while informative on the 

i ss ue of language and thought must be weighed against one principal 

limitation . The impress ive results obtained by Bransford and hi s 

coll eag ue s center on novel, creative materials. While suc h material 

permits the exploration of important questions in language and thought, 

it, it se lf , must be questioned in terms of its relevance to the type of 

linguistic information normally received and tran smitted . 

The research of Huttenlocher (7974, 7976) ~dds supporting evidence 

to the position of the autonomy of language and thought. Though 

Huttenlocher agrees that thinking involve s symbolic processes, she 

strongly contends that the lingui sti c co de - which involves so und 

patterns of lexical elements and the rules by which these elements 

are organized - is but one means by which experiences are symboli ze d. 

The lingui stic code doe s bear a "sys t ematic relation to conceptualization 

and thought" (l97fi, p. 262 ), but knowledge of the lingui st ic code i s 

fundamentally different from conceptual knowledge - one's knowledge 

of the world. Thi s is a position very -similar to that of Bloom and 

Lahey (7978) who consider language to be an arbitrary though 

conventional code through which ideas about the world are represented 

in communicative contexts. 

In general, Huttenlocher believes that information becomes part 

of one's experiences as a result of a mapping proce ss where the 

.... 
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lingui st ic code is mapped onto non-lingui st i c perceptions of events. 

To be preserved information tran smitted in a lingui stic code must 

correlate with the non - linguistic experience of the information 

recipient. Therefore, "the s tudy of comprehension cannot progress 

far without explicit recognition" that the ultimate meaning of the 

linguistic codes arise from the experiences of the language user 

(1974, p. 337). 

Regarding symboli c systems, Huttenl ocher also postulates that 

symbol schemes can be mapped dir ect l y onto the experiences or events 

whi ch they represent without the intervention of natural language . 

Further, different symbol schemes, she states, seem to be used 

normally to encode information of different types. An individual 

may be ab l e to emp loy one of those symbol sc hemes to repr ese nt 

information of one kind but not another. 

Huttenlocher supports Bransford's conclusion that the 

comprehension of information must be explored in terms of individual s ' 

conceptual knowl edge and in terms of it s larger linguistic and non­

linguistic co ntext. However, Huttenlocher provides a caution regarding 

those studies of comprehension where subjects are asked to describe 

s imple schematic drawings involving a few easily named objects, 

propertie s and relations. Investigator s must be careful not to 

rapidly co nclud e that the sub jects' experiences with objects and 

events are always "encoded" in a manner that relates directly to 

natural l anguage descriptions. 

As a summat ion of the autonomous view of language and thought 

Macnamara (1 977) describes t hought as an abstraction with respect to 

the linguistic code. Knowledge of the world or conceptua l 
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representations, therefore, need not "depend on any resemb 1 ance between 

themselves and the objects represented '' (p . 2). Macnamara also outlines 

the attempts of three movements - artificial intelligence, generative 

semantics and case grammar - to produce complete mappings between the 

forms and structures of sentences and the abstract representations of 

thought. If this task were achieved, if there were a complete mapping 

between 1 anguage and thought, than the current argument for the autonomy 

of language and thought would have l itt le credibility. However, the 

form classes and organizational rules of language have not been - and 

perhaps cannot be - adequately specified in semant ic terms . This can 

be taken as partial evidence for the distinction between language and 

thought. 

Finally, Macnamara argues that the reason for the autonomy between 

language and thought is that thought takes place in the domain of 

"intentionality". Language, on the other hand, rests in the domain 

of conventionality and can only hint at the intended meaning. The 

relation of language and thought , according to Macnamara is analogous 

to the relation of evidence to conclusion. Perhaps Macnamara summarized 

t he distinction between language and thought best when he stated that: 

Summary 

A child whose cognitive powers grew, but who failed to 

develop language would be a mute; one who developed 

language but did not express thoughts in it would be 

no better than a parrot (p . xi). 

Language and thought are two distinct entities. Though 

individuals generally choose to communicate thoughts in a linguistic 



code t here i s no one-to-one corre l ation between t he two. It wou l d 

appear from t he evidence prese nted t hat one ca n "l anguage " wi t hout 

t hought. Simil ar l y, one ca n t hin k in t he absence of l anguage . 

As t here i s no symme t r i ca l re l at i on between l anguage and 

t hought, t here is no symmetr i ca l re l ati on between message and 

mea ning. Meanin g li es in the min d of t he reade r / li stener. Thi s 

message may be co nveyed by a l i nguist i c symbol sc heme or by a 

symbo l scheme whi ch i s non - lingui st i c . In i nte r pretin g a message 

t he recip i ent of t he communi cati on may al ter, cl ari fy or el aborate 

t he i nformati on rece ived. Thi s in terpretation resu l ts from t he 

mapp in g of t he lin gui st i c code onto t he knowledge and exper i ences 

al ready possessed by the r ec ipi ent. 

In te ll igence and Cog ni t i on 

Intelli ge nce according to Snow (1 980b) i s "now accepted as one 
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of psyc hol ogy's mos t centra l conce rn s" , and "ed uca ti onal psyc hol og i s ts 

in creas in gl y r ecogni ze t hat in te lli gence i s ed uca ti on 's mo st importa nt 

pro du ct , as well as it' s most impor tant raw mater i al" (p. 185). 

However , pri or t o t he decade of t he sevent i es, t he invest i gat i on of 

i ntelli ge nce was prin cipal ly of interest to in dividual s in t he 

di sc ipline of di f f erenti al or co r re l at i onal psychol ogy, and few others . 

Mos t edu cators had come to vi ew intel l i ge nce , pragmati ca ll y, as whate ver 

t he score or l evel of performa nce on an in te l l i ge nce t es t indi cated i t 

to be. Few quest i ons were asked. As now, meas ures des i gnated as 

in te lli gence tests were fo un d to be consi s tent and bas i ca ll y accurate 

predi cto r s of sc hoo l success in Amer i ca and Europe (Res ni ck, 1976) . 



In addition, these intelligence tests and "their close cousins, the 

various differential aptitude tests" (p. 2) could readily be 

administered and analyzed for large groups of individuals - making 

them especially attractive in light of mass education. 
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The pragmatic nature of intelligence tests and the corresponding 

identification of intelligence as the level of performance on such 

tests were placed into historical perspective by Tyler (1976). 

According to Tyler, the growing reliance on psychometric instruments, 

which reached its height in the 1920' s , was a direct consequence of 

the compulsory education movement of the late 19th and early 20th 

centuries. Educators were suddenly overwhelmed by the need to 

educate masses of individuals and were ill-prepared to cope. Group­

administered intelligence measures permitted the identification of 

individuals who would require "special" instruction (e.g. , tracking). 

Mental-test developers such as 13inet, v1ho is credited with "fathering" 

the psychometric movement , were at lea s t dealing with a real 

educational need. 

Tyler (197n) also suggests that the pre -existing notion of class 

distinction made educators and the public more susceptible to the idea 

of intelligence as a test score or level of performance on psychometric 

measures. In essence, the IQ was a reinforcement to the flourishing 

concept of social order . The product became the critical concern, and 

there was little need to question or to look deeper into the process 

by which that score or level was obtained. "Score became all important" 

(Tyler, 197n, p. 16). This attention to product - not process - wa s 

tempered to a small extent by the clinical psychologists who focused 

more on the factors attributing to such scores, and who augmented the 
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intelligence te st s with other clini cal mea sures . Their in f l uence was 

not enough to alter the trend, however. With the outbreak of world 

war s large-group screening devices were ess ential and there wa s 

neither time nor desire to con s ider the individual behind the score . 

Yet, with the out set of the seventie s there was evidence of a 

tran sition in the concept of intelligence (Resnick, 1976; Tyler, 1976). 

Among the factor s contributing to thi s tran sition, Tyler (1976) li sted 

the ~rowing repertoire of sophisticated experimental procedure s . 

Re searcher s in intelligence no longer needed to be bound to s imple 

correlational studies. More complex tool s were available to the 

researcher who wi s hed to ask more complex questions. Resnick (1976) 

described the increasing skepticism as to what intelligence tests 

actually measure as an additional factor in this change. The practical 

and social utility of the intelligence test was apparent but the ba s i s 

of its invention became far less clear . Further, while many psychometric 

tests were s hown to correlate highly, there were individual s who came 

to question the nature of this correlation - a deeper issue than was 

being addressed by traditional psychometric s . 

As perhaps one of the mo st influential factor s bringing about th e 

transition in the nature of intelligence, Re sni c k (1976) and Tyler (1976) 

s ingl ed out th e ex panding int ere s t among ex perimental osyc hologi s t s 

in the concept of individual differences - a concept they had abandoned 

for so many years to the differential psychologists . Coupled with thi s 

phenomenon was the appearance of an off- s hoot of experimental psychology 

specifically concerned with the internal processes from which knowledge 

arises - cognitive psychology. It i s cognitive psychology that ha s 

s hifted the empha s i s in intelligence from product to process . 



It should not be implied that cognitive psychologists have 

completely discounted the earli er l abors of the psychometricians, 

though they have found these earlier approaches to intelligen ce to 

be product-focused. According to Carroll (l97fi) all of the key 
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figures in psychometrics - Binet, Spearman, Thurstone and Guilford -

demonstrated an abiding concern for the theoretical nature of 

intelligence and realized that "to construct a theory of intelligence 

i s to construct a t heory of cognition" (p. 27) . Consequently, though 

the instruments devised by the psychometricians have been narrowly 

emp l oyed to identify intelligence, the theoretical framework they 

es tablished helped structure the foundation for individual differences 

now being exp lored by cognitive psychologists . Further, there have 

been joint ventures between cognitive psychologists and psychometricians 

in to the realm of individual differences in intelligence, and several 

stud i es reported here have come about as a result of this cooperat ive 

atmo sphere (e.g ., Carroll, 1976 , 1980; Snow, 1980a) . 

Due to the relative importance of the early psychometric theories 

on the nature of the intellect and the role they played as precursors 

of more cognitive interpretations of intelligence, it is necessary to 

examine these theories briefly . The interest that these part icul ar 

theorist s - Spea rman , Thurs ton e, Guilford , Cattell and Horn -

demonstrated in the structure of the intellect later drew cognitive 

psychology into the consideration of individual differences in 

intelligence. The ideas their research generated still reflect in 

t he labors of such current invest igators into intelligence as Carroll 

(1976, 1980) 0nd Sternberg (1977, 1980) whose studi es link the 
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sophistication of experimenta l procedures with the soph i stication of 

psychometric and cognitive theory. 

One of the earliest attempts to discern the structure of 

intelligence was Spearman's Two Factor Structure Theory (1904, 1927), 

derived from results obtained from a factor analytic procedure 

developed by Spearman. In his theory, Spearman postulated that there 

were two types of intellectual aptitudes or factors - genera l and 

specific. General aptitude or the "g" factor of intelligence as 

Spearman referred to it was that aptitude common to all intellectual 

activities. Specific aptitudes or "s" factors, by comparison, were 

those factors specific to the completion of a particular task (see 

Figure 2). It was Spearman' s contenti on that the "g" or general 

factor cou ld best be measured through tasks of abstract reasoning 

such as the Rave~s Standard Progressive Matrices. On the other hand, 

specific content-area aptitude tests were better at assessing the "s " 

factors of intelligence . Though the Two Factor Theory was a widely 

accepted interpretation of the intellectual structure repeated 

attempts by Spearman and hi s associates to identify the es sence of 

the "g" factor in a more exact way never proved successful. Severa l 

cognitive psychologists - among them, Carroll (1980) - presently 

spec ulate that the "g" factor identified by Spearmanmay, in actuality, 

represent "a common pool of cognitive operations and strateg i es and of 

memory stores'' (p. 60) that are required in the performance of most 

cognitive tasks. 

Thurstone (7938) later expanded Spearman' s concept of intelligence 

factors. In Thurstone's view there were many more aptitudes in the 

s tructure of the intellect than co uld be accounted for in a simpli stic 
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two-factor theory. In te lligence, according to Thurstone, could be 

vi ewed as compris ing a set of multiple factors or primary mental 

ab ilities that played a rol e in the performance of variou s tasks. 

The appare nt relationships amo ng tasks, in Thur stone's opinion, 
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co uld be accounted for by seven primary mental abilities which 

included: number factor; verbal factor; space relations; memory ; 

reasoning; work fluency; and perceptual speed (see Figure 3). Menta l 

te s ts were constructed to assess the se variou s primary abi litie s. 

Guilford (1959) carried the concept of factor-analy s is in 

intelligence to even greater di stances. In hi s factor analytic model 

arising from a thorough exploration of the experi mental psychological 

literature, Guilford iJentified 120 distinct intellectual aptitudes. 

Thi s Structure of the Intellect model, one of the mo st prominent of 

the recent psyc hometric representations, presents a three way 

c la ss ification of these factors by operations, contents and _p_roducts 

( see Figure 4) . In Guilford's view operations are what organizers do 

in the proce ss ing of information, while contents represent the types 

of information on which operations are performed. The outcomes of 

the organisms processing of information are the products of the model . 

One of the weaknesses of this popular model i s Guilford's cla ss ifi cation 

of cognition as just one of hi s operations when , in actuality , cognition 

as currently understood encompasses all other aspects of the Structure 

of the Intellect model. In addition, Guilford's SI model does not 

seem "sufficiently well supported either by theoretical co ns iderat ion s 

or by the empirical facts," according to Carroll (1976 , p. 29). 

A final theory on intellectual structure that deserves consideration 

i s the Crystallized-Fluid Model derived from the work of Catte ll (1 963, 
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7977) and Horn (1968). Attending even more to a cognitive theory base 

than other theoretical alternatives, t he Crystallized-Fluid Model of the 

intellect identifies three parameters of intelligence: action phases, 

content and process parameters. Fluid ability, which i s best asse ssed 

by te s ts of abstract reasoning such as the Raven s SPM r elates to the 

individuals' ability to deal with current executions on novel information. 

By contrast, crystallized ability, bes t mea sured by vocabulary tests, 

reading comprehension and general information tests, taps that information 

of an accumulated nature. Fluid ability, therefore , can be sa id to refer 

more to the processes of the intellect , while crystallized ability refers 

more to the products already accumulated by the intellect. Snow 

(1979, 1980a) has employed the crysta lli zed -fluid theory of intelligence 

in some of his recent research in the nature of intelligence - research 

to which this chapter will refer. 

To this point attention has been directed to s tructural theorie s 

of intelligence postulated principally within the psychometric domain. 

As was previously noted, these earlier theories have functioned as 

precursors to more current cognitive model s of intelligence. Two of 

these current cognitive proces s ing model s of intelligence will be 

outlined briefly. Though se veral information - proce ss ing models do 

exist in the literature the theories of Sternberg (1977 , 1980) ~nd 

Carroll (1976, 7980) will be emphasized because of their relative 

importance in the cognition literature and their direct relevance 

to the current study. 

Carroll's new "Structure of the Intellect" model (1976), for 

example, is an obvious attempt to bring the practical value of 

psychometric te s ts into the theoretical framework of cognitive 
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psychology. His stated purpose is to demonstrate how various ta s ks 

contained in psychometric tests are cognit ive tasks with identifiabl e 

s tructures, contents and centra l processes. To f ulfill hi s purpose 

Carro ll propo ses a methodology for characteriz ing factor-analytic 

FA factors in relation to a cognitive processing model. Un li ke the 

preceding factor-analytic model s of intelligence Carroll's FA model 

begin s with cognitive processing and derives the factor s from that 

theoretica l ba se - a methodology that i s basically the reverse 

approach taken in most factor-analytic stud i es. 

To construct his model Carroll went through a series of 

sys tematic procedures. First, a representative sample of 74 cognitive­

psychometric tests measuring 24 FA factors was se l ected and a uniform 

system for codi ng t he characteristics of the task was developed. Then, 

with the coding system programmed into an interactive computer a detail ed 

an al ysis was made of 48 tests . Carroll cons iders the "essent i al results 

of this study" to be "the cogniti ve processes identified as being 

characteristic of each of the 24 FA factors and the tests that represent 

t hem" (p. 41). Carroll does admit that the characteristics of the FA 

factors are spec ulative but he believes that such specu lation should be 

made as a result of factor analysis rooted in a theory-oriented 

inves t igation. 

As compared to the previous intellect models, Carroll's FA model 

a l so emp loys factor analysis and would, upon t hat criterion , appear 

s imil ar to those earl i er app roa ches . However, Carroll' s methodology 

i s important in the investigation of intelligence for at least th r ee 

reaso ns. First of al l , the FA factor model begins with a particu l ar 

theory base and allows the characteristics of the various factors that 
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arl·se to be inherent in that theory. A d 

s escribed, Carroll's model is 

rooted in cognitive, information-processing theory. Theory precedes 

factor characterization - Factor categorization does not precede theory. 

Secondly, Carrol l' s current research i s an intent ional link between 

the products of the psychometricians and the processes of the cognitive 

psycho l ogists. In Carroll's vi evJ and in the opinion of others (e.g., 

Cronbac h, 1957; Snow, 198Gb) an understanding of intelligence can be 

best achieved through such cooperative efforts. Finally, the FA factor 

approac h provides researchers and educators with a better sense of 

what commonly used tests are actua ll y measuring. Through Carro ll' s 

methodo l ogy those emp loying psychometric tests have an increased 

awareness of the cognitive processes involved in successfu l complet i on 

of task items . 

These various statements just made about the importance of Carro ll' s 

FA model are the reasons for its relevance to the present st udy. As 

with Carroll's methodology, the current study bega n its investigation 

of intelligence by moving outward from cognitive, in formatio n-processi ng 

theory. In addition, the st udy attempted to lin k cog nitive theory 

resu l ts obtained from existi ng psychometric tests - the R~'{_en' s SPM and 

the Slosson Intelligence Test. Ultimately, it is the purpose of this 

study to investigate the processing tasks required in parallel lingui St ic 

and non-linguistic measures if subjects are to comp l ete the tasks wi th 

a high degree of predictive accuracy - a purpose that corresponds to 

Carro ll' s work in the FA factor model. 

Another variation of the factor-analytic approach employed by 

earlier psychometricians i s now being developed and impl emented by 

b (1977 1980) in the examination of intelligence. However, Ste rn erg , 
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unlike Carroll, who altered the direction of investigation from factor 

to theory to theory to factor, Sternberg has also modified the unit of 

analys i s. Rather than being concerned with factors of intelligence, 

defined as "the l atent abilities of some kind that give rise to measured 

individual differences in performance on intelligence tests and in the 

real world" (1980, p. 6), Sternberg's research relies on the component. 

A compo nent is identified as "an elem entary information process that 

operates upon internal representations of objects or symbo l s" (p. 6). 

According to Ste rnberg, t he se components may be subdivided by function 

into: metacomponents, or higher order control processes, performance 

components, used in the execut ion of strategies for performance tasks , 

acquisition components, involved in learning new informat ion , retention 

components, required in retrieving information and transfer compo nents, 

involved in carrying information over from one situat ion to anoth er . 

Among variou s kinds of components, Sternberg al so describes four 

interrelations. To begin with , one kind of component can activate 

another directly. Also, one type of compo nent can activate another 

indirectly. Further, one compo nent can directly or indirectly provide 

feedback to another. It is important to not e that only metacomponents 

can activate or rec eive feedback direct ly from the other kinds of components. 

In addition, cog nitive processi ng compo nent s of the intellect 

theorized by Sternberg can be cla ss ifi ed by their l eve l of general ity 

as well as by their function. By generality there are three types of 

components identified - general, class and spec ific. General components 

are processes that are used in completing all tasks within a particular 

task universe (algebra word problems constitute a task universe, for 

example). Class components are those processes used in the compl etion 
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of a proper subset of tasks within a task universe (multiplication of 

two-digit words problems, for examp l e) . Finally, specific components 

are proce sses used in the comp l etion of a s ingl e task within a task 

un iverse. 

The component model generated by Sternberg has relevance to the 

current inves tigation for two reasons. First of all , from a theoretical 

perspective,Sternberg's research, as with Carroll's, provides the 

foundation for the analysis of various cognitive processes required in 

accurate task completion. Secondly , in the analysis of performance 

component s Sternberg ha s described a sma ll set of compon ents that are 

present in a wide array of inductive reasoning tasks. This class of 

performance components which inc lu de inferenc ing , mapping, encoding 

and appli ca tion (predict ion) are employed as indicators of the parallel 

nature of the linguistic and non-lingui stic tasks incorporated in the 

current study. These various component processing terms will be 

discussed in more detail in this chapter as they relate to the st udy' s 

spec ifi c methodology . 

It was Sternberg' s perception that componential analysis can 

provide educators with a diagnostic profil e of the ski ll s responsib l e 

for an observed deficiency. However, it would appear that predictive 

accuracy i s perhaps better served by factor-analysis as applied within 

the more traditional psychometric model. Sternberg also observes that 

t here i s strong evidence that "component i al training i s possible, 

in st ruct ionally feasib l e, and educationa ll y beneficia l " (1980, p. 12). 

In reaction to Sternberg's componential theory, Carroll (1980) 

r emarked that like factor analysis , compon ent ial analys i s i s basically 

a method rather than a t heory. By contrast, while factor ana lys i s 
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requires the analysis of data obtained from a large number of subjects, 

component i a l analysis can be conducted on data obtained from one 

subject. Also, factors as source traits of individual differences are 

different from compone nt s which are essential l y measures of processes. 

Fina ll y, as Carroll's FA factor model made new use of existing 

psychometric information, Sternberg's compo nent model of intelligence 

makes new use of factor-analytic data. Factors, as suc h, are not 

discarded but comb in ed and considered within the variou s compo nent 

processes defined by Sternberg. 

Overall, the interpretation of intelligence within cognit iv e 

theory and the correspond ing emphasis on intellectual processing has 

severa l obvious advantages over the preceding psychometric approach. 

Primarily, it brings together sop hi st icated experimental methodologies, 

as those employed by Carroll and Sternberg, with an abiding concern 

for the processes of the mind rather than for the products of the 

intellectual system. It seeks to look beyond the surface of psychometric 

tests to the internal operations and motivations from which the potential 

for success or failure arises. Yet, cognitive theory as applied to the 

nature of intelligence is not without its perceived limitation s (Snow , 

1980b). As Snow states, the study of intelligence ha s hi storically 

produced its monument s - measurement and factor theory, and mental test 

technology, for example - and information processing theory appears 

destined to become such a monument. What Snow suggests i s a careful 

evaluation of the potential weaknesses of an intelligence -monument 

bui l t upon cognitive theory. Among the possible weaknesses Snow li sts 

the following: 



1. The problem of static media - where the dynamic 

human intelligence is analyzed by means of 

s tatic tasks. 

2. The problem of representativeness - where intelligence 
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i s studied by means of tasks which are unlike real world 

tasks and which, consequently, produce unnatural behaviors . 

3. The problem of collective intellect - where the 

investigation of human intellect ignores the 

collective intelligence that arises from interactions 

between individuals and concentrates only on individual 

intelligence. 

4. The problem of conation - where there is no examination 

of the interaction of cognition and affect or the 

purposeful actions between individual and situation . 

5. The problem of ambiguity and the need for pl ayfulness -

where the study of intelligence considers only problem­

so lving and not problem-finding, as well. 

Some of these limitations outlined by Snow can be readily removed, 

in his opinion "by adapt ing standard psychometric methodology to 

experimental purposes" as has been done by Sternberg (1977, 1980) and 

Snow, himself , or by adapting "standard experimental methodology to 

psychometric purposes" (1980b, p. 186 ). By his specu l ation on the 

limitations of cognitive theory in the research on intelligence Snow 

does not wish to overlook the significance of that theory to the 
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increa sed under s tanding of intelligence. His stated purpose is s imply 

to forestall "a premature molding of the next monument" (p. 186 ). 

Summary 

Intelligence is an evolving concept. From the work of Binet until 

the decade of the sevent i es intelligence has been under stood primarily 

as a score or performance on a mental test. Since the seventies, 

however, intelligence has come to be interpreted, more and more, as 

effective and efficient cognitive processing operating interactive ly 

with an individual's prior experiences. In addition, it would appear 

that this move from a product-oriented to a more process-oriented view 

of in te lligence has been spa wned by such factors as an expa nding 

repertoire of experimental techniques, an increa si ng interest in 

individual differences among experimental psychologists, and 

pr incipally, by a growth of the branch of experimental psychology 

known as cognitive psyc hology. 

As Snow (1980b ) posited, cog nitive psychology seems destined to 

become the next monument built in the exploration of intelligence. 

Snow cautions, however, that the construction of that monument mu st 

be carefully sc rutinized for potential weaknesses. The se weaknesses, 

he assumes, can structurally be reinforced through the cooperative 

labors of psyc hometric s and cognitive psychology. The knowledge 

co ntributed by both of these di sc iplines co uld possibly l ead to a 

greater under s tanding of the nature of intelligence. 
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Analogous Reasoning : Linguistic and Non-Linguistic 

Over fifty years ago, Thorndike (1917 ) (oncluded that reading~ 

reasoning. This interpretation of reading as a reasoning process has 

recently been echoed by various researchers within cognitive psychology 

(e.g., Rumelhart & Ortony, 1977; Smith, 1978; Trabasso, 1980 ). 

Rumelhart and Ortony (1977), for example, in their investigation of 

sc hema theory, remarked that at a general level it was poss ible to 

regard "the entire comprehension process in schema theory as itself 

being a case of an alogical reasoning" (p . 120) . When the reader/ 

listener determines that a particular situation fits a particular 

schema he/she has made a determination that the current situation i s 

analogous to the ones from which that schema was derived. Also, when 

the reader/listener makes inferences about unobserved phenomena within 

a particular situation he/she is "assuming their existence by analogy" 

(p. 120) . 

Clearly, meaning does not reside in print (Smith, 1978; Spiro, 

1980; Spiro & Tirre, 1980) . What linguistic and non-linguistic 

information provides is only "a skeleton, a blueprint for the creation 

of meaning " (Spiro , 1980, p. 245). Meaning , in actuality, arises from 

the interaction between information and the rec ipi ent of that 

information - from the ana l ogous relationship between what Smith (1978) 

terms visual and non- visual information. Therefore, the existing gap 

between what is heard/read and what is known must be closed by a measure 

of what can be broadly described as analogous reasoning . 

Further, as recent research by Anderson (1977), Bransford (1979) , 

Sp iro (1980) nnd others have demonstrated, everyone does not process 

information in an identical fashion. Individual differences 
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In Information process ing do ex i st. Therefore, if as was stated, 

comprehens i on is a reasoning process, then the reasoning strategies 

readers/listeners emploY in the processing of information maY function 

as pr imary sources of individu al differences in compre hens ion. As 

Davidson put it, through analogy the li stener/reader seeks to "render 

abstract or compl ex information ~ • (Davidson, 7976, p. 760) -

The cons iderat ion of analogous reasoning i s not a new tool in the 

investigation of individual differences, however . Spearman (1904, 1927! 

as previ ously noted, felt that general intell ectual abili ty, as he 

designated it, could best be measured through abstract reasoning tasks. 

The Ra ven's. ~ta nd a,:cl_ Progressi ve Matrices used In th• current study was 

constructed on Spearman' s theoret i ca l position. Recent studi es have 

al so examined analogical r easoning Items In reference to individu al 

differences in cogniti ve process ing. Severa l of these current 

Investigations - Go l dman & Bisanz (1980), s now (7979, 7980a), Sternberg 

(197
7

, 1980), WhitelY (1980 ) - will be examined and their implicat ion s 

relati ve to predictive accuracy of linguistic and non - lingui st ic 

information described. 
Perhaps some of the mos t In f lu ential re sea rch in abstract reasoning 

has come from Sternberg (1977, 1980) . One of th• principal goals of 

hi s research has been the deve lopment of process theories of var iou s 

reasoning tasks. In his 7977 publi cation, Sternberg identified what he 

felt to be the component processes Involved In analogous re asoning tasks. 

These component processes vi sually and verbally detail ed in Chapter Ill 

include : Encodln"1 - th• process of inspect ing a term and discerning 

its attributes. 
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Inferring - the process of forming between-term relation s . 

Mapping - the process of developing relation across-terms. 

Applying - the process of predicting the correct term from 

information given. 
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While Sternberg's research has laid a foundation for componential 

analysis of abstract reasoning tasks, his attention has been directed 

toward standard analogies of the A:B: :C:D format. It would be 

informative to see how the various performance components identified 

by Sternberg would operate in non-linguistic analogies of a more 

extended format. Such extended analogies are employed in the Rave~s 

SPM . Further, it would increase understanding of reading/listening 

as reasoning tasks if the component processes applicable in non­

linguistic analogies could be applied to linguistic materials as well. 

Snow (1979) in his analysis of psychometric tests through 

experimental methodology has concluded that any cognitive learning 

or performance task require s the individual to execute one or more 

performance programs. A performance program is regarded as ''an 

organized assembly of information processing activities designed to 

meet, as efficiently and effectively as possible, the performance 

demands of the test or task at hand" (p. 5). Snow's notion of 

performance programs coincides well with the performance components 

suggested by Sternberg's research. 

As Snow (1979) theorizes, task instructions and sample items 

play an important role in task performance because they assist 

individuals in assembling the performance program appropriate to 

the execution of the task presented. If a task is a fa~iliar one, 
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then the appropriate performance program may already be assembled and 

the individual must only mentally call it into action. However, if 

the task is novel, then an appropriate assembly may need to be created. 

Th· is creation may take place by bringing together parts of various 

Performance programs available to the individual. This concept of 

performance programs parallels, to some extent, the interpretation 

of schema theory. In schema theory, when confronted with a particular 

task th • d. • e 1n 1v1dual would survey existing schemata in attempts to find 

one which suits, in terms of knowledge, the task at hand. If no schema 

is found to be completely suitable to the task the individual may scan 

sc hemata for useable • f t· d d h t • t ,n orma ,on an may reor er a sc ema o ,ncorpora e 

the knowledge needed to complete the task . This consideration of 

schema-learning is expanded later in this chapter. 

Basically, within Snow's (1979) and Sternberg's (1980) theoretical 

wor task performance is dependent on the efficient and effective frame k 

Processing of various cogniti ve components. Consequently, variance in 

task performa nce may result from any of the component steps, and each 

of th e components may contribute differentially to successful task 

Performance. The adequacy of the component steps, in other words, will 

determine the individua l 's success on any specific task item. If 

ana l ogous reasoning problems incorporate the component processes of 

encoding, inferring, mapping prior to application (prediction) then an 

inacc b ' 1 • urate prediction, according to Snow's and Stern ergs postu at,on, 

might result from difficulties at any or all the component steps. 

In his exp l anation of mental-tests and their interrelations, Snow 

(l 980a ) also noted that the relatively unspeeded power tests may 
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necessitate more flexible control and conscious endurance on the part 

of the individual than tests of differing co nstru ct ion . Th e Raven's 

Sta ndard Progressive Matrices, for example, which Snow (1979) describe s 

as a novel , power test "may involve an especially high degree of 

ada ptive assembly" (p. 7). However, the individual' s performance on 

one item s hould influence performance of consecutive items. Th e task 

format s hould become more familiar and less novel as the test proceed s. 

In addition, on constructing a multi-dimen s ional sca le of between­

test correlations Snow (1980a) observed that the ta sks that fell more 

in the central region of the sca le involved abilities that he regarded 

as more general, central or complex than tho se ta sks that fell in th e 

peripheral region s. Were the chart, as Snow speculated, a dartboard 

the bull s-eye would be occupied by the Raven's SPM and very similar 

tests. Snow concludes that the Raven's i s an archetypical example of 

mental-tests that "represent to a greater degree the kind s of assembly 

and control processes needed to organize on a short term basis adaptive 

st rategies for solving novel problems" (p. 12). 

On this issue of adaptive strategies Snow (1980a) prefer s to 

elaborate on the Cattell and Horn Crys tal l i zed- Fluid theory of 

intelligence. He takes this position because he considers existing 

cognitive models of information processing to provide too narrow a set 

of processing concepts and measures . This i s especially true in the 

consideration of reasoning facility, particularly where adaptive st rategie s 

are required to perform novel tasks . The concept of Cf or fluid ability 

seems better able to serve as the flexible foundation for component 

analysis of rea so ning abilities in Snow's view, more than current 

cog ni t ive process ing models. It s peaks more to the difference between 
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performance in novel, learning situations and performance in situations 

where accumulated educational knowledge is the focus. 

Very recently, several studies have appeared which demonstrate the 

application or variation of Sternberg's component model to various 

analogous reasoning tasks. Whitely (1980) for example has taken 

Sternberg's componential analysis model and developed from it 

multicomponent latent trait models - a quantitative method that permits 

the examination of the contributions of both item and person differences 

to component process outcomes. The outcome differences studied by 

Whitely (1980) ijnd Whitely and Schneider (1980) included response time 

and response accuracy, and the process outcome model was applied to 

two types of aptitude items - verbal ana logies and verbal classifications. 

The stated purpose of these investigations, according to Whitely, was to 

study aptitude test items as information processing tasks. Further, the 

perceived advantages of such an approach appeared to be two-fold. First, 

the investigation considered a task, aptitude test items, which is of 

general significance in cognitive functioning. Second, the study 

anchored aptitude tests to cognitive theory - a link between psychometric 

and cognitive psychology sanctioned by Snow, Sternberg, and others. 

Whitelyand Schneider (1980) employed the multicomponent latent trait 

model in analysis of the responses of 104 undergraduates to 35 verbal 

ana l ogies and 45 verbal cl assification items. Verbal classifications 

were of the type: 

Verba l 
Cl assifications 

Example dog elephant parrot hamster (stem) 

Alternatives 1) tree 2) flower 3) harn 4) rat 

5) grass (ellipse) 



Verbal analogies were of the standard A:B::C : D format and were 

presented under three treatment conditions. 

Verba l Examp l e 
Analogies 

Alternati ves 

Tree:Sap: :Man: (stem) 

l) Axe 2) Woman 3) Maple 4) Blood 

5) Arm (ellipse) 
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Verbal Image Construction - Subjects are asked to specify the 
Anal ogies 
Subtasks rule or set of attributes for stem comp l etion. 

Examp l e Blu e: ___ : :Ye ll ow:Orange 

Ru l e? 

Event Recovery - Subjects are given the stem and 

response-a l ternati ves and asked to make any 

necessary changes i n t he r ul e required. 

Exam l e Bl ue: ___ : :Ye ll ow:Orange 

Al ternati ves l ) Purp l e 2) Red 3) Green 4) Brown 

5) Go l d 

New Ru l e? 

Response Evalu ati on - Subjects are given t he anal ogy 

r ul e and asked to se l ect the response-a l ternati ve 

that fu l f ill s t hat r ul e. 

Examp l e Bl ue : _ __ : :Ye ll ow:Orange 

Al te rn at ives l ) Purp l e 2) Red 3) Green 4) Brown 

5) Gol d 

Rul e (Co l or obtai ned when red is added to bl ue) 

The verba l ana l ogy subtasks were administered in two consecutive 

sess i ons after a de l ay of six weeks to minimize subjects' memory of 
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item content. The results of the study indicated that verbal analogies 

and verbal classifications differed from each other by the nature of 

the processing demands they made upon subjects. To illustrate, verbal 

analogies were found to require primarily "image" or rule construction 

for successful processing outcomes, and were therefore dependent on an 

inductive reasoning process. Verbal classifications relied more on 

both deductive and inductive reasoning according to Whitely and 

Schneider (1980). 

Generally the results of the study provided support for the 

feasibility of modeling response accuracy from component process outcomes 

onto verbal aptitude items. Yet, though Whitely and Schneider did apply 

Sternberg's componential analysis model to verbal aptitude items their 

analogy items were still of the standard A:B: :C:D structure and did not 

consider process outcomes over more natural, extended linguistic analogies. 

In addition, the study focused on verbal reasoning of undergraduates and, 

therefore, could not speak to the developmental aspects of reasoning 

ability. 

In a study conducted by Cramer, Pascarella and Hendress (1980), 

however, there was an attempt to analyze certain relationships between 

reading comprehension and the analogical reading ability of children in 

grades four to eight. The investigators, building on the research of 

Sternberg and Whitely, first sought to construct a verbal analogies 

test incorporating easy to read words. The instrument, Verbal Analogies 

Test-Form 2 (VA-2), which employed nine analogy categories of six items 

each, was then administered to 307 children in 12 randomly selected 

classrooms in four schools. The students were all classified as low-
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normal to high-normal ability s tudents. This determination was made 

on the basis of the SRA Achievement Test; Level E- Form l. 

Th e findings of this study indicated a s ignifi cant relationship 

between verbal analogy facility and reading comprehension. The data 

also showed a relationship between analogical reasoning and grade level. 

Yet, several cautions should be mentioned about these results. First 

of all, reading comprehension was determined by subjects' performance 

on severa l subtests of the SRA Achi evement Test. Questions may be 

raised regarding the accuracy of such a test to discern reading 

comprehension in a natural rather than contri ved fashion. Second, 

the inve stigation focused on ana lo gical reasoning across nine discrete 

forms of verbal analog ie s such as functional, quantitative, and part­

whole. The variab ility between these various analogy types, espec i al ly 

in light of their common A:B : :C:D format, does not seem co nvincing. 

Finally, while the study did attempt to contro l for language ab il ity 

by the use of easy-to-read words there was no similar control for 

differenti al background knowledge of subjects or considerat ion of 

possible effects of intelligence on the outcome of the data. 

Goldman and Bisanz (1980 ) sought to inves tig ate individual 

differences and developmental changes in children' s ability to so lve 

verbal and figural analogies - what i s referred to in this 

investigation as linguistic and non-linguistic analogies. As Goldman 

and Bisanz observed, standardi zed aptitude and intelligen ce tests 

"cap ture reliable and systemat ic individual differences in cogn ition" 

(p. l). But, these tests have demonstrated little impact on the 

learning process. Therefore, researchers, according to Goldman and 
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B· isanz should seek to identify the cognitive bases for observed 

performance differences. The successful completion of the analogies, 

Whethe f" r 1gural or verbal, were viewed by the investigators as 

dependent on the subjects' ability to execute the processes of 

~. inferring, mappin~ and applying (predicting) and others 

accuratel Y, efficiently and in the correct sequence. 

From a survey of the literature on analogical reasoning stud ies 

and the,· r own research Goldman and Bisanz made several valuable 

observations. First of all, there was evidence of developmental 

nces 1n analogical reasoning. For example, as children differe • 

became older they were more likely to identify the relevant attributes 

of the analogy items s pontaneously. Al so they were more likely to 

establish more t · t ·t • f • d • th 1 ·d·t f s r1ngen er, er,a or JU g1ng e va, , yo an 

analogy. St ernberg and Rifkin (1979) in their investigation were 

al so able to demonstrate developmental differences in analogical 

reasoning 

depending 

in regard to the strategies and speed of processing 

on the type of analogy employed. 

A seco nd point made by Goldman and Bisanz was that investigations 

into analogy problems should consider a variety of analyses and should 

attempt to discover differences in the information and criteria needed 

to solve these problems accurately. By having subjects identify the 

relevant stimulus attributes and/or establish the criteria for response 

dee lsions information about the task-relevant or task-irrelevant 

strat · ld t egies employed becomes available. Data wou seem to sugges 

that th • e proportion of subjects who use task-relevant strateg ies 

increa ses dramatically with age. 
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Finally, by way of general comparison between children who perform 

well and those who perform less well on analogy tasks, Goldman and 

Bisanz drew the following comparisons. Subjects in the eight-to-eleven 

year old group who performed well on the verbal and figural ana l ogies: 

l) inferred appropriate relations between the terms; 2) applied 

relational information to generate accurate completion terms; and 3) 

us ed available re s ponse-alternatives as information facilitating to 

the i r performance. By contrast those children who scored low on the 

analogies: 1) were less likely to infer appropriate relations between 

terms; 2) generated completion terms frequently inconsistent with 

relational information; and 3) were more susceptible to distraction 

from the response-alternatives provided. 

All in all, the investigation of analogous reasoning problems 

linguistic or non-linguistic, extended or sta nd ard - seems able to 

potentially furnish much knowledge about how individuals process 

information. Further, by the careful analysis of a variety of 

analoJous reasoning items data pertinent to individual differences in 

cognit ion and comprehension perhaps can be obtained. It is especially 

important to investigate individuals' ability to reason abstractly if, 

as Thorndike (1917) claims, "reading is reasoning," or if, as 

Rumelhart and Ortony (1977) theorize, "the entire comprehension 

process in schema theory" is, itself "a case of analogical reasoning" 

(p. 120). 

Summary 

It would appear that reading, as well as listening, are in essence, 

reasoning processes. As such, they require individuals to infer 
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r el ation s among otherwise separate , isolated bits of encoded lingui stic 

information, and to r1ap these "chunks" of given information onto 

knowledge schematically held . It would appear that only through the 

ability to apprehend relations among information, current and past, 

concrete and abstract, does that information become meaningful to the 

reader/listener. 

Analogical reasoning tasks are one means of examining individuals' 

ability to discern relations among pieces of information. By analyzing 

individuals' performance on tasks of abstract reasoning greater 

unders tanding of the efficiency and effectiveness of the component 

proces ses required in such specific information processing tasks may 

be reached. Further, if the examination of analogical reasoning tasks 

can provide knowl edge about the processing of information in general 

then it would seem that it should, in turn , provide knowl edge 

pe rtinent to the processing of a particular form of information -

language. 

Reading and Listening 

The comprehension of information would seem to be dependent upon 

many variables - the indi vidual's cognitive abilities and learning 

s ty l e, the content of the information communicated and the purpose of 

that communication. Comprehension of information is similarly dependent 

upon the mode of communication - that is, whether information is 

transmitted by print or by speech. Though presentation mode plays a 

vital role in information processing , far too little is known about its 

potential effect on comprehension and cognition. It would seem that 

under certain conditions and for certain individuals , one manner of 
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information presentation might be advantageou s over another. But it 

remain s to be seen if "what" condition s and "which" individual s can 

be s pecified. Various studies have set out to explore the effects of 

reading and listening on the processing of information and several of 

those studies will be examined. 

Sachs (1974), for one, employed reading and listening presentation 

conditions in her analysi s of word and meaning retention. She was 

concerned with whether the pattern of retention was the same during reading 

as during li stening. Consequently, the experiment wa s designed to con sist 

of both an auditory and visual presentation component. In the auditory 

presentation 120 college students were read 24 passages of connected 

di scours e. Of these 24, four functioned as warm-up passages and 20 as 

actua l test passages. Th e passage varied in l ength from 27 to 180 

syllab l es . Four differing amounts of intervening material were inserted 

between the pas sage and a ser ie s of test sentences. The test sentences 

were of the following four types: 

Sema ntic - where the meaning of the original base sentence 

was altered by subject/object interchange, negation, or 

word substitution. 

Formal - where meaning of the base sentence was retained 

though its form was altered. 

Active /Passi ve - where the base sentence was changed from 

active to passive voic e. 

Lexica l - where a synonym was given for a base sentence word. 

Identical - where another reading of the base sentence was 

given. 
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A false recognition paradigm was employed with the subjects who were 

as ked to indicate whether the test sentences they heard were "identical" 

or "changed" in relation to the original base sentence. Subjects were 

al so told to rate the confidence of their decisions on a five-point 

scale. The procedure and materials for the visual presentation was 

identical to those used in the auditory presentation with the exception 

that subjects read rather than heard the passage and test sentences. 

Al so, no subjects had received the previous auditory treatment. 

Comparison of the data across presentation modes produced several 

interesting results. First of all, initial recognition was found to 

be higher in the listening mode though the relative amount of loss was 

higher for that mode as well. In addition, with the auditory presentation 

semantic changes were easier to recognize than others. While lexical 

changes were poorly identified. With the written material subjects 

recognized active/passage changes in test sentences almost as readily 

as they recognized semantic alterations. 

Sachs (1974) ~lso observed that within 80 seconds of interpolated 

discourse, subjects could not distinguish paraphrases from original 

passages sentences. Yet, retention of semantic content was high for 

that same period of time regardless of presentation mode. What Sachs 

found was a similarity in the general retention pattern of both 

auditorially and visually presented materials. However, Sachs 

postulated that in reading the only semantic cues that were available 

to the reader were the words and the linguistic form of those words. 

Whereas, in listening to discourse the stress and inflection may assist 

the l istener in the comprehension of the message. Also by way of 

comparison Sachs noted that reading is a self-paced act while in 
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listening the individual processing speed is externally controlled by 

the speaker. 

During the seventies several reading/listening studies were 

designed to assess good and poor comprehension of connected discourse 

in relation to presentation mode (Guthrie & Tyler, 1976; Kintsch & 

Kozminsky, 1977; Smiley, Oakley, Worthen, Campione & Brown, 1977; 

Sticht, 1972). The results of these investigations suggested certain 

patterns in regard to presentation mode. To illustrate, in those 

studies where certain subjects listened to a passage for a fixed amount 

of time and other subjects read the passages for the same interval of 

time (e.g., Smiley, et. al., 1977 nnd Sticht, 1972) two common findings 

occur. Good readers seem to comprehend the material equally well, 

whether that material was read or heard . Poor readers, on the other 

hand, comprehended less well in the reading than in the listening 

presentation mode. These results seem understandable in light of the 

difficulty with which poor readers encode written information - a 

difficulty that would perhaps be reflected in processing delays. 

Wilkinson (1980) refers to this type of fixed interval presentation 

procedure as a deadline desig~. 

For those experiments in which subjects were permitted the 

necessary time to read and respond to information (e.g., Guthrie & 

Tyler, 197n; Kintsch & Kozminsky, 1977; Sachs, 1974) two patterns 

were identified. For adult subjects working under such a procedure 

referred to as a completion design (Wilkinson, 1980), little difference 

in comprehension was observed between reading and listening. On the 

other hand, those studies using children as subjects have shown that 

listening to completion tasks generally produce better memory 



55 

oes rea ing to comp etion tasks and better comprehensi·on than d d 1 • 

yler, 1976 . Similar results are frequently sighted (cf. Guthri·e & T ) 

as rationale for the use of listening comprehension tasks as indicators 

Of reading potential in diagnostic procedures. Additional research is 

needed to confirm or disconfirm these response patterns across reading 

and listening tasks. 

Daneman and Carpenter (1980) in their attempt to devise a measure 

ing memory span that taxed both processing and storage functions of work. 

also furnished some insights into the question of reading/listening 

on information-processing. For that first experiment in the effects • 

Study 'four tests involving narrative passages and factual questions 

Were given to 20 undergraduates, native speakers of English. Short 

ive passages followed by factual questions were used in this narrat· 

study because the investigators felt that this type of questioning 

strategy "taps a skill of both educational and practical importance" 

(p. 452). The four tests included a reading span test, a reading 

comprehensi·on test d assessed that asked factual questions an also 

inal references and a traditional word span test. Results of Ptonom • 

the fi tst experiment showed a significant correlation between word 

span and reading comprehension with the reading span task related to 

Wotking memory capacity. 

In their second experiment Oaneman and Carpenter (1980) ~ished 

memony when information was spoken as well as to exa • mine working 
The purpose was to determine the relation between reading 

memoty span and listening memory span and their correlation with 

tead· 

Wtitten. 

ing and listening comprehension. Measures used in the experiment 

incl uded a h • t t reading and a listening span test and a compre ension es • 
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conducted on 21 undergraduates - proficient, 

a high correlation between measures of adult readers - demonstrated 

ing memory span and measures of reading comprehension. Also for Work· 

this sampl e, listening span measures were found to be almost as good 

at p redicting reading comprehension as were the reading span measures. 

A • n important observation made by Daneman and Carpenter (1980) 

relativ e to the reading/listening topic was that the relatively high 

correlations between d • • subjects' performance on reading an l1sten1ng 

indicate "that a significant amount of individual tasks seem to . • 

nee 1s common to both reading and listening" (p. 460) , This differe • 

particularly true in regard to populations of adult, proficient seems . 

readers sim1·1ar to those employed in the investigation. For such 

uals d1ff1culties in reading or listening may arise from individ . . 

cornpreh • ens1on processes that tax the working memory rather than from 

This conclusion reinforces Sticht's (1972) earlier encod· ing processes. 

finding that visual encoding assessment within information processing 

theory may not identify a significant source of variance common to 

comp rehension of spoken and written discourse . This would seem 

especiall Y true in view of the fact that both the Daneman and Carpenter 

( 1980) and the Sticht (197?.) studies consider reading/listening 

ing differences among adult readers . The validity of these Process . 

ings in relation to younger, less proficient readers/listeners find. 

requ. ires further verification. 
Some additional knowledge about the effects of reading/listening 

on the Processing of information was obtained from an investigation 

recently conducted by Wilkinson (1980). The purpose of the study was 

to assess the interactive effects of communication mode, sk ill of the 



57 

ind · lVidual and nature of t he text. As Wilkinson surmised "even novice 

readers" may understand simp l e linguistic informat ion "as effectively 

ing as by li stening" (p. 561). By comparison only proficient by read· 

readers ma Y understan d information equally well under either a reading 

or li st • eni ng mode. Wilkinson uses the word "understand" to incorporate 

the Processes of recognition, comprehension and memory. In the study, 

effort s were made to assess the effects of these three component 

Processes - recognition, comprehension and memory - on understanding 

Under b oth reading and listening conditions. 

Recog • • nition was examined by subjects' perceptual identification 

Of l anguage symbols. Comprehension and memory were assessed by subjects' 

ability to respond correctly to questions based on passages just read 

or heard w ' here there was no access to the passages during the testing 

Process . By employing thi s type of questioning strategy, the study, 

A s view, would assess a mixture of comprehension and memory. ln W- l 1 kin son' • 

correct response to passage questions would demonstrate that subjects 

Were able to construct mental representations of the passage information, 

and had • l nferred a relation across sentences within that passage . 

Two experiments were then conducted to examine these component 

Ptoc esses • in relation to presentation mode, ski l l of reader/listener 

anct t ext • 1 nformati on. 
In the first experiment Wilkinson focused on 

91"ade l evel d S b • t ls an materials as factors in understanding. u Jec s were 

7 rh. - ll dren in grades two through six. 

following: 

Materials for the study consi sted 

Of t he 

!'!bo test_ where subjects were asked to recall the names 

of three characters within the passage and to identify 

Prominent referents . 
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When test - where events from passages were recalled and 

sequenced. 

Where test - where subjects were asked to recall and place 

in the appropriate location three farm animals discussed 

in the passages. 

Procedurally, the reading mode consisted of an oral reading of passage 

materials, while a look-and-listen method was used in the listening mode . 

The look-and-listen mode permits the subject visual access to the materials 

being heard. Both oral reading and look-listen are less common communication 

patterns in actual educational settings than silent reading and listen-only 

modes of information presentation. Further, the look -and-listen approach 

allows subjects dual sensory access to text rather than one - a fact that 

may color the implications of the experiment in relation to listening effects. 

What the results of Experiment One did show, however, was that 

there were no sex differences for reading/listening within this 

particular experiment. In addition, understanding as measured by 

the various measures increased with grade level and, not surprisingly 

in view of the point about bi-modality just raised , the proportion of 

correct responses was greater for the look-and-listen than for the 

oral reading presentation. 

From the data, Wilkinson postulated the existence of three 

listening/reading stages. In stage one children are generally slow 

accurate readers and there is, consequently, loss of comprehension and 

memory in the reading mode. In the second stage, however, occurring 

around grade four, reading rate for children closely approximates the 

normal speaking rate. By the third stage, according to Wilkin son, 
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whi ch 

an individual speaks . The rapidity of input would appear to have an 

effect on the understanding of information. 
This hypothesis was the 

focus f . 0 Wilkinson's second experiment. 

In Experiment Two, subjects were 150 children of a single age 

shown to h ave normal or super reading ability. The When test was 

actm • • in1stered to subjects in an oral reading and simple li stening mode. 

of the data indicated that as reading rate acce l erated Th e results 

relative to 

in react· 1ng 
w· 11 ki nson 

fi nct • ings. 
' 

the rate of listening children's comprehension and memory 

declined relative to comprehension and memory in listening. 

in sighting these results , raised several objections to these 

First, it was felt that the correlation obtained could have 

resu1 ted f ram uncontrolled variations in subjects' reading ability. 

Second W. . ' ilkinson noted that this correlation would be expected for 

portion and not the sequence portion of the When test since the events 
the s -equence portion results remained constant across reading speed. 

Generally speaking, the Wilkinson study provided insights into 

several . important questions regarding the effects of reading/listening 

on • information int processing. Not only did Wilkinson analyze the 

eractive nature of the cognitive components of recognition , 

comprehens . ion and memory on understanding but she analyzed those 

components relative to factors of age, ski ll of subjects and forms 

Oft extu l • 
l

. a information. 
im · ltat · . ion s of various presentation modes and procedures in the 

Al so, Wilkinson considered the ad vantages and 

inve . stigation of reading/listening effects. 
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Summary 

It would appear that the comprehension of information relates not 

only to the skills and knowledge of the reader/listener and to the 

content of the information presented but to whether that information 

is orally or visually transmitted. Though the modality of presentation 

is seemingly important in the determination of its comprehensibility 

very little is known about the effects of listening/reading on the 

processing of information. The avail ,ble research seems to suggest 

that for adult, proficient readers the mode of presentation has little 

differential effect on the comprehension of linguistic information. 

For younger, less proficient readers, however, listening-to-completion 

tasks seem to be slightly more preferab l e in the comprehension of 

discourse than reading-to - completion tasks. Also, a listening modality 

takes preference over a reading modality in deadline design tasks for 

those readers for whom reading rate does not equal or exceed the moderate 

pace at which an individual speaks. Considering the relatively small 

number of investigations focusing on reading/listening effects such 

findings require the support of additional research to be more definitive. 

Comprehension and Prediction 

Comprehension, or the interpretation of experiences, lies at the 

h d • process This process of understanding is founded center oft e rea 1ng . 

on the individual's ability to translate seemingly separate pieces of 

linguistic and non-linguistic information into some coherent pattern or 

design. Basically, comprehension results from interactions between the 

" top-down" and "bottom-up" processes of the cognitive system. The term 
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"bottom-up" i s applied in comprehension theory to identify the knowledge 

that arises primarily from the textual input - knowledge that contr ibutes 

to the understanding of that text. By comparison, top-down processes 

incorporated in an interactive model of comprehension refer to the 

experiences , skills, attent i ons and intent ions of the reader/listener 

brought into play upon the textual input (cf. Rumelhart & Ortony, 1977). 

In the interactive theory of information processing, these top-down and 

bottom-up components operate in conjunction to produce meaning (e.g., 

Canney & Winograd, 1979; Carroll & Walton, 1979; Fredericksen, 1979; 

Smith, 1979). 

Smith (1979) discusses these top-down, bottom-up processes, or 

"inside- out" and outside-in" systems as he calls them, in relation to 

visual and non - vi sua l informa t ion. In the "inside-out" system of 

information processing, com prehension begins with highly discriminating, 

higher-level processes centered in the brain and ends with selective 

attent ion to particular portions of the visual information. In the 

"outside- in" system of informa tion processing, however, comprehension 

begins with the vi sual information and ends with some representation or 

interpretation of that information within the brain. Further, Sm ith 

conc lude s that meaning arises from the interaction of visually- and 

non-visually derived information - that is. from the interplay of the 

"inside-out" and "outside- in" systems of information processing. 

According to Carroll and Walton (197 9) t he major virtu e of a theory 

that emphasizes top-down or "in side-out" components is that such a 

theory focuses attention on the cognitive processes of reading II in 

which the ongoing apprehension of the total meaning of a text" act s 

to facilitate "the apprehens ion of particular parts of the text" ( p. 234). 

= 
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As Frederiksen (1979) observed, there is little disagreement in the 

literature with the assumption that comprehension of discourse involves 

both top-down and bottom-up systems. However, controversy st ill continues 

over the extent to which the comprehension process is essentially top-

down or bottom-up in nature. Frederiksen suggests that more research 

into the interplay between top-down and bottom-up processes seems 

warranted in light of the existing controversy. 

One key idea that has emerged from the recent research into 

comprehension theory, however, is this notion that visual information 

is not meaningful in and of itself. Meaning comes about only when 

the reader/listener infers some relation between textual input and 

schemat ically-held knowledge. It is through the process of infer enc ing 

that the reader/listener is able to link pieces of information together 

into some "causal chain of underlying conceptualizations" (Trabasso, 

1980, p. l) . These inferences, according to Trabasso, are highly 

automatic and generally unconscious components in information processing 

that perform several functions. First, as Olson (1970) noted, intended 

meanings of words are frequently ambiguous and inferencing is needed to 

resolve lexical ambiguities. Second, inferences assist in bridging the 

relational gap between nominal and pronominal references - gap suggested 

by the earlier example: 

The man killed the man. 

The man killed himself. 

Third, context for information proce ss ing is often inferentially 

established. To illustrate, "Mary had a little lamb" may take on 

variant meanings if the context inferred wa s a nur sery rhyme, a meal, 
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or a birth. Finally, Trabasso demonstrates that inference s aid in 

developing a broader conceptual framework for the interpretation of 

information. The distinction between inferences at the contextual 

and conceptual level s of information processing referred to in 

functions three and four are the differences between what Frederiksen 

(1979) identified as text-based and schema-based inferences . Text­

based inferences are those relations based primarily in the textual 

st ructure s - relations between letters, word s, phrases and so on. 

Schema-based inferences, by contrast, are those relations based 

principally in the prior knowledge structures of the cognitive system . 

A sc hema, according to Anderson (1977) i s a theoretical knowledge 

struc ture containing informational slots subsumed under a more 

general idea. In schema theory knowledge is organized into a system 

of structur es "embedded in more dominant and more abstract structures" 

(Canney & Winograd, 1979, p. 2). 

Rumelhart (1980) ha s continued to modify and refine the concept 

of schemata which he describes as "the building blocks of cognition" 

(p. 33). Rumelhart notes that these sc hemata are employed in a variety 

of ways, including the interpretation of linguistic and non-lingui stic 

se nsory data. As prototypes of meaning schemata have been analogously 

compared to plays, computer procedures and theories. In relation to 

the comparison of schemata to theories, for example, Rumelhart states 

that the processes of comprehension can be viewed as being similar to 

hypothesi s testing. Comprehension, it seems, hinges on t he reader's 

ability to identify a configuration of hypotheses or, if you will, 

schemata that can account coherently for the information conveyed by 
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th e text. Should the re ader fail to locate such schemata or configuration 

th e text r emain s ba s ically di s jointed or incomprehen s ible. 

Within the context of top-down, bottom-up proce ss ing theories 

Rum el hart (1980) s peaks of the "conceptually-driven" and "data-driven" 

sys t ems of sc hema activation. According to Rumelhart, in "conceptually­

driven" or expectation-driven processing a schema may be activated by 

s ome particular subschema which may, in turn, activate the appropriate 

subprocedures . By comparison, a schema i s said to be "data-driven" 

whenever the activation of a subschema lead s , in some fa shion, to th e 

activation of various higher level schemata. 

If a reader/listener s hould fail to comprehend a particular piece of 

discour s e Rumelhart speculates that this lack of understanding may be 

attributed to one or more of the following rea sons relative to schema 

activation. Fir st, the individual may simply lack the appropriate 

schemata needed to bring meaning to that discourse. A second explanation 

might be that the reader/listener did not instantiate the necessary clues 

from the discourse to activate the needed schemata cognitively availabl e 

to him/her. Finally, the incomprehensibility of dis course may be 

attributable to the fact that the reader/li stener activates schemata 

that may be inconsistent with the schemata intended by the transmitter 

of the discourse. 

One highly unresolved though central dilemma in schema theory 

research, in Rumelhart's view, i s the question of how learning occurs 

schematically. It is Rumelhart's opinion that there are ba s ically three 

modes of learning possible with regard to schema theory. Elaborating on 

earlier research he labels these three modes accretion , tuning, and 

re s tructuring. Accretion, according to Rumelhart (1980) i s perhaps 
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the mo s t common form of learning and involves the gradual accumulation 

of knowledge relevant to pre-existing schemata. In essence, through 

accretion, no new schemata are established, existing schemata are only 

ex panded. 

Tuning, on the other hand, involves the modification or evaluation 

of exi s ting schemata which cannot meet the demands of current experiences. 

Thi s schema modification may take the form of alteration in the variable 

con straints and default values of a schema either by the upgrading, 

generalization or specialization of those variable constraints or default 

values. Finally, learning may take place through the creation of 

schemata - what Rumelhart identifies as restructuring . There are basically 

two ways new schemata may develop, patterned generalization and schema 

induction. Through patterned generalization learning occurs by analogy, 

as new schemata emerge by the copying of similar existing schemata. The 

idea of schema induction which re l ates to the repetition of certain 

"s patio-temporal configuration forms of schemata" is a much more 

troublesome notion (Rumelhart, 1980, p. 54). This operation requires 

the presence of some system sensitive to repetitions in configurations 

of schemata that do not parallel the schemata that exist at the time 

of an experience. General l y, wh il e still itself an evolving concept, 

s chema theory research seems to hold much promise for the greater 

understanding of comprehension and prediction. 

Essentially, within the interactive model of information processing 

the foundation of comprehension appears to be the individual's knowledge 

base - knowledge centered in visual and non-visual information. For 

example, as Bransford (1979) stated, individuals must pos sess knowledge 

of language in order to elicit plausible expectations about information 
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Traba sso (1980) adds to 
this prerequisite list by noting that inferences requi 

re more than 
vocabulary knowledge of text structures. Trabasso posits that 

inferences also require background knowledge, knowledge f . 
0 social 

interaction and human intentionality and knowledge of 
causal relations 

between events. The emphasis placed on these various 
requirements 

di ffers from situation to situation depending on the 
nature of the 

information to be processed and the purpose to which th 
e information 

will be put. In all instances, however, comprehension ne . 
cess1tates 

that the individual is "inevitably an active agent i h. (_ n is her ] own 

l earning" (Anderson, 1970, p. 349), and inferences are an inevitable 

component in that active processing (e.g., Bransford, 1979 ., F 
rederik sen, 

1979; Hansen & Pearson, 1980; Smith, 1979; Trabasso, 1980 ). 

If understanding is prefaced by inferencing then this understanding 

is also guided, examined and perhaps facilitated by prediction (e.g., 

Olson, 1970; Smith, 1979; Trabasso, 1980) . Prediction or the elimination 

of unlikely alternatives (Smith, 1978) is a component of information 

processing that has not been widely explored . Yet, the process of 

prediction is one of the foundations of reading - the ability to ask 

the specific questions of the information that leads to the reduction 

of uncertainty. 

These predictions, as Smith (1978) perceives them, are multiplex, 

and interlaced. Smith discusses two levels on the prediction continuum 

that have an effect on the processing of information - focal and global 

predictions. Focal predictions, at the lower level of the prediction 

continuum, are involved in more detailed, text-bound judgments. Smith 

postulates that these focal predictions occur more suddenly and are 
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Of sorer periods of time than their more global companions. concern for h t 

an , g obal predictions involve more general intentions On the other h d l 

that bring readers/listeners toward their comprehension goal. As top ­

down d an bottom-up processes are interactive so are global and focal 

Predictions , which work in conjunction to bring about understanding of 

informat· 1 on. 

Predictions, whether global or focal, should not be conceived as 

II 

reckless guessing" (Smith, 1978, p. 66). They are considered choices -

de • cisions based on textual and schematic knowledge. Further, the 

rel i an ce or emphasis placed by the reader/li st eneron textual and/or 

a le knowledge may be as much a con sequ ence of that individual's schem t· 

cogn • lti ve style of information processing as it is likely to be a 

conseque nee of the content of the information and the processing-

Objective (cf S • • p1ro, 1979) . 
As Spiro (1979) observed from his research, 

there are apparent tendencies fan readers /1 i steners to use more processes 

in a 

for 
Preferred top-down or bottom-up direction when the situation allows 

flexibility in processing direction. In addition, Spiro postulated 

t hat for some children there may be a tendency to invoke a particular 

style of . information processing regardless of the mode in which that 

i nformat . . ion is transmitted and regardless of the type or content of 

In regard to the relative importance of such a that • information . 

content· ion to information processing t heory further research in this 

area 
seems warranted. 

In th • . eir investigations 
and K intsch (1980) have also 

Prect
1
· · F th • h 

into prose recall and readability, Miller 

contributed to the knowledge of inferences 

anct . ct1ons, or expectations as they term them. rom e1r researc , 

tvi, l l er and Kin tsch have specul ated that the global meaning of a text is 
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bui lt upon a framework of m1cropropositions and macrostructures _ 

larger, more meaningful informational and structural units. These 

macropropositions and macrostructures are developed from smaller units 

of discourse - micropropositions and microstructures - which are 

inferentially fused into broader, more global pieces of information. 

The processing of these structural and informational units, according 

to Miller and Kintsch, are facilitated by correct predictions or 

expectations on the part of the reader/listener . As evidence of the 

facilitating character of predictions, Miller and Kintsch point to 

reading speed data. Those segments of passages characterized by more 

accurate predictions of upcoming events were calculated to require 

s horter reading times than those passages containing a number of 

inaccurate event predictions . 

Miller and Kintsch (1980) also noted that while a "sound expectation" 

should generally facilitate information processing, an "overly specific 

expectation will be a waste of time" (p. 14) . This last assumption was 

based on the contention that the more specific the expectations made, 

the greater the likelihood of mismatch between expectations and text. 

In addition, Miller and Kintsch (1980) described three conditions under 

which they felt accurate expectations or predictions were more likely 

to occur. Those three conditions included: l) ~bstraction from 

features; 2) linguistic signaling of text structure; and 3) intersection 

of real-world and text information. 

Generally, what Miller and Kintsch's work in recall and readability 

has seemingly demonstrated is that text is made more readable by its 

organization into more global informational and structural "chunks " 

known as macropropositions and macrostructures - an organization made 
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facilitated if readers are able to establish accurate expectations 
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based on the knowledge already acquired from the information processed. 

Thi s compliments Smith's (1 978) observation that predictions fa ci litate 

information processing by relieving the visual system and memory from 

potential overload by reducing text uncertainty in advance of processing. 

Fillmore (1981) ha s approached this idea of text comprehension and 

prediction from the integrated perspective of cognition and lingui stics. 

Hi s research ha s centered on the investigation of third and fifth graders' 

interaction with standardized reading comprehens ion test items. The 

objective of hi s st udy i s to profile the "ideal reader" of such test 

items - items which Fillmore identified as "a new genre for English 

written language" (p. 4). Specifically, Fillmore li sts three goals for 

his ideal reader - real reader research. The first of these goals i s to 

analyze passages and ques tion s to determine the background knowledge 

and the various interpreting and integrating skills they requ ire of the 

reader. The second goal of the study is to determine (through probing 

and interviewing) whether particular subjects po ssess the knowledge and 

sk ills necessary to process such texts. Finally, as the third goal of 

thi s research Fillmore and his col leagues are seeking to under sta nd the 

ramifications of this developing genre, the sta ndardized reading 

comprehens ion test. 

Fillmore cautions, however, that the notion of ideali zat ion he 

presents i s more suitab l e to written language than to spoke n l anguage, 

s ince written texts are more monologic, closed - in a word , composed. 

Yet, should the spoken text also be composed, as in the current 

investigation, thi s noti on of idealization could also be applied. 
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That is not to say that the text being employed in Fillmore's investigation 

is well-developed . As Fillmore observed, the text was found to be 

"seriously flawed" requiring "a degree of tolerance and cooperation" which 

the reader shou ld not generally be expected to possess (1981, p. 4). 

Further, the methodology devised to compare some theoretical ideal reader 

to a particular real reader involves a rather lengthy procedure where the 

reader's expectations regarding the text are so li citated segment by segme nt. 

This micro-analysis of the text may be adding an additional burden to the 

subjects. Consequently, Fillmore feels that the effectiveness of the 

met hodology depends to a large extent on the warmth and charm of the 

interviewers and on the motivations the subject may derive from the one­

on-one attention from an adult. 

From hi s work Fillmore ha s come to the position that the principal 

dynamic aspect in the reading process i s the reader's formulation and 

revi sion of what he terms Envisionments. An Envisionment, according to 

Fillmore, is some "coherent 'image' or new under sta nding of the states of 

affa ir s" compatible with the language of that text and arising from the 

set of po ss ible understanding s which may also be suitable. In addition, 

these Envi s ionment s can occur at variou s confidence level s designated 

Eo, l 2 3 E , E , and E . Consider the following example: 

The princess ate some jam. Th e queen slapped her. 

The princes s cried. 

At the fir s t or EO level of Envisionment the states of affairs are 

those which are explicitly justified in the linguistic material. For 

the given example the EO level would consist of three disjointed segments . 

The reader would discern only that (sentence l) a princess consumed some 
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jam, (sentence 2) that some queen sl apped some undes i gnated female, and 

(sentence 3) that a princess for some unstated and uncon sid ered reason 

cri ed. By contrast, at the E1 or seco nd confidence l evel the states 

of affair s arise from a cohesive or connected text where the princess 

in sentenc e one i s perce ived by the reader to be the same individu al 

referenced by the "her" in sentence two and mentioned aga in in sentence 

three. Further, the qu een pre sented in the t ex t is assumed to be th e 

mother of the princess. Thi s combin ing or linking of sentences required 

at the E1 level i s the source of difference between it and the EO 

Envisionment level. 

It i s at the third level of Envisionment, the E2 l evel , that the 

r ea der inject s a sense of goal or motivation into the sto ry or message. 

For narrative text s thi s situation might arise from the read er ' s 

knowledge of story structure or under sta nding s of the goals and 

chara cterization s predominant in such story types . Wh en the text i s 

non-narrative the goals and purposes of the author might be applied in 

t he interpretation . In relation to the exam ple given, the reader may 

make sense of the s tory by ass uming that the queen slapped the princess 

as puni shment for the princess' having consumed the jam. The crying 

may then be attributed to the pain or guilt the princess felt as a 

re sult of having been puni shed. Finally, at the E3 or high es t lev el 

of Envi s ionment, the reader embelli she s the actual text wi t h "detail s 

not motivated by the text itself" (1981 , p. 14). 

What Fillmore saw as the pra ctical consequence of these variou s 

Envisionment level s was the r ea lization that individual s incapable of 

making the r equired inferences, the reading-between - the-lines, required 

by the El and E2 l evel s could not be a good, successfu l reader. The 
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reader who remains at the EO level of Envisionment never succeed s in 

Processing text as a meaningful, cohesive whole. Similarly, readers 

operating at the E3 level of confidence trust their own embellishments 

too much and add elaborations not intended by the text. 

While Fillmore's concept of the Ideal Reader is still unfolding, 

it does provide insights into the knowledqe and skills required of 

individuals interacting with the genre we call reading comprehension 

te s ts. Further, through the extensive interviews and probes this 

re search should furnish information relevant to the various expectations 

and predictions readers make when processing this specialized yet 

important form of discourse. 

Summary 

Comprehension is an in teractive process. Understanding may arise 

from t he interpl ay of top-down and bottom-up systems of information 

processing - systems that correspond to visually- and non-visually 

derived information. It would appear that such an understanding may 

arise from various combinations of visual and non-visual information. 

For exampl e, comprehension can result from the relation of visual-to­

vi sua l in formation, as in t he construction of macropropositions and 

macrostructures, or from the relation of textual to schematic knowledge. 

Further, it seems that the processing of any information requires the 

interaction of top-down and bottom-up systems though the emphasis 

placed on these various systems may relate to the nature and purpose 

of t he i nformation, as we ll as, to the cognitive style of the reader/ 

l i stener. Generally, it appears that understanding is prefaced by 

inferences and facilitated by the presence of accurate predictions. 
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Accurate pred i ctions are s ignal s to readers/listeners that their 

understand ing of the information proce ssed corresponds to the in tent 

of that information. In essence, there has been a co nceptual match 

between the expected and intended meaning of information. 



CHAPTER III 

METHODOLOGY 

Purpose of the Study 

This study investigated the nature of predictive accuracy across 

linguistic and non-linguistic comprehension mea sures to ascertain if: 

l. a relationship between linguistic and non-lingui stic 

predictive accuracy exists 

2. the mode of presentation affects performance on linguistic tasks 

3. a measure of non-linguistic comprehension relates to a lingui stic 

measure of intelligence 

4. differences in prediction performance are effected by developmental 

differences. 

Subjects 

Twenty third-grade and 20 fifth-grade students from a middle class 

suburban Maryland parochial school were the subjects in thi s study . All 

students enrolled in the third and fifth grade at that particular school 

served as the population from which ten subjects at each of the grade 

level s were randomly selected. A representative number of males and 

females were included in the sample, 18 males and 22 females, though no 

effort wa s made to equalize sex representation . Each subject received 

all treatments. 

7t 
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Materials 

The materials employed in this study are described in detail in the 

order of their occurrence in the experimental procedure. 

The Raven's Standard Progressive Matrices 

To examine subjects' non-linguistic predictive accuracy the Raven's 

Standard Progressive Matrices was administered. The Standard Progressive 

Matrices or SPM is a test of abstract reasoning ability. The scale consists 

of 50 problems divided in five 12-problem sets (Sets A, B, C, D, E). The 

12-problem sets are so arranged as to provide within- and across-set 

gradation . To illustrate, the first problem in each set is the easiest 

resolved and each consecutive problem becomes progressively more difficult. 

The SPM also is designed to provide across-set gradation by structuring 

each set of items around a progressively more difficult theme. For 

example, Set A in the SPM series represents a reasoning concept constructed 

to be more easily grasped than that which is represented in Set C or E 

(see Appendix D for examples of the Raven's problems). Problem A-1 in 

t he scale functions as a practice item to assist subjects in understanding 

the nature of the task. Each scale item in the SPM is followed by a 

presentation of several response-alternatives, one of which is appropriate 

for item completion. 

The SPM published in 1938 and then revised slightly in 1947 was 

constructed on the basis of Spearman's (1923) investigations into the 

nature of intelligence, and is designed to measure an individual's 

ability "to apprehend meaningless figures presented for his [her] 

observation, see the relations between them, conceive the nature of t he 
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f i gur e compl eting each system of relation s presented, and, by doing so, 

devel op a systematic method of reasoning" (manual, SPM, 1976). In 

addition, due to the nature of the information presented, the test is 

to be relatively little influenced by the culture or education of the 

ind iv idual, and the SPM is currently employed as a "culture-fair" test 

of i nte 11 i gence. 

In regard to these stated purposes, supporting reliability and 

validity data are supplied. In terms of internal consistency the 

majority of the nearly 30 studies given reported correlations of at 

l eas t .90, with a mode of .91 (Banks & Sinha, 1951; Elley & Macarthur, 

7962; King, 7963; Loranger & Misizk, 7959). Test-retest reliability 

da ta from the original studies (Foulds & Raven, 1948; Raven, 1948) 

produced correlations ranging from .83 to .93. However, a 1967 report 

on American high-school students (Tully, 1967) resulted in test-retest 

correlations ranging from .55 to .84. Additional test-retest dat a 

are contained in at least 20 papers summarized in manual information. 

Under the area of concurrent validity of the SPM, studies involving 

Eng li s h speaking children and adolescents reported correlations of the 

SPM to the Binet and Wechsler scales ranging from +.54 to +.86 (Banks & 

Sinha, 1951; Moran, 1972; Raven, 1948; review by Burke, 1958). Additional 

cro ss - cultural research seems required before conclusions as to the 

concurrent validity of the SPM in different cultural settings can be 

drawn. The content validity of the SPM as measured by internal consistency 

on the other hand, appears to vary markedly when different test items are 

analyzed (Hornowski, 1959; Kalena, 1967; Keir, 1949). Generally, the 

re sul ts of the reported studies support the overall structure of the SPM 

t hough item analysis does suggest a predominance of medium-d i fficu l ty 
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it ems and some need to shift item order (Bank s & Sinha, 195 1; Ke ir , 194 9; 

Sheppard, Fiorentino, Co 11ins & Mer1i s, 1968). Final1y , the Raven's SPM 

c1aims to be a meas ure of general inte11ectua1 fun ctio ning , and, according 

to numerou s factor ana1ytica1 studies reported among the 1iterature 

receives some suppo rt for that c1aim (~.g., Gabrie1, 1954; Gittins, 1952; 

Macart hur , 1962, 1968; Nisbet, 195 3) (c f . Manual for Raven's Progress ive 

Matrices and Voc abu1ary Sca 1es, Part Three, Sect ion Seven, "Re searc h"). 

Graduat ed Pa ssages and Inferentia1 Questions 

To invest igate subject s ' 1ingui st ic predi ct ive accuracy, t wo 

para11e1 inv entories of graduated pa ssages and accompanying inferentia1 

quest ions hav e been devi sed. These para11el inventories were designated 

as Inventory I and Inventory II, and each inventory consisted of 30 short 

test passages and 6 samp1e pa ssages . Every subject received one inventory 

as a s i1ent reading ta sk and one inventory as a 1istening task. However, 

the order of presentation wa s counterba1anced so that ha1f the subj ects 

received Inventory I as the si1ent reading ta sk and II as the 1i stening 

ta sk, whi1e the other ha1f received Inventory II as the reading and I as 

the li s tening ta sk . 

The 30 tes t pa ssages were divided into s ix level s (Sets B, C, D, E, 

F, G) of 5 tes t items each organi zed for increa sing set difficu1ty . 

Consequently, each in ventory was des igned to provide across-set gradation 

of difficulty , and each set contained a sample passage which wa s used as 

a practi ce and p1acement item . Further , every passa ge wa s fo11owed 

by an inferential question and severa1 response-alternatives from whi ch 

the subject was to select. Samples of the pa ssages and qu est ion s are 

ex hibited in Appendi x D. Both pas sages and quest ions were taken from 
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.the Barne11-Loft Specific Ski11 Series Drawing Conclusions Leve1s B, C, 

D, E, F, and G where B corresponds to a grade 2 difficulty 1eve1, C 

corresponds to a grade 3, and so on (Boning, 1978). The appropriate 

difficulty of the passages for a specific grade 1eve1 was determined 

in three ways: 

1. ReadabiJ ity Formulas - Materials were subjected to two 

readabi1ity formu1as - the Spache Readability Formula and the Da1e­

Cha11 Readability Formula. 

2. Vocabulary Load - The vocabulary used in the passages wa s 

determined by a vocabu1ary Jist which was a compilation of the work 

of Carro17, Harris, Thorndike and others. 

3. Fie1d Testing - PupiJs used in fieJd testing were pre- and 

post-tested on the California Reading Test, Stanford Diagnostic 

Reading Test, Iowa Test of Basic Ski11s, and the Gates-MacGinitie 

Reading Test. Fina1 decisions on published materials were made on 

the basis of pupi1s' performance on Specific Series materia1s and 

these standardized tests (Ha11am, note 1). 

Each passage was typed for the investigation on a 5 x 8 card and 

was fo11owed by an inferential question and response-alternatives 

jisp1ayed on a separate card. These passage and question cards were 

,resented to subjects in sets. Through this manner of material 

election, it was fe1t that the eco1ogica1 validity of the material 

is increased. Eco1ogica1 validity is defined as a form of external 

·1 idity concerned with the "genera 1 ization of the result s to other 

ttings or environmental conditions simi1ar to the experimental 

ting or condition" (Huck, Cormier & Bounds, 1974, p. 258). As 

ed, passages and questions for the reading and Jistening tasks 
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were taken, unmodified, from materials widely employed in the classroom 

se tting s. Consequently, the use of such ecologically valid materials 

a llows the investigator in this study to get "reasonable extrapolation s" 

from the research "to the classroom milieu" (Shulman, 1970, p. 376). 

In relation to the Raven's SPM, as a mea sure of non-lingui stic 

comprehe nsion, and the reading/listening passages, as measures of 

lingui stic comprehension several parallels in design should be noted: 

Parallels in Material Design 

Number of Items 

Organization in Sets 

Inclusion of Sample 
Items 

Gradation in Item 
Difficulty 

SPM/Passages 

Sixty non-lingui stic and s i xty 

l inguistic items (JO each in 

reading and listening tasks) 

were presented. 

The SPM is organized in five 

sets of 12 items each. / The 

pas sage inventories were organized 

in six sets of five items each. 

The SPM contains one sa mple 

item for the scale. / The pas sages 

contained one sample item per set. 

The SPM incorporates gradation 

within and across sets. / The 

passages incorporated gradation 

across sets. 



Increa se in Number 
of Response-Alternatives 
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The number of re spon se-a lternativ es 

in the SPM increa ses from si x (se t s 

A & B) to 8 (Sets C, D & E). / The 

number of response-alternatives in 

the pas sages increa sed from 3 (Sets 

B, C, D) to 4 (Set s E, F, G). 

Procedural parallels will also be presented later in thi s 

chapter. 

The Slo sso n Intelligence Test for Children and Adult s 

The Slo sson Intelligence Test or SIT wa s admini stered to provide 

data on subject s' performance on a lingui stic measure of intelligence. 

The SIT was se lected for its brevity and for the fact that it i s a 

lingui st ic intelligence mea sure capable of being given by teachers and 

administrators. The item s contained in the SIT are similar to those 

pre se nted in Stanford-Binet t asks, though the SIT ha s a higher ce iling 

lev el for adult s and a lower base level for children than do es the 

Stanford-Binet. 

A test-retest reliability coefficient of .97 was obtained for the 

SIT on 139 individuals ranging in age from four to 50 years. Children 

under four were not retested and IQ's obtained for thi s group should be 

considered tentative in view of low reliability correlations. In regard 

to concurrent validity, a correlation of .92 wa s obtained for the 

Stanford-Binet L-M, and the SIT for 141 subjects ages four to 19. 

While no correlation was presented for the SIT and the Wechsler 

Intelligence Scale for Children, an average score difference of 7.7 

for a sample of subjects between the ages of si x and 16 wa s noted. 
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A fairly exhaustive review of the literature produced little data 

relative to corre l ations for the SIT and the Raven's SPM. The one 

correlational study found which compared the SPM to the Slosson was 

conducted by Alcorn and Nicholson (1972) employing 191 adolescents with 

IQ's assessed to be at 90 or below. Their study produced a correlation 

coeffic i ent of +.43. 

Co nst ruct Validity of Materials 

As indi cated, the focus of this investigation was on the 

predictive accuracy of su bjects across lingui stic and non-linguistic 

comprehen sion tasks. Consequently, it was important to present 

evidenc e that the theoretical variable which these tasks attempted to 

measure was, in fact, being measured. Therefore, in this study construct 

validity wa s examined through an~ priori and~ hoc analysis of 

s ubject s ' performance on selected task items relative to those items' 

perceived degree of prediction-difficulty. The perceived degree of 

prediction-difficulty was determined by two independent raters, doctoral 

stude nts in reading, who analyzed se lected lingui st ic and non-lingui st ic 

comprehension task items according to criteria described in the following 

sect ion. This criteria-analysis furnished a numerical indicator of th e 

prediction-difficulty for the specified task items for each of the 

cr iteri a. Then, linguistic and non-linguistic comprehension task items 

were de s ignated as high or low in prediction-diffi culty depending on 

their average percentile ranking across the four criteria. 

Determining the degree of prediction-difficulty. The diffi culty 

in prediction, that is, difficulty in the reduction of uncertainty, 
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for a particular subject for any piece of information will ultimately 

r es ide in a s pecific match between t he subject's prior experiences and 

sk ill s and the spec ific nature and content of the information presented. 

However , relative to the general process ing involved in the lingui stic 

and non-lingui st ic comprehension ta s ks under investigation in thi s 

s tudy (se e Figures 5 & 6), several criteria were described which would 

allow for the general evaluation of task -information in terms of the 

level of prediction-difficulty it would seem to require of subject s 

during process ing. These criteria are paired in the tabular analysis 

according to the coding system in whi ch they are structured - lingui s tic 

and non-lingui stic. Further, the key proces sing-components of these 

criteria - terms, inferences, mappings , and encodings - have been defin ed 

and illustrated for clarificat ion. These process ing-component definitions 

arose from research in general proces sing theory (Spearman, 1923; 

Sternberg, 1977) and from recent re sea rch in analogical reasoning 

(cf. Goldman & Bisanz , 1980). 

The ba s ic unit to be proces sed, a term, may con si s t of one or 

more elements take n in conjunction . To illustrate, in the non-lingui stic 

ta s ks, terms are denoted as figures composed of one or more lin es held in 

conjunction. t 1 , A2 , and t 3 are three illustrations of terms (see Figure 5) 

presented in the non-lingui stic comprehension task. For the lingui st ic 

task (see Figure 6) terms are denoted as words composed of one or more 
l 2 3 l etters held in conj unction. Tony (t ) , I (t ), and can't (t) are 

illu s tration s of word s as terms . It s hould al so be noted that in these 

extended analogies, various term s are eventually held in co njunction to 

form metaterms. These metaterms are id entified in Figures 5 and 6 by 

t he l arge capital letters fl,§__, _f_, and so on, and permit the processing 

of larger chunks of information. 
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The i nter nal r epr esentation of the term s of the analogy i s the 

pro cess of encoding where information i s tran smitted from the sensory 

system to thought . 

Infer ences are the relationships es tabli shed between t erm s . It 

i s t hrough infer encing that t erm s ~l, t 2 , and ~3 in the non-lingui sti c 

exampl e , and terms t 1 , A2 to A
7 

in the lingui stic example are brought 

into con j unction , establi shing the larger piece of information de scribed 

as the metaterm A. 

Mapping i s a process of forming relation s hip s acro ss terms of the 

ana logy. To illu strate, in the extend ed non-linguistic analogy, a 

con ce ptu al link can be made between metaterms AB, BC, and AC. The se 

conceptu al link s arise from mapping. Similarly, in the lingui sti c 

t as k, relation s hips between metaterm s ~ • .§_, f_ and D can al so be di scerned 

t hrough the mapping process. As demon strated by Figure 5, a correct 

r es pon se to the question asked of the subject, require s the subject 

t o map information from metaterm ~ onto Q forming an AD link. Generally 

s pea king , on the non-lingui stic task, mapping will be required to process 

information acro ss line while the linguistic task requires mapping acro ss 

unit s that convey a complete thought . These units are frequently 

sentence s though some compound, complex sentences may contain mor e 

t ha n one thought-unit. 

Con sequently, the relative predi ction-difficulty of the information 

pr es ented in the lingui stic and non-linguistic tasks in this study were 

det ermined by the evaluation of criteria presented in Figure 7. These 

criteria considered the relative difficulty of the process ing-components 

ju s t defin ed - proces s ing-components from which the predi ction proce ss 

ari ses . 
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Figure 7 
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A priori analysis. Two independent raters, doctoral students in 

reading, were asked to score ten items from the Raven's SPM and ten items 

each from the graduated pa ssage inventories I and II. These raters were 

directed as follows: 

l. Determine the numerical score of each task item for each 

of the s pecified criteria of prediction-difficulty . For 

example, ca lculate the number of terms presented in the 

item stem, and record it on the score s heet provided (see Tabl e 1). 

2. On the basis of the numerical value calculated, determine 

the rank-order of all items within a particular criterion 

separately for each of the tasks - Raven's SPM, Inventory I 

and Inventory II . For example, a selected Raven's item may 

receive a ranking of from l to 10 depending on its relativ e 

numerical position for criterion #1 (number of terms) where 

l i s low and 10 is high. 

3. After all selected items have been scored and ranked 

for each criterion, an average ranking for each item i s 

determined. For example, if item #1 is ranked as 5, 6, 2, 

and 9 for each of the four criteria, the average ranking 

for that item would be 5.5. 

4. When average rankings for all selected items within a 

particular task have been calculated, those five items with 

the highest average ranking will be de s ignated as high in 

prediction-difficulty. Those five items receiving the 

lowest rank -o rder average will be designated as low in 

prediction -d ifficulty . 
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Th e r esult s of the prediction-difficulty evaluation were applied 

in a po s t - hoc analys i s of subject s ' performance data. Tho se items 

ca l culated to be at a higher degree of prediction-difficulty should 

be cal culated by subjects' performance to be at a lower degree of 

predi ctive accuracy. In other word s, as prediction-difficulty 

in cr ease s, predictive accuracy should decrease. Such a re sult would 

provide evidence that the tasks as designed in this study are mea suring 

th e theoreti cal variable they purport to mea sure - predictive accuracy. 

Pilot study - Results of the priori analysis . Two independent 

r at er s , doctoral s tudents in Reading Education, were directed to rate 

te n item s from the Raven's SPM and ten pa s sages each from Comprehension 

Inv entory I and II. Fifty percent of the items were selected from the 

fir s t half of each measure and fifty percent were taken from the second 

half. The ratings were conducted according to the directions previously 

outlined relative to the criteria presented in Figure 7. For each of 

the four designated criteria, inter-rater reliability correlation 

coefficients on the calculated rank orderings were determined to be 

.9967, .68, .9989 and .74 respectively. Correlation coefficient for 

the average ranking for all four criteria was .933. Inter-rater 

reliability for the assignment of high (H)/low (L) prediction­

difficulty designations to the selected task items was l .00. The 

items scored and their respective high (H) or low (L) prediction ­

difficulty designations are displayed in Tabl e 2. 

Pilot study - Results of post-hoc analysis. Though a pilot-study 

reported later in this chapter had been conducted to examine experimental 

procedure s and materials a second pilot was required. This pilot wa s 
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conducted f or two 

the Qost-hoc 
analysis of subjects' performance on selected task items 

analysis needed ,·n the 
determination of the construct validity of the 

purposes. 
First, the pilot was to provide data for 

experi mental measures. 

the experimental methodology as applied to a normally distributed 

Population. 

Secondly, the pilot was conducted to assess 

The earlier pilot study obtained results from a depressed 

sampl e of poor readers markedly variant from the subjects employed in 

the present investigation. 

grade and • six fifth-grade students at a suburban Maryland parochial 

school. 

Subjects for the pilot were six third-

All subjects received all treatments. 
The scores, means, 

stand ard de · t · h • 1 t d • l v,a ions and correlations from t e p1 o are 1sp ayed in 

Appendix A. 
According to the results of pilot study the experimental 

rnethodol 
ogy was determined to be appropriate for a normally distributed 

Popu lat. ion (see Tables A, B & c). 
In relation to the .2..ost ho~ analysis of subjects' performance on 

selected task 
items the findings supported the construct validity of 

the experimental measures. 

assess th 
e differences between subjects' performance on high and low 

Predict· ion-difficulty items. 

that t he mean for subjects' performance on the "low prediction-

diff· lculty" th th items should be significantly greater an e mean for 

Perf ormance on "high predict; on-di ffi cu lty" ttems for all comprehension 

At-test for related samples was used to 

The hypothesis under examination was 

1ne asures 

diff erence 
d. lffi culty 

For the assessed items on the ~ven's SPM a significant 

was obtained for subjects' performance on high prediction-

and low prediction-difficulty items, !io" 3.16, JJ_ / .Ol. 

Sig • nificant differences were also found for mean performance on the 

sel e t c ed task items in both comprehension Inventory I , 1-, " 3. 002, 



_Q <'.'.:. .05, and Comprehension Inventory II,~= 2.921, _Q L .05. These 

data appear to support the construct validity of the experimental 

measures . A simi lar post hoc analysis was also conducted on data 

for all subjects in this study, and these data are reported in 

Chapter IV. 

Procedure 

The procedure followed in the present study is described in 
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detail in the order of task occurrence. It should be stated, however, 

that prior to the initiation of the first task an unspecified portion 

of time wa s set aside for dialogue between the examiner and the subject. 

It wa s the purpose of the discussion to explain briefly to the subject s 

the nature of the study in which they were to participate. Further, it 

was hoped that this initial dialogue would contribute to a rapport 

between examiner and subject. Considering the extended nature of the 

procedures to be outlined, it was assumed that such a rapport was 

important in achieving maximum subject-performance. 

All four tasks which constituted the experimental procedure for 

this study - the Raven's Standard Progressive Matrices, the graduated 

pa ssa ges and question s under a silent reading condition, the graduated 

pas sag es and questions under a listening condition, and the Slosson 

Intelligence Test - were administered by the investigator in a one­

to-one setting. In addition, these four tasks were administered in 

two sessions of approximately 45 minutes each. Session I consisted 

of the Raven's SPM, and the graduated passages and questions presented 

under the silent reading condition. Session II consisted of the 
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graduated passages and questions presented under the li stening condition 

and the Slosson Intelligence Test. 

In relation to the Raven's Sta ndard Progr ess ive Matri ces and the 

graduated passages and questions under s ilent reading and li sten ing 

condit ion s several procedural parallels should be noted: 

Parallel s in Procedural Design 

Admini st ration 

Admini strator 

Directions 

Time 

SPM/Passages 

All measures were individually 

administered. 

All measures were administered 

by the invest igator. 

Directions for these measures 

were de signed to emp loy parallel 

phrasing and emphasize parallel 

proce sses (Ex ., Based on what 

see piece 
on what you hear choose the answer 

read 

question 
that best completes the pattern . 

All three mea sure s emp loyed a 

work-to-completion design (cf. 

Wilkinson, 1980 ). That i s, all 

measures were administered untimed 

allowing student s to work at the i r 

own pace throughout the tasks. 



Practice Item 
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All three measures were initiated 

with a sample practice item which 

was used to explain the process 

involved in the task more fully. 

The Raven' s Standard Progressive Matrice2_. As spec ified on the SPM 

eet information regarding the subjects' name, age, sex, and an swer sh • 

were recorded. Then, the test booklet was opened to the first grade 

', A-1, and the subject was directed as follows: sca le item 

Look at thi s. It is a pattern that is not yet complete. 

The pattern is followed by several pieces that might be 

used to complete the design. Based on what you see, 

choose the piece that best completes the pattern. 

(If subject responds correctly examiner proceeds with 

directions. However, if the subject does not provide 

the correct response the examiner may expl ain more 

fully the nature of the task through reference to the 

appropriateness or inappropriateness of the response­

alternatives presented.) 

Each of these pi eces is the right shape to fit the 

space, but they do not all complete the pattern. All 

you have to do is point to the piece you think i s the 

right one to comp 1 ete the pattern. (Turning to item 

A-2 ) They are simple at the beginning and get harder 

as you go on. However, if you pay attention to the 

easy ones, the later ones will be les s difficult. 



There is no need to hurry. Take all the time you need 

but work carefully. You may begin. 
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As the subject began working through the SPM scale the examiner 

recorded the time on the answer sheet. 

It should be noted that the directions for the task had been 

altered slightly from those contained in the SPM manual. These 

alterations retained the gist of the standardized instructions and 

were justified for two reasons. First of all, the standardized 

instructions were constructed for British speakers of the English 

language and seemed potentially linguistically awkward for young 

s peakers of American Standard English. Secondly, the results of 

the SPM will be reported and analyzed in raw score form. There 

will be no attempt to co nvert these raw scores to percentile points 

as presented in the normed tables. 

Once the subject had completed all 60 scale items of the SPM 

the examiner recorded the time of task completion on the answer 

sheet where indicated. At this point the examiner turned the 

test bookl et back to the item C-9 and asked the subject to verbally 

respond to the fol l owing directive: 

When you began this task you were told that these 

(indicating the items) were patterns that were not 

yet compl eted. You were asked to find the piece 

that best compl eted the pattern. When you are ready 

I would like you to describe, as completely as you 

can, the pattern that you found in this item 

(pointing to C-9). What did the piece have to 

look like to complete the pattern? 
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When th e subject indicated to the examiner that he/she was prepared 

to respond , the examiner turned on a tape recorder and recorded the 

response Subjects' initial response were unprompted. However, 

following the ,·n,·t,·a1 h h response the examiner may ave soug t 

clarif' ,cation of some point made in that response (e .g., "When you 

sa·d 1 that th· rngs were getting closer did you mean ... "). The 

examiner may also have employed questions to solicit additional 

i nformat. ion not provided in the original response (e.g., "When you 

Were f' iguring out the pattern, did you look down the page, across the 

Page or both?"). 

uestions under silent readin 
condition. 

Graduated 

To init• ,ate the silent reading task the examiner entered the subject 

appropriate point in the reading passage inventory. It should at the 

be recalled that the subject received either Inventory I or II as the 

Sil ent reading task as determined by the counterbalancing procedure. 

The Point of entry was determined by subjects' grade level. To 

illust rate, all third-grade subjects were given the sample passage 

anct que 5t ion from Set B of the reading inventory - that is, at the 

ct· lfficu1t . Y point one grade below their present grade level. All 

fifth -grade subjects were given the sample passage and question 

from s et D - also at the difficulty point one grade below their 

current grade 1 evel. 
On being gi ven the sample reading passage and 

quest. ion the subject was directed as follows: 

Read this to yourself. It is a paragraph followed 

by a question and several possible answers. 
Based 



on what you read, choose the answer that best 

completes the question. 
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The subjects responded orally by providing the l etter of the 

answer they felt best completed the question asked. If that re sponse 

wa s correct, the examiner gave the subject the five test-pas sa ge ca rd s 

and five question-cards for that set. If the subject's response wa s 

incorrect the examiner used the sample passage and question to exp lain 

the proces s involved more fully. This was accomplished through reference 

to the appropriateness of the response-alternatives pre sented relative to 

the information contained in the pa ssage. Third-grade subjects were then 

presented with Set B test passages and questions, and fifth-grade subjects 

were given test passages and que st ion s from Set D of the inventory. Once 

the appropriate test-passage cards and question cards were given to the 

s ubjects along with the matching response card on which they re corded 

their answers (see Appendix C) they were directed as follow s : 

Write the letter of the correct response on the card 

in the same- numbered space. (Demonstrate) . Wh en you 

have finished one card, turn it over and go onto the 

next, but once you turn a card over you may not look 

back. There is no need to hurry. Take all the time 

you need but work carefully. You may begin. 

As each s ubject recorded hi s/her answers on the response-card 

provided, the exami ner s imultaneou sly recorded that answer in the 

appropriate s pace on the Comprehension Prediction Inventory Sheet 

(see Appendi x C). In this way, the examiner could immediately 
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determine the 
percentage of correct responses made by the subject at 

If that percentage correct was below 80%, the examiner any level 
s1 ent rea ing. If the subject ac ,eve a percentage terminated the ·1 d h. d 

su Ject was given t e nex se o es passages and above 80%, the b. • h t t ft t 

quest ions, and response-card and was allowed to continue with the task 

until such a time as the 80% criterion level was not achieved or all 

sets had been completed. 
Under those circumstances where a particular set level was completed 

With th 
e highest degree of accuracy and/or at a rapid pace the examiner 

may have selected to advance the subject to a non-consecutive set level. 

For ex 
ample, the subject may have been moved directly from Set B to Seto. 

evels in the inventory not attempted by the subject but below the All 1 

level f • • 0 
term1nat1on were considered as completed with 100% accuracy. To 

illustrate, if the subject completed Set B with 100% accuracy, Set D with 

0 

accuracy and set E with 60% accuracy, it was assumed that a score of 80% 

lOQ% was achieved on set c though Set C was not actually attempted. 

One exception to the procedure outlined related to the necessity 

for no,tt • • • C ~ hoc data analysis described ,n the section on onstruct 

Validity. All subjects were required to process the designated inventory 

items even though the level of termination had been reached below the 

Po· int where those items occurred. However, only those designated items 

must h • t d --=- ave been comp l eted and their results were 1ncorpora e only in 

the .Q_ost hoc analysis for those subjects working beyond the point of 

termination. 

~ 
Graduated 

To • initiate the listening task the examiner entered the subject at 

uestions under a listenin condition. 
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the appropriate point in the li stening pa ssage inventory . This point 

of entry was determined by subjects ' performance on the silent reading 

task. More spec ifically, the basic point was identified as that set 

level, one level below the point of termination in the silent reading 

inventory, unless that termination point was Set B. On presentation 

of the sample listening passage and question the subject was directed 

as follows: 

Li sten to this. It i s a paragraph followed by a 

question and several possible answers. Based on 

what you hear, choose the answer that best completes 

the question. 

Subjects orally provided the letter of the answer they felt best 

comp l eted the question asked. If that response was correct, the 

examiner began the listening task. If the subjects' response was 

incorrect, the examiner used the sample passage and question to 

explain the process involved more fully. This wa s accomplished by 

analyzing the appropriateness or inappropriateness of the response­

alternatives in relation to the information provided. 

As subjects verbally respond ed to the passage questions heard, 

the examiner recorded that answer in the appropriate space on the 

Com prehension Prediction Inventory (see Appendix C). This permitted 

the examiner to determine the percentage of correct responses made by 

the subject at any particular set level. The subject wa s given 

vi sua l access to the question cards. A criterion l evel and method 

was employed similar to that which has been detailed in the si l ent 

reading procedure. 
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Again, as described in the s ilent reading passage procedures, 

the examiner, under certain circumstances, may have made the decision 

to advance subjects to a non-consecutive set level. Further, those 

set levels not attempted by subjects but below the point of termination 

were analyzed as completed with 100% accuracy. Finally, those inventory 

items designated as part of the post hoc analysis must have been 

completed by all subjects though they were to be incorporated in the 

sta ndard analysis procedures only for tho se subjects who had not 

su rpassed the point of termination. 

Slosson Intelligence Te st for Children and Adults. The Slosson 

Intelligence Test was administered to all subject s in accordance 

with the standardized directions available in the test manual (see 

SIT Manual, 1977, p. 15). 

Scoring Procedures 

The Raven's SPM, the graduated passages and questions under a 

s ilent reading condition, and the graduated passages and questions under 

a listening condition were scored in similar fashion. Subject s' 

predictive accuracy scores for each of these measures wa s dete rmined 

by the number of correct responses achieved on each. The se lection of 

the correct response-alternative was sco red as a +l while the selectio n 

of an incorrect response-alternative was assigned no point value . For 

example, a predictive accuracy score of 25 on the SPM would indicate 

that the subject gave 25 correct responses out of a pos s ible 60. 

The scoring on the silent reading and li stening tasks differed 

from the scoring of the SPM in that those sets unattempted by the 

subject on listening and reading ta s ks but under the point of termination 
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were counted as all correct. This added an additional five points to 

the subject' s score for each set l evel skipped. To illustrate, a 

predi ctive accuracy score of 18 would have been achieved by a subject 

who answered five questions right in Set B, skipped Set C, an swered 

four correct in Set D and four correct in Set E of Inventory I. Thi s 

differed for the SPM where all items mu s t have been attempted and then 

sc ored accordingly. 

The sco ring of the SPM and graduated passage question s under 

reading and listening conditions also differed in regard to the 

sc oring of sample passage questions or items. Subjects' initial 

re s ponse to sca le item A-1, which served as the procedural examp l e 

for the SPM, was scored according to its correctness and incorrectne ss 

and the appropriate score value (+l or 0) added to the score for the 

remaining 59 items. By contrast, subject s ' performance on the sample 

passage questions under both the li stening and si lent reading cond ition s 

was not reflected in the predictive accuracy sco re s for those mea sures. 

The Slosson Intelligence Test wa s scored according to standard i zed 

directions which yielded an Intelligence Quotient for each subject based 

on a comparison of mental age to chronological age (see SIT Manu al , 

pp. 17-19). 

Pilot Study - Procedure and Material s 

A pilot study was conducted to determine the suitabi lity of the 

experimental procedure and mater ial s for this invest igation. Subjects 

for the pilot study were six third-grade and six fifth-grade student s 

enrolled in the University of Maryland Summer Reading Clinic during 

the summer of 1980. All subjects, undergoing remedial reading 
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in s truction as part of the clinic program, received all treatment s . 

Th e total procedure wa s then monitored for the following: 

- time s pent on total activity and each task 

- under s tanding of direct ion s 

- appropriateness of materials 

- subject-examiner interactions 

The invest igator met with each of the subject s in one-to-one 

s ess ion s over a three week period. The re sult s of the pilot are 

presented in Appendi x B, and furnished the following information 

relative to the points of concern (see Tables D, E, F). 

Time spe nt - The total experimental procedure wa s obse rv ed to 

take approximately two hour s per su bject . The time required per 

ta s k ranged from appro ximately 15 to 45 minutes. In general, th e 

l eas t amount wa s required by the Raven' s SPM and the mo s t for the 

s il ent r eading task. The length of time required for the total 

procedure wa s found to be somewhat debilitating. 

Directions - The directions established for the study were found 

to be suitable. 

Materials - Though the material s were generally found to be 

appropriate for the propo sed study it wa s decided that lingui stic 

Inventories I and II should be reduced in length from 60 to 30 

pa ssages each. It wa s felt that thi s reduction in pas sa ge inventories 

wou l d provide a partial solution to the time problem des cribed . In 

addition, it wa s determined to counterbalance task pre sentation. In 

thi s way, differences that might arise on the ba s i s of presentation 



mode could not be attributed to the spec ific passages assigned to 

each task. 
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Interactions - Initial dialogue and questioning procedures were 

found to be su itable for the study. 

The changes suggested by the pilot study were incorporated in 

this investigation. 

Statistical Analys is of Data 

Statistical analysis of data for this study are di scussed by 

presenting the research questions posed. Each research question will 

be followed by a statement of the hypothesi s to be te sted and by the 

consideration of s tatistical procedures appropriate to the testi ng of 

that particular hypothesis. 

Language/Thought 

Research Question #1 - I s there a relationship between lingui st ic 

and non-lingui s tic predictive accuracy? 

The invest igator's speculation about the question was as 

follows: 

Hypothesi s #1 - There will be a s ignificant, positive 

relationship between linguistic and non-lingui stic 

predictive accuracy. 

Statistical Procedure - To test the stated hypothes i s 

3rd and 5th grade subjects' performance data for the 



graduated passages and que stion s under silent reading 

and listening conditions were analyzed in relation to 

performance data for the Raven' s Standard Progres s ive 

Matrices. A multiple correlation technique was sel ec ted 

to provide tentative support or non- support for thi s 

research hypothesis. The selection of this statistical 

te s t was made on the basis of its usefulness in 

ascertaining relationships among variables. 
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Research Question #2 - Is there a relationship between a lingui stic 

mea sure of • 
intelligence and a non-linguistic measure of predictive 

accuracy? 

The investigator's speculation about the que stion was as 

fol lows : 
Hypothesis #2 - There will be a significant, positive 

relationship between a linguistic measure of intelligence 

and a non-linguistic mea sure of predictive accuracy. 

Stati stical Procedur~ - To test the stated hypothe si s 

subjects' performance on the ~osson Intelligence Tes t 

and Ra ven 's SPM were analyzed by means of the Pearson 

Product-Moment Correlation technique. The Pear son 

Product-Moment Correlation i s a parametric technique 

that was selected to provide tentative support or non -

support for the stated hypotheses. 

Read i / • --:..: ng Listening__ 
Research question #3 _ Js there a stronger relationship between 
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li ste ning linguistic predictive accuracy and non-lingui st ic predictive 

acc uracy than between reading li nguistic predictive accuracy and non­

lingui st ic predictive accuracy? 

The invest igator' s specu lation about the question wa s as 

follows: 

Hypothesis #3 - There will be a stro nger relationship 

between li s tening lingui st ic predictive accuracy and 

non-lingui s tic predictive accuracy than between r ea ding 

linguistic predictive accuracy and non-lingui st i c 

predictive accuracy. 

Statistical Procedure - To test the stated hypothes i s a 

partial correlation technique wa s employed to assess 

the relationship between subject s ' performance on the 

non-lingui stic Raven' s SPM and the si lent r eading 

lingui sti c task when performance on the li sten ing 

lingui sti c task was held constant. In addition, the 

relationship between subject s' performance on the non ­

linguistic Ra ven's SPM and the li stening lingui s ti c 

task wa s assess ed with performance on the s il ent reading 

linguistic task held constant. 

Comprehension/Prediction 

Re search Question #4 - Are there developmental differences in 

linguistic and non-lingui stic predi ctive accuracy? 

The investigator's speculation about th i s question wa s as 

follows: 



Hypothes is #4 - There will be s igni f icant deve lopmenta l 

differences in linguis t ic and non- l inguistic predictive 

accuracy. 

Statistical Procedures - To test the stated hypothes is 

3rd and 5th grade subjects' performa nce data for the 

Raven's SPM and the two passage inventories presented 
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under silent reading and l istening conditions were analyzed 

by means of a! test for related samples. The t test was 

chosen for its appropriateness in considering the 

significance of two correlated samples. 

Summary 

Descriptions of subjects, materials and ex perimental procedures 

ha ve been provided in detai l within t his chapter. Research questions, 

and the in vestigator ' s speculations regarding these questions have 

al so been presented. 



CHAPTER IV 

RESULTS 

The purpose of this study was to investigate the relation ship of 

predictive accuracy to linguistic and non-linguistic comprehension 

measures. Several procedures, predominately multiple and partial 

correlation techniques, were used to analyze the data relevant to the 

s pecific research questions of concern in this investigation. Such 

correlational techniques were selected because of their usefulness in 

ascertaining relationships among the various outcome measures. Further, 

the nature of the data and the sample from which those data were 

obtained meet assumptions for the particular parametric techniques 

employed. 

Quantitative Analysis of Data 

The first research question of this study wa s as follows: 

Is there a relationship between linguistic and non-linguistic 

predictive accuracy? 

A multiple correlation technique was applied to assess the 

relationship between subjects' performance on the Raven's Standard 

Progressive Matrices, as the non-linguistic measure of comprehension, 

and subjects' performance on the passage/question inventories under 

s ilent reading and li stening conditions, as linguistic measures of 



comprehens ion . Th e means and s tandard deviations for all outcome 

measures appear in Table 3 (Data appear in Appendi x F). 

Table 3 

Means and Sta ndard Deviations of Outcome Measures 

SPM Silent Reading Li stening --

x - -
SD X SD X SD 

33 . 275 l O. 146 12.225 8 .613 l 3. 15 8 .694 
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The multiple correlation coefficient wa s ca lculated to be ..8_
1 

_
23 

= .7227, 

£ (2 ,38 ) = 20.78 £_<.001. The multiple coefficient of determination, the 

proportion of total variance accounted for by the specified variables was 

determined to be R2 = .522329. Therefore, this statistical analysis 

revealed a significant relationship between non-lingui st ic predictive 

accuracy as determined by the Raven's SPM, and lingui st ic predictive 

accuracy as achieved in the passage/question inventories . Further, over 

half of total variance of scores on the Rav en' s non-lingui s tic task, or 

52 %, can be accounted for by variance within the lingui stic measures. The 

s pecific correlations of concern are reported in Table 4. 
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SPM . 6959 

SPM -

Table 4 

Correlat i on s for Outcomes 

Measures 

Li ste ninq 

.6157 Slos so n 

SPM .3755 -
Silent 
Reading 

Listeninq 

.6777 

The second research question of this study wa s as follows: 

Is there a relationship between a non-lingui st ic measure of 

redictive accurac and a lin uistic measure of intelli ence? 
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A Pearson Product-Moment Correlation technique was used to as sess 

the relation ship between subjects' performance on the Raven's Standard 

l:!:Qgressive Matrices and the ~osson Intelligence Test. As shown in 

Table 4 the correlation coefficient between these measures was 

Calculated to be ,._
14 

a .3755, f(l 38 ) a 6.2375, Jl.<'..05. When 
C , onsidered by grade level the correlation coefficient between the 

~ and the Slosson was assessed to be !:..14 = .34l3, f(1 ,1 9) = 

~-508, j)_>. 05, for third graders in this study and r'_14 " .6601, f( l , 19) " 

4
-
6

7069, jJ_ <. 0l for fifth-grade subjects. Consequently , statistical 

anal • 
ys1s for all subjects revealed a s ignificant relationship between 
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the R aven's SPM, as a non-linguistic measure of predictive accuracy, 

e Slosson Intelligence Test, as a linguistic measure of and th 
However, when considered by grade level no significant 

intelligence. 
was found between the Raven's and Slosson for third-grade 

rel ationsh,· p 

s, while a strong relationship between these measures was subject • 

obtained f rom data of fifth-grade subjects. 

The third research question of the study was as follows: 

Is there a stron er relationshi between listenin 
redictive accurac 

redictive accurac and non-lin 

th
an between readin linguistic predictive accuracy and non-linguistic 

Qredictive accurac~? 

A partial correlation technique was employed to assess the 

stre t re ationship of the non-linguistic measure of 
ng h of the 1 

ive accuracy, the Raven's SPM, with one measure of linguistic Predict· 

Predict· ,ve accuracy, either silent reading or listening, when the 

seco
nd 

1 ingui stic measure was held constant. The strength of a correlation 

is ct 
etermined by its distance from zero to the point ~l. Therefore, the 

Partial correlat,·on • • 11 1 
reflecting the stat1st1ca y arger non-zero 

relationship would be considered as portraying the stronger relationship. 

For the first partial correlation subjects' performance on the 

Raven's 
~ was correlated to performance on the silent reading task with 

listen,·ng 1 1 t· d d performance held constant. This partia corre a ion pro uce 

a coefficient of R = 
4809 

F ) = 11.434 £_<..01. For the second 
-12 . 3 • ' - ( 1 , 38 

Partial correlation subjects' performance on the Raven's SPM was 

correlated to performance on the listening task while silent reading 
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performance was held constant. The second partial coefficient produced 

a coeff icient of t 13 _2 = .5166, £.( 1, 38 ) = 13. 836, £ < .01. The multiple 

coeff icients of determination for the first and second partial 
2 2 co rrelations were R 12 _3 = .2312957, and R 13 _2 = .2669184, respectively. 

The correlation between the Raven's and listening accounted for a 

s lightly larger proportion of the total variance than did the correlation 

between the Raven's SPM and a silent reading. 

Despite the partia l correlation between the Raven's and silent 

reading performance being a l esser distance from zero than the partial 

correlation between the Rave~•2 and li stening performance, the diff er ence 

between the two partial correlations wa s not large enough to be 

statistical l y significant, !_17 = .1472, £. > .05. The relative strength 

of these two partial corre l ations, therefore, requiresfurther inv est igatio n. 

The third research question of this study was as follows : 

Are there developmental differences in linguistic and non -

linguistic predictive accuracy? 

To ascertain if there were developmental differences across 

lingui st ic and non-linguistic predictive accuracy measures, the 

performance of third-grade subjects was compared to the performance 

of fifth-grade subjects for each of the predictive accuracy tasks. 

The means and standard deviations for all outcome mea sures analyzed 

by grade level appear in Table 5. (Additional analyses of these 

data, by sex, can be found in Appendix E). 



Third 
Grade 

Fifth 
Grade 

Table 5 

Means and Sta ndard Dev i ations of Outcome Mea sur es 

Report ed by Grade Level 

SPM Sil ent Reading Listening --

x - - SD SD X SD X 

28. 5 9.41 7.55 6.932 8.8 5.946 

38.05 8.47 16 .9 7.523 17. 5 8.829 

11 2 

A!.. test wa s employed to analyze whether differences in performance for 

third- and fifth-grade subjects on the Raven's, the s ilent reading, and 

the li stening tasks were of statistical s ignificance. As demonstrated 

by the means for the linguistic and non-linguistic predictive accuracy 

mea sures, fifth-grade subjects performed consistently higher in regard 

to predictive accuracy than did the third-grade subjects. Statistical 

analysis revealed a s ignificant difference between third- and fifth-grade 

subjects for each of these three measures. The smallest developmental 

difference wa s obtained for the Raven's Standard Progressive Matrices, 

_!_38 = 3.374, .2_<.0l, while the largest difference wa s noted for 

performance on the silent reading passages, .138 = 4.088, ..12..-c::;:.OOl. 

Differences between fifth- and third-grade subject s on the li stening 

task were also calculated to be s ignificant, !_38 = 3.655, £<·001. 
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Post-Hoc Data Analysis for Construct Validity 

As described in Chapter III subjects' performance on selected 

items from the non-linguistic Raven's Standard Progressive Matrices 

and linguistic Inventories I and II under silent reading and listening 

conditions were to be analyzed in relation to the construct they 

purported to measure - predictive accuracy. Subjects' performance 

on five items from each measure assessed in a priori analysis to be 

low in prediction-difficulty were compared to five items from each 

measure determined to be high in prediction-difficulty. Measures 

were to be considered valid in this regard if subjects performed 

those items identified as low in prediction-difficulty with 

s ignificantly better accuracy than those items identified as high in 

prediction-difficulty. 

Subjects' scores for each set of high and low prediction ­

difficulty items was calculated by means of at test for correlated 

samples. Means and standard deviations of differences are displayed 

in Table 6. 

-
D 

l . 375 

Table 6 

Means and Standard Deviations of Differences for 

High and Low Prediction-Difficulty Items 

SPM Silent Reading Listening 
--

o SD 
- SD SD D 

l . 111 2.325 l. 456 2.4 l. 428 
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St ati s tical analysis of the se data reveal that for each of three 

mea s ur es of concern - the Raven's SPM, 138 = 7. 827, £ ~ .001; the s ilent 

r eading task, 138 = 10.101, £ ..( .001; and, the listening ta s k, 138 = 

10.62 7, £<.OOl - there was a significant difference between high and 

low prediction-difficulty items. These significant differences , 

therefore, s erve as confirmation of the construct validity of the 

d ifferential predictive accuracy difficulty for the linguistic and 

non-linguistic tasks under investigation. 

Qualitative Analysis of Data 

Subjects' verbalization to the investigator's request to describe 

the pattern discerned in the Raven's Standard Progressive Matrices 

item C-9 at the conclusion of the measures administration were 

recorded. These responses were then coded as to whether they displayed 

a task-relevant or task-irrelevant strategy and as to whether the 

re s pondent used a one-directional, bi -directional or multi-directional 

approach to problem-solving. A task-relevant strategy was one which 

suggested that the subject, as directed by the task, attempted to 

identify some pattern in the item design. Task-irrelevant strategies, 

by contrast, were those that displayed no such attention to the task 

directive (i.e., "find the piece that best completes the pattern"). 

Ta s k-irrelevant responses generally fell into three categories: 

1. random choice (" I just guessed"); 

2. repetition of nearest term to ellipse ("I picked 

the one next to the empty space"); 



3. selection of a respon se -alternative which wa s not 

pre se nted in the item stem ("Thi s one, becau se I 

didn't see anything like it"). 

A"+" wa s given for those responses considered to be ta sk-relevant 
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while a "-" wa s given for those re sponses determined to be task-irrelevant. 

In regard to directionality, a "U" was given to those verbalization s 

which demonstrated that the subjects either looked across the rows, or 

down the columns in determining their res ponse. A "B" wa s given to those 

verbalization s which showed that the subjects looked both across the rows 

and down the col umn s, and a "M" was given those verbalizations which 

demon s trated that the subject s looked not only down the co lumn s and 

across the rows but also diagonally or in some other appropriate fa s hion. 

Twelve randomly cho sen responses were scored independ ently by the 

investigator and a second rater, a doctoral student in Reading Education. 

Of the twelve responses, there was total agreement between the two rater s 

on al l but one of the responses for an inter-rater reliability of .957. 

Because of the high inter-rater reliability for the se twelve re sponses 

the investigator felt confident about compl eting the remaining sco res 

independent of a seco nd rater. 

The scoring of the subjects ' verbalization s revealed the fo ll owing 

information. First of all, of the 20 third-grade subjects, seven out 

of the 20 or 35 percent ga ve task-irrelevant responses to item C-9 

compared to only two out of 20 or ten percent for the fifth-grade 

subjects. Seco nd , of those subjects providing a sense of directionality 

in their responses - 31 out of 40 or 77.5 percent - 20 out of the 31 
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ga ve a verbalization that connoted uni -dir ec tionality for 64.5 perc ent. 

Wh at was even mor e noti ceable wa s that only two of those 20 who 

demon s trat ed a one-direc tional strategy spoke of looking down the 

column . Th e va st majority of the one-directional subject s spoke of 

looking acro ss the line , as one does in reading. Further, only seven 

subj ec t s, two in the third grade and five in the fifth grade used a 

bi-directional mode of processing as signified by their verbalization s . 

Summary 

The four hypotheses under test in the present study were examined 

in thi s chapter and statistically significant result s were found 

r elative to each of the stated hypothe ses. Post-hoc analys i s of 

s ubjects' performance on se l ected task items was incorporated to 

provide s tati stical support for the con struct validity of the various 

measures. Further, qualitative analysis of subjects' mode of item 

re solution was al so included to furni s h additional data relevant to 

the re search questions considered in this study. 



CHAPTER V 

SUMMARY, DI SCU SS ION AND IMPLICATIONS 

Summary 

As an investigation of predictive accuracy, thi s study examined th e 

relationship of subjects' performance on a non - lingui st i c meas ure of 

comprehen s ion to their performance on lingui stic measures of comprehen s ion 

presented under s il ent reading and li st ening condition s. All third and 

fifth grader s at a suburban Maryland parochial sc hool were the population 

from which 20 student s from each grade level were randomly se lected as the 

sample for this study. This sample wa s comprised of 18 males and 22 f emal es. 

All subject s received all levels of treatment which consisted of four tasks 

administered in two sess ions. 

Sess ion I included the administration of the Raven's Sta ndard 

Progress ive Matrice s with the added verbalization of item C-9, and graduated 

pa ssa ges and questions from the Barnell-Loft Drawing Conclu s ions Spec ifi c 

Skill Series presented in a sil ent reading mode. In Sess ion II all subj ects 

completed graduated pa ssages and que st ion s from the Barnell-Loft Draw in g 

Conclusions Series presented in li s tening mode . The Slo sso n Intelligence 

Tes t for Children and Adults wa s al so admini ste red within the seco nd 

sess ion. The graduated passage s and que stion s under the silent read ing 

and listening conditions were contained in either Inventory I or Inventory 

II. These inventories were distributed in a counterbalanced format to 

ensure that half of the subjects would receive Inventory I as the li s tening 

task and Inventory II as the s il ent reading task, whil e hal f of t he 
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subjects would receive Inventory I as the silent reading task and Inventory 

II as the li stening task. 

A multiple correlation technique was used to ascertain the relations hip 

of the non-linguistic comprehension measure, the Raven's SPM, and the 

listening and silent reading linguistic comprehension mea sures . A 

correlation coefficient significantly different from zero wa s achieved in 

the comparison of subjects' performance data for these task s. Through the 

use of a partial correlation technique comparison of the relationship 

between subjects' performance on the non-linguistic mea sure and either the 

s ilent reading or listening comprehension task was calculated while holding 

the effects of the second lingui s tic measure constant. Both partial 

correlations demon strated that the relationship between the non-lingui s tic 

ta s k and each linguistic measure were significantly different from zero. 

The difference in relative strength of these partial correlations, however, 

did not prove statistically significant. 

The relationship between the Raven's Standard Progres s ive Matrices 

as a non-linguistic measure of predictive accuracy and the Slosson 

Intelligence Test, as a linguistic mea sure of intelligence, wa s examined 

by use of the Pearson Product-Moment Correlation technique. The 

correlation coefficient produced from this comparison wa s also found to 

be s ignificantly different from the zero (or a non-relation sh ip) position. 

Therefore, the results of this study furni shed support for those hypotheses 

regarding the relationship between non-linguistic and lingui stic predictive 

accuracy and between the Raven's Standard Progressive Matrices, the non-
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lingui stic mea sure of predictive accuracy, and the Slos son, a lingui s tic 

mea sure of intelligence. 

With regard to the hypothesi s on developmental differences a t tes t 

for related samples produced s ignificant differences in the direction of 

th e fifth-grade subjects for all three measures of predictive accuracy. 

These re sult s supported the hypothes is that fifth-grade subject s would 

be more capable of accurate prediction on those mea sures included in 

thi s investigation than would third-grade subjects. 

Limitations 

There are several limitations to the present study that should be 

cons idered. The di scussion and implications of the study should be 

viewed with the following limitations in mind: 

l. Subjects were third - and fifth-grade s tud ent s from 

a parochial school in suburban Maryland. Therefore, 

the results of this study may not be generali zable 

beyond individuals of the same grade, school system , 

and geographic location. 

2. The nature of thi s research required the use of 

specific materials which were applied in ways or 

for reasons slightly different from that for whi ch 

these materials were perhaps intended. The result s 

of this study, in addition, s hould not be generali zed 

beyond materials of s imilar de sign . 
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3. This investigation was conducted in a school setting 

but for experimental purposes the subject s were taken 

from their classroom to a different room. Whether or 

not such conditions interacted with the experimental 

procedure to produce the observed results can only 

be ascertained by further research. 

4. All measures in this experiment were administered in 

a one-to-one session . Whether or not this situation 

may have contributed to the findings of this study 

cannot be determined without additional research. 

5. The linguistic materials applied in this investigation 

were discrete pa ssages followed by inferential questions. 

The cohesiveness and completeness of these passages and 

the appropriateness of the questions relative to the 

text may be of varied quality and suitability to the 

age and knowledge of the subjects involved. 

6. For the listening ta sk portion of this experiment, 

pas sages and question s were read aloud to subjects by 

the investigator. There was no control for expression 

and intonation in the oral reading of the linguistic 

material from s ubject to subject. 

Di scuss ion 

Important factors relative to predictive accuracy surfaced in thi s 

investigation with regard to the areas of language and thought, 
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intelligence and cognition, analogous reasoning, reading and listening, 

and comprehension and prediction. 

Language/Thought 

At the outset of this investigation the view of language and thought 

as autonomo us systems was establ i s hed as the theoretical framework around 

which the research would proceed . As Chafe (1970) and later Olson (1970) 

and others have observed, meaning i s at the core of communication. Yet, 

no message, in and of itself, conveys meaning. That meaning mu st be 

derived from an individual's under s tanding of the perceived or intended 

referent of that message - a process that requires the utilization of 

l in gui st ic and non-lingui stic knowledge . One argument Ol so n (1970) 

emp loyed to substa ntiate hi s claim that meaning and an utterance are 

distinct wa s through the consideration of ostensive definitions. An 

ostens ive definition, is described as that s ituation where an object i s 

def ined merely by pointing to or indicating the object in quest ion. 

Certainly, under such circumstances the thought would appear to exceed 

the limited lingui st ic utterance. In the current experiment, the 

verbalizations of subjects revealed many in stances of such ostensive 

definitions. When asked to de sc ribe the pattern of a particular item 

of the Raven's SPM, C-9 , several subjects made responses of the type, 

"First, I saw this, then ..!.!_changed to this, then to this .... So, I 

knew it had to be thi s one," pointing to various terms in the item stem 

and a se lected respon se-a lternative. The word s "this", "thi s one" and 

"it" were word s which were meant to convey the numerou s, specifi c 

cha racteri st ic s of each term or item pattern. 

"Verbali zat ion" is a word Chafe (1 977 ) used to s ignify "those 

processes by which nonverbal knowledge is turned into l anguage" (1977, 
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This verbalization i s a creative act and the assumption made 

final output need not be "uniquely determined by the initial that the 

input from memory" (p. 47). The qualitative data furnished nonverbal • 

verbalization of item C-9 suggested that even subjects 

Who were able 

by subjects' 

to complete the Raven ' s task with a high degree of 

accurac Y may have lacked the verbal, language skills to describe fully 

quately the pattern discerned in the item stem. By comparison, and ade 

were those subjects who described in elaborate language some there 

Patter nor design that did not match the pattern expected by item 

rs and required for accurate item completion. This apparent generato 

rn mismatch was reinforced by the provision of an inaccurate Patte • 

res pons e-alternative. 
This situation, if affirmed by further research, would qualitatively 

sup port the view of Macnamara (1977), Huttenlocher (1974, 1976) and others 

that one can think in the absence of language and one can language in the 

absence of 
thought. The experience, in this instance the processing and 

resolut· ion of non-linguistic comprehension items, seems to exist 

Sep arately f d rom the act of verbalization. From the qualitative ata 

available i·n 
this study no one-to-one correspondence between language 

and thought could be evidenced. 

tentat· ive support for the theoretical premise on which this study is 

Thus, this data would appear to furnish 

based - the autonomy of language and thought. 

One point of contrast that might be raised between the linguistic 

and non-linguistic measures employed in this study is with respect to 

the amount of non-visual information that can be employed in the 

reso l ut· ion of the task items. 
information as t he "in the head" knowledge that the reader/listener 

Smith (1978) described this non-visual 
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had regarding the message transmitted. Due to the novelty of the Raven's 

SPM it could be assumed that less non-vi sual information could be employed 

in working through that task th an could be employed in the seemingly more 

familiar linguistic passages and questions. In part, to compensate for 

this imbalance and to provide more interesting information, the passages 

incorporated in the Barnell-Loft Drawing Conclusions Series described 

situations, events, or individuals which would be new and perhaps 

interest ing to the majority of readers (see Appendix D). While this 

procedure does not eliminate the potential influence of prior knowledge 

in item resolution it might, perhaps, lessen that influence. 

The Raven's SPM, by comparison, provides minimal opportunity for 

subjec ts unfamiliar with this measure to employ prior knowledge in item 

resolution at the outset of the task. However, as a consequence of the 

SPM's de s ign there is the opportunity for subjects to apply knowledge 

gained from the reso l ution of earlier set items in the resolution of 

later, often more difficult, task items. Thus, as the subject move s 

through the Raven's SPM, the amount of novelty may decrease while the 

opportunity to employ non-visual information may increase. 

In summary, qualitative data provided tentative support for the 

au tonomy of langu age and thou~ht, whil e quantitative data demon strated the 

re l ationship of selected lingui st ic and non-lingui s tic comprehension 

measures with regard to the construct of predictive accuracy. As 

Hutten l ocher (1974, 1976) stated, thinking may involve symbolic 

processes of some form but those symbolic processes may not necessarily 

be those of a linguistic code. In the present study, for example, the 

Raven's SPM utilized a non-linguistic code prese nted in geometric form. 

The graduated passages and que st ions , on the other hand, employed a 

natural language code. 
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Intelligence/Cogn ition 

From the results of the study it was demonstrated that a moderate, 

po s itive relationship ex i s ted between the non-linguistic Raven' s Standard 

Progressi ve Matrices and the lingui st ic Slosson Intelligence Test. Thi s 

co rrelation coefficient between the Raven's and Slosson hypothesi zed and 

ca l culated to be s ignificantly different from zero may appear surpri s ing in 

li ght of variou s noticeable differences between these two instruments. To 

illu strate, the Raven' s employs a non-lingui stic code comprised of various 

geometr i c terms, while the Slosson uses a predominately linguistic code. 

Seco ndl y, information in the Slosson is orally transmitted to subjects while 

the information contained in the Raven's consists of scaled items proce ssed by 

the subject and des i gned for themati c repetition s . Such thematic r epet itions 

are l ess ap parent in the Slo sso n whi ch consi st s of sca l ed items tapping 

div er se areas of academi c studi es, including mathematic s , sc ience, and hi story. 

Perhaps the mo st marked distinction between these two measures , 

acc ording to Snow' s (1979) interpretation of them, is the distinction 

be twee n crystallized and fluid measures of intelligence. The Raven's, by 

Snow' s definition, i s an archetypical example of a mea sure which assesses 

an individual's proces s ing capacity in novel situations - a te s t of fluid 

intellectual ability. The Slosson, on the other hand, is more the 

example of an inte l ligence test which ~ssesses acquired or accumulated 

knowledge. As such, it is more within the domain of crystallized 

int elligence measures. 

Though apparently from such dis s imilar foundations, a significant 

relationship wa s hypothesized and obtained for the Raven's and Slosson. 

Thi s relation s hip wa s anticipated on the ba s is of s imilar significant 

re l at ion s that are produced between other seemingly diver se psychometri c 
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meas ures of intellectual capabilities . Spearman (1923) theorized that 

this relatedness was attributable to the presence of the "g" or general 

factor of intelligence. However, a more recent explanation of such an 

interrelationa l phenomenon (e .g., Carroll, 1976; Snow, 1979 ; Ster nberg, 

1980) and the position assumed in this study was that psychometric 

instruments usually incorporate basic cognitive processes in their 

completion. As two tasks of inductive reasoning, the Raven's and 

Slo sso n, therefore, were hypothe s ized to correlate significantly on 

the basis of these shared cognitive proces ses. However, the delineation 

and exami nation of these overlapping cognitive processes are not within 

the realm of this investigation and require further research . 

In this experiment the Raven's Standard Progressive Matrices 

co ns idered by some to be a culture-fair measure of inte l ligence was 

ana lyzed as a comprehension measure through which subjects' predictive 

accuracy could be examined. This is a non-traditional application of 

the SPM and one which was designed to yield information relative to the 

componential cognitive processes required in ta s k completion and related 

to the completion of specific linguistic ta sks . This approach seems to 

co incide with Carroll's (1976), Cronbach's (1957) and Snow's (1980b) ca ll 

to combine the concerns of cognitive theory with the knowledge of 

psyc hometric s. By such an in-depth consideration of the Raven's this 

s tudy wa s able to consider the relationship of predictive accuracy of 

third- and fifth-grade subjects across linguistic and non-lingui s tic 

measures. In this manner, the present study linked , in a small way , the 

concern of cognition for understanding process with th e products of 

psychometrics. 
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Finally, many of the attempts to delineate the variou s factors and 

components of the intellect have been examinations of its perceived 

structure upon whi c h some theory of intelligence ha s been generated. By 

compar i son, it was the stated purpose of this study, as with the current 

work of Carroll (1976) - factor analysis of intelligence rooted in 

cog nitive theory - to begin the invest igation of intelli qe nce within a 

s tated t heoret i ca l framework. Thi s s tudy attempted a component ana l ys is of 

intelligence also rooted in cognitive theory. What information ensued, 

therefore, was interpreted and analyzed in relation to cognitive theory. 

Thi s was not to dismiss the potential limitations of cognitive theory 

in explaining the nature of intelligence (cf. Snow, 1980b). Such 

li mitations s hould be noted in the analysis of the data from this study 

and can be examined in future research. 

In the current literature much attention within the area of 

intelligence has been directed toward sex differences (e.g., Holden, 1981) . 

Ho wever, no significant differences in performance on the two measures 

whi ch have been employed in diagno stic situations to assess intelligence, 

the Raven's and the Slosson, were observed in the present investigation. 

Th e mean s and standard deviations for the various outcome measures as 

analyzed by sex are presented in Appendix E. 

Analogous Reasoning 

The relationship hypothesized between the Raven's Standard 

Progres s ive Matrices, as a non-linguistic measure of predictive accuracy, 

and the pa ssa gesand questions under silent reading and li stening 

co nditions, as linguistic measures of predictive accuracy, wa s found 

to be s ignificantly different from zero. Such a relationship was 
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anti c ipat ed in thi s inve stigation for several reasons. Fir s t of all , 

reading, as desc ribed by Thorndike (1917), wa s theorized to be a 

r easonin g t as k. Even more specifically, as noted by David son (1976), 

it i s through analogou s rea soning that readers/li steners seek to "render 

a bs tract or complex information comprehen s ible" (p. 160). As the Slo ss on 

and Raven' s were s peculated to correlate s ignificantly, in part, becau se 

they were both viewed as inductive reasoning tasks incorporating core 

cognitive proces ses , so, too , were the Raven's SPM and the lingui stic 

pa ssage s and questions considered to be related. 

The core component processes that were seen to underlie these non­

lingui stic and linguistic measures were taken from Sternberg's (1977, 

1980) re search in componential theory. These componential proces ses 

were employed to demonstrate the parallel in information processing 

that may be incorporated in these tasks . The linguistic and non-

1 inguistic predictive accuracy measures were conceived to entail the 

processes of encoding, inferring, mapping, and application (predicting) 

in ta s k completion. Though Sternberg's componential theory ha s been 

applied to analogy problems, these analogies have been of th e standard 

A:B: :C:D format. In the present study, there was an ex pl orat ory at t empt t o 

app ly St ernb erg' s component proces ses to th e Rav en' s SPM items and to the 

linguistic pa s sages in Inventories I and II as extended analogy probl ems. 

It was felt that the application of Sternberg's research in thi s 

fashion would not only increase understanding of reading/listening items 

as reasoning tasks but would expand our knowledge of non-linguisti c 

analogies , as well. 

The results of this study would appear to support Snow' s (197 9) 

contention that any cognitiv e learning or performance ta sk requires the 



128 

individual to execute one or more performance programs. Snow's notion 

of performance programs, which coincides with Sternberg's performance 

compo nents, are organized information processing activities designed to 

meet the demands of a particular task. It would seem that such 

performance programs or components aid in making tasks comprehensible. 

Snow (1979) further theorized that task instructions and sample 

items play an important role in the assembly of the appropriate 

performance program. Care was taken in the current study to provide 

task directives which might convey to some degree the parallel nature 

of the processes incorporated in the three predictive accuracy measures. 

Al so, sam ple items were included in each of the three measures to 

furnish subjects with, perhaps, clearer understanding of the processes 

involved in task completion. These procedural parallels were provided 

to highlight for subjects the performance programs or componential 

processes that were hypothesized to underlie the linguistic and non­

lingui stic predictive accuracy measures. 

The scrutiny of Sternberg's component processes in relation to 

test items, an important, special form of information, was undertaken 

by Whitely (1980) and Whitely and Schneider (1980). In the Whitely 

(1980) and the Whitely and Schneider (1980) study demonstration of 

the feasibility of modeling response accuracy from component process 

outcomes for the linguistic items was undertaken. This study explored 

the feasibility of such modeling within the realm of linguistic, as well 

as, non-linguistic items, as did the research of Goldman and Bisanz (1980). 

Few of the studies of analogical reasoning displayed concern for 

developmental aspects of reasoning. The current study, however, wa s 

designed to furnish data relevant to this issue. For all predictiv e 
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accuracy measures administered in this investigation there were significant 

differences found in the direction of the fifth-grade subjects. These 

findings are similar to those of Cramer, Pascarella and Hendress (1 980 ) 

who found not only a sig nifi cant relationship between verbal analogy 

facility and reading comprehension, but found a significant relationship 

between analogica l reasoning facility and grade level in favor of subjects 

in higher grade level s. 

Goldman and Bisanz (1980 ) also noted developmental differences s imilar 

to those achieved in thi s invest igation. As with the present study, 

Goldman and Bisa nz (1980 ) found that older children were more likely to 

id entify the relevant attributes of the analogy items , and were more 

likely to establish more stringent criteria for judging the validity 

of the analogy as evidenced by the task-relevant or task-irrelevant 

strateg ies they employed. The qualitative data from this study pertinent 

to task-relevant and ta sk- irrelevant strategies, suggests support for 

Goldman and Bisanz's contention that the proportion of subjects using 

task-relevant strategies in the resolution of analogy problems increased 

noticeably with age. 

Reading/Listening 

The investigator' s hypothesi s regarding the st rength of the 

relationship between the non-linguistic task, the Raven' s Standard 

Progressive Matrices, and the linguistic s ilent reading and li steni ng 

tasks wa s not s tatistically supported by the data. That i s, the 

relationship between the non-lingui st ic mea sure and the li stening 

linguistic task was not found to be statist i ca lly st ronger than the 

relationship between the non-lingui stic mea sure and the silent reading 
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l i ngu i st i c ta s k wh en t he seco nd lin gui st i c var i able wa s held cons tant . 

Ce rta inl y, as demon strated by t he hypo t hes i s thi s s itu ation was 

ant i c ipated. Such a pos ition was take n, however, because of t he direction 

of finding s of previou s reading / li s tening res ea r ch whi ch demonstrated 

that wi t h children working within a completion de s ign (Wilkin son , 1980) 

pr es enta tion within a li s tening mode wa s s lightly preferable to 

pres entat i on within a r eading mode . Th e dat a of thi s s tudy do not prov i de 

una mbiguou s suppo r t fo r co ncl us ions of Gu t hrie and Tayl or (1 976 ) whi ch st ated 

tha t li s t eni ng to complet i on ta s ks f or chil dren genera ll y prod uced bett er 

memory and bet ter comprehen s ion than reading to completion ta sks . 

In th e current inve stigation as with t he Wilkin son (19 80) study 

subjects ' und erstanding of the lingui s ti c material s under reading and 

li stening conditions wa s assess ed by subjects ' ability to res pond 

acc ura t ely (i. e ., to provide the re s pons e-alternative expected by the 

ta s k generator) bas ed on pa ss age information read or heard when no 

access to th e pas sag es wa s given during te sting. As Wilkin son (1980) 

s t at ed, within a que s tioning strategy subjects' accurate prediction s 

would s eem to demon strate their ability to construct mental repre sentations 

of the pa ssag e information and to infer relations acros s sentences within 

t hat pa s s a g e . 

In addition, the Wilkinson (1980) s tudy showed no sex differences 

wi t h r egard to the reading/li stening ta s ks. The present s tudy, s imilarly , 

fo und no s ignificant differences with regard to sex for either the 

li s tening ta s k or for the silent reading ta s k. Means and standard 

devi ations for the s pecific outcome mea sure s are reported in Appendi x E. 

Th e variable of sex would not seem to be one which could expl ain 
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vari ability in presentation mode for the materials and samples employed 

in thi s inv es tigation. 

On e important as pect of this study which requires di scus s ion i s the 

notion of li s tening which has been employed. In thi s research, as is 

often tru e with s tudies designed to allow for comparison of a li stening 

vs . a reading mode of presentation, the interpretation of what constitutes 

li s tening i s a limited one, designating more accurate ly an oral reading 

mode. Outs ide the s phere of reading, the term listening might be more 

correctly applied to a conversational, narrative manner of information 

conv eyance. Tannen (Note 2) recently elaborated on the distinction 

between what linguists might identify as text and talk in the analys i s of 

di sc ourse. Text, generally speaking, is a composed, more formal 

pr es entation of information while talk is used to designate a more 

informal, conversational presentation of information. According to 

Tannen' s interpretation, consequently, the connected discourse contained 

in th e inventory passages, whether transmitted in print or through the 

air, i s more characteristic of text than talk. Talk, as the more 

conversational pattern of information transmission is, perhaps , more 

naturally conveyed in a spoken modality and more naturally received in 

a li s tening mode than text would be, though talk as well as text can be 

recorded in print. Future research in the area of reading/li stening 

may seek to exam in e this issue of text vs. talk by comparing subjects' 

performance on printed, te xt materials with performance on spoken, 

talk materials. 

Comprehen s ion/Prediction 

The primary concern of this study wa s to examine the accuracy of 

pr edi ction of subjects within the realm of spec ified lingui sti c and 
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non-lingu i st i c comprehen s ion measures. Thi s ex amination wa s conducted 

t hro ugh an assessme nt of the r elat ions hip of these s pecifi c outcome 

meas ur es by mea ns of a multipl e correlational technique. Th e re sulting 

multipl e correlation coefficient provided verification of a relationship 

be tween t he Raven' s SPM and the Barnell Loft Drawing Conclu sion s passages 

and qu est ions that wa s s ignifi cantly different from zero. Certainly, 

suc h a r el ations hip was hypothes i zed, in part, becau se it wa s felt that 

t hese t as ks would demon strate th e interplay between the "on the page" 

symbol s , wh eth er those symbol s were linguisti c or non-lingui sti c in 

natur e, and the "in the head" rea soning sk ill s. This interplay 

corres pond s to the data-driven , conceptually-driven ; top-down , bottom-up; 

or, in s id e-out, outs ide-in model s of information processing that operate 

in an interactive fashion. 

These information-process ing mode l s i ncorpo rate the notion of t he 

infer ence as a link between what i s known and what i s seen or heard, 

and as a link between "on-the-line" and "between-the-line" information. 

As Traba ss o (1980) has observed, comprehen sion is prefaced by inferences 

and i s guided, examined and perhaps facilitated by prediction. Within 

th e parti cular genre in whi ch it wa s analyzed for thi s study , the 

compr ehen s ion test item, the focus on predi ction had been conv erted to 

an empha s is on the accuracy of prediction. Fillmore (1 981) desc ribed 

the importance of the proces sor of information within th i s genre to matc h 

the ex pectations (predictions ) of the generator of that informa t ion . 

Con sequent l y, when the special context for information process ing i s a 

t es tin g genre , accuracy of prediction may be con s idered preferabl e t o 

predi ction of a le ss specified outcome. 
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In the present inve stigation, the prediction under assessment could 

be described by Smith's (1978) terminology to be more global than focal 

in nature . Therefore, thi s study in considering the accuracy in 

predictions of the test processor to those predictions anticipated by 

the test generator were, in essence, researching the conceptual match 

between the se nder and the receiver of specified information. Further, 

these predictions are multidirectional in form. That is, the questions 

asked eli cit responses relative to what the readers/listeners assumed 

had transpired, as well as what they assumed would transpire. From the 

data it can be stated that those who were likely to provide the expected 

r es pon se-a lternative for the Raven's Standard Progressive Matrices items 

wer e also more likely to furnish the expected response-alternative for 

the linguistic passage questions under both listening and silent reading 

conditions. In summary, Fillmore's (1981) notion of an ideal reader as 

one whose knowledge and expectations matched that required of a 

particular tes t item has relevance to present study. Further research 

in the co nceptua l match between test generator and processor beyond the 

relational consideration given it in this investigation seems warranted. 

Implications 

Theory 

In this study, the qualitative and quantitative data have, it would 

appear, tentative impli cations for theory in three domain s - l angu age and 

thought, the structure of the intellect and cognition. With regard to 

the issue of language and thought autonomy subjects' verbalizations 

through a selected item of the Raven's Standard Progress ive Matrices 
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appeared to substantiate the theoretical claim for the distinct nature 

of the se sys tems. No one-to-one correspondence was observed between 

s ubject s ' facility in item resolution and their facility in verbalizing 

the re solution process. Also, many subjects chose to verbally describe 

ra th er complex terms by means of ostensive definitions, thu s allowing 

th e object or term to describe itself. For those subj ec t s 

and for those materials included in this research "knowing how" did not 

nec essarily mean "telling how". Such results, however, require further 

inve stigation, and these investigations may wish to examine more 

inten sely the parallel between performance ability and verbalization 

facility. 

Another theoretical domain considered within this research was the 

concept of intelligence and the structure of the intellect. The findings 

of this study, as previously noted, sugges ted the potenti al f eas ibili ty 

of anal yz ing psychometri c ta s k items by mea ns of component , or perhaps 

factor theories of intelligence. In this manner, the psychometric 

empha s i s on product may be tempered or combined with a concern for 

the process from which an expected response may arise. The ability of 

psychometric instruments to predict future academic performance should 

be augmented by the examination of cognitive processes presently at 

work in bringing about successful task completion. Future research 

should continue this investigation into the processing demands and 

informational content of psychometric measures, especially those that 

play a greater role in the placing, labeling or programming of individual s . 

Prediction, as a guide and facilitator of understanding, would appear 

to be an important though little understood process in comprehen sion 

theory. In this study a relationship between linguistic and non-
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li nguistic measures of comprehens ion was analyzed by means of subjects' 

accurate predictions. Such an accurate prediction was apparently 

predicated by subjects ' ability to encode the necessary information, 

draw the expected inferences, and create the required mappings. The 

view of prediction seems somewhat analogous to the detective's procedure 

where the scene is surveyed (encoding), clues are collected (inferences) 

and conclusions as to what occurred are drawn (predictions). Such a 

basic reasoning strategy from the work of Rumelhart (1979) , Sp iro (1 980 ) 

and others, would seem to be a necessary component of understanding. 

Parallels must be drawn between what is schematically-known and what is 

transmitted in the way of information and conclusions made. As research 

in to comprehension continues, especially within a cognitive framework, 

carefu l exam ination of the role of prediction will need to be undertaken. 

Re search 

The results of the current study have indicated the need for further 

research to support the findings presented within the area s of language/ 

thought, intelligence/cognition, analogous reason ing, reading/listening 

and comprehension/prediction. The following are directions and rationale 

for further stud ies: 

l. Limitations placed on the generalizability of the 

results call for investigations extended to include 

different age/grade-level s ub jects in both public 

and private schools. 

2. In order to make the results of the study more 

generalizable, additional research will need to 



apply a similar experimental procedure to varied 

psychometric and instructional materials. 

3. While the present study soug ht to establish a 

relationship between specified lingui s tic and 

non-lingui sti c mea s ures future research may wi sh 

to examine more complex questions with regard to 

this relationship. Appropriate statistical 

procedures will need to be identified which can 

address potentially more complex issues of 

predictive accuracy . 

4. As noted, the definition of listening applied in 

thi s study was rather a limited interpretation 

applied to the reception of orally-read text. 

To provide a fuller picture of the differences 

between reading/listening future studies may 

wish to examine performance differences which 

might arise from the proces s ing of information 

in text/talk modes of presentation. 

5. The selected passages and questions employed 

in this investigation were chosen principally 

because of their wide application in clas sroom 

settings and not for t he cohesive and complete 

nature of their discourse. Later research may 

wish to use linguistic materials of more 

adequate, literary quality that employ more 

appropriate, inferential quest ions. 
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I nst ru cti onal Practice and Diagnosi s 

Th e po ss ible implications for educators as indicated by this s tudy 

are con s i s t ent with many instructional and diagnostic practices currently 

in use or can be regarded as supplementary practices to those commonly 

em ployed. These classroom practices are grouped for the purpose of 

di sc uss ion under the headings of instructional practice and 

di ag nos i s . 

In s tructional practice. 

l. If as Thorndike (1917) hypothesized and as the results 

of this study seem to demonstrate reading 22._ a 

reasoning task,classroom instruction should include 

the explanation of reading as a problem-solving 

activity. Students should be introduced to the fact 

that meaning does not ex i st "on the page", in many 

instances, but arises frequently from an interaction 

between knowledge contained "on the page", "between 

the lines" and "in the head". 

2. This investigation demonstrated the application of 

analogous reasoning tasks as tools for analyzing 

reasoning strategies . Students should be introduced 

to analogies both of linguistic and non-linguistic 

varieties with discussion as to their means of 

resolution. Analogies may also be formulated by 

students and their rule for formulation di scu ssed. 



3 . In the r eading/li s tening setting instructors may 

pr ef ace new or novel information with an analogou s 

s ituation or event with which s tudents are perhaps 

more familiar. Thi s type of technique has recently 

bee n tes ted by Hayes and Tierney (1 980) with positive 

r es ult s obtained for the enhancement of comprehension 

through such an analogy-prefacing approach. 
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5. As t he data from this investigation would seem to 

indicate, predi ction i s an important element in the 

comprehen s ion process. Instructional practices should , 

therefore, introduce the idea of prediction to students, 

its meaning, and its value throughout the entirety of 

eac h reading experience. Opportunities to practice 

predictions with some follow-up discussion should be 

provided in a variety of settings such as a pre-reading, 

during-reading or after - reading activity. 

Diagno s i s. 

l. When assessing students' re s pon ses to ta sk items, i t 

would appear from the finding s of thi s study that more 

information regarding the re s ponse proc ess can be 

garnered by the examination of subjects' approach 

to item resolution. Having subjects ' verbali ze th eir 

method of item resolution wa s the techniqu e employed 

in thi s study . 
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2. Assuming that subjects, as evidenced in this research 

and the research of others (e.g., Rumelhart, 1980; 

Rumelhart & Ortony, 1977) , must be able to employ 

reasoning strategies in the comprehension of oral or 

written discourse, it may prove informativ e in a 

diagnostic situation to assess such reasoning ski ll s 

through the application of analogical reasoning tasks 

such as the Raven's Standard Progressive Matrices . 

3. In the diagnostic sett ing it may serve the examiner 

to employ a measure of reasoning assessment less 

contam inated by accumulated knowledge or crystallized 

abi lities . A non-lingui s ti c measure of comprehen sion 

such as the Bj~e~ permits the diagnost ician to 

assess more fluid abilities, to apply Cattell's and 

Horn's terminology, with limited interference from 

language or cu lture. 

Summary 

In this chapter a summary of the present investigation has been 

provided with a discussion of the relevant findings within the areas 

of language/thought, intelligence/cognition, analogous reasoning, 

reading / li stening and comprehension/prediction. Implications of 

these finding s for theory and research have also been outlined, along 

with suggestio ns for instructional and diagnostic practice. 
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APPENDIX 

A 

Data from Post Hoc 

Pilot Study 



Boys 

Third 
Graders 

Girls 

Boys 

Fifth 
Graders 

Girls 

Table A 

Raw Score Data from Post Hoc Pilot Study 

Subjects SPM Si lent Reading* Listening* -

l 48 50 57 

2 21 10 13 

3 19 3 20 

4 31 14 22 

5 32 14 12 

6 24 6 11 

1 53 58 60 

2 46 35 58 
-

3 27 30 13 

4 40 56 55 

5 31 6 21 

6 23 32 13 

*Data based on inventories of 60 items each. 
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Slosson 

187 

106 

140 

130 

l 08 
-

97 

164 

122 

98 

112 

87 

92 



Boys 

Third 
Grade 

Girls 

Tota l 

Boys 

r:-i fth 
Grade 

Girls 

Total 

150 
Table B 

Means and Standard Deviations from Post Hoc Pilot Study 

SPM Silent Reading Listening Slosson 

-
SD x SD X x SD x SD 

. 
29.33 13. 22 21.00 20.70 30.00 19.30 144. 33 33.21 

29.00 3.56 11. 33 3. 77 15.00 4.97 111. 67 13. 7?. 

29. 17 9.69 16. 17 15.65 22.50 15.96 128.00 30.20 

42.00 10.98 41.00 12. 19 43.67 21.70 128.00 27.28 

31 .33 6.94 31. 33 20.42 29. 67 18.21 97.00 10.80 

36.67 10.62 36. 17 17 50 36.67 21.22 112. 50 25.90 
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Table C 

Correlation Coefficients from Post Hoc Pilot Study 

s·1 tR d " l en ea 1 nc 

.7990 

Li steninq 

SPM . 9131 -

Slosson 

SPM .5880 -

Silent Readinc 

Listening . 8175 
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B 

Data from Procedural Pilot 

157.. 



Boys 

Third 
Graders 

Gir l s 

Boys 

Fifth 
Graders 

Gir l s 

Subjects SPM -

l 10 

2 14 
-

3 18 

4 11 

5 35 

6 26 

1 22 
-

2 27 

3 20 

4 14 

5 30 

6 37 

Table D 

Ravi Score Data 
from Procedural Pilot 

Silent Reading* 

5 

5 

6 

2 

2 

6 

21 

12 

19 

3 

14 

20 

Listening* 

3 

5 

6 

4 

6 

6 

22 

15 

25 

5 

12 

15 

*Data based on inventories of 60 items each . 
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Slosson 

80 

l 02 

111 

79 

100 

106 

106 

l 09 

96 

96 

108 

108 



Boys 

Thi rd 
Grade 

Gir7 s 

Total 

Boys 

Fifth 
Grade 

Girls 

Total 

154 

Table E 

Means and Standard Deviations for Data from Procedural Pilot 

SPM Silent Reading Listening Slo sson 

- - - -
X SD X SD X SD X SD 

19 9.7n 4.3 l.86 5 l. 26 96. 33 13 .57 

13 . 25 3.59 4.5 l. 73 4.5 l. 30 93 16.02 

30.50 6.36 4 2.83 6 0 103 4.24 

25.00 8. l 0 14.83 6.80 15.67 7. 15 103. 83 6. 14 

20.75 5.38 13. 75 8. 14 16.75 8.88 l 01. 75 6.75 

33.50 4.95 17.00 4.24 13.50 2. 12 108 0 
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Table F 

Correlation Coefficients from Procedural Pilot 

Sil t R d • en ea in~ 

SPM 
--.......:. 

. 
. 432 

Li steninq 

SPM . 356 -
Slosson 

SPM .652 -

Silent Readin~ 

Listening . 919 



APPENDIX 

C 

Scoring Materials 



SCORING CODES 

COMP REH ENS I a:'~ PREDICT IO[l 

I ,lVENTORY I 

S = SILENT READING 

L = LISTENING 

✓ = ACCURATE RESPONSE 

X = INACCURATE RESPONSE 

LEVEL B C ) 
LEVEL C C ) 

157 

----------------------------------------------

Ex. B6-1 (3) __ 

--------------------

B8-3 (2) 

B9-1 (2) 

Bl0-2 (3) __ 

Bll-3 (2) __ 

-----------------------
r",' 

___ ,o 

Ex. C8-2 Cl) __ 

-----------------------

C9-~· U ) 

Cl0-5 Cl) __ 

Cll-1 Cl) __ 

(12-L[ (3) __ 

(13-1 ( 3) --

-----------------------
c; 

___ .lo 



LEVEL lJ C ) 

-----------------------
Ex. Dl2-3 (3) --

-------------------
Dl3-l (3) __ 

1Jl4-5 (2) --
DlS-4 (3) --
Dl6-l (3) --
Dl7-4 (2) __ 

___ % 

LEVEL F ( ) 

Ex , F 1 Lf- 3 (Lf) --

Fl5-l Cl) _ _ 

Fl6-3 (3) _ _ 

Fl7-2 (4) - -
Fl8-l! (3) __ 

Fl9-5 (2) _ _ 

r;,, 
___ ,/o 

158 

I rNErJTORY I 

LEVEL E C ) 

-----------------------
Ex, Elf-1 C2) __ 

----------------
E5-2 (2) __ 

E6-l/ (4) -­

[7-2 (1) -­

[3-1 (Lf) __ 

E9-5 (2) __ 

-----------------------
a, 

___ /u 

LEVEL G C ) 

-----------------------
Ex. Gll-4 (4) __ 

-----------------------
Gl2-2 (3) __ 

Gl3-5 (3) 

GlL!-1 (3) __ 

Gl5-3 (3) __ 

Gl6-2 (3) __ 

Of 
___ ,lo 



SCORING (ODES 

COMPREHE i'JSION PREDICTION 

I iNENTO RY I I 

S = SILENT READING 

L = LISTENING 

·, = ACCURATE RESPONSE 

X = INACCURATE RESPONSE 

LEVEL B C ) LEVEL C C ) 

Ex. B8-2 Cl) _ _ 

Bl2-Ll (2) 

Bl3-2 (2) 

Bl4-3 (2) 

Bl5-Li (2) 

Bl6-2 (3) 

----------------------

o/ ___ ,o 

Ex, Cl3-4 (3) __ 

Cllt-3 (2) __ 

(15-2 (2) 

(16-2 (1) -­

Cl7-l (3) __ 

(18-3 (2) --

159 



LEVEL D C ) 

Ex. Dl0-1 (2) __ 

Dl8-2 (3) 

Dl9-2 (3) 

D20-5 (3) 

D21-2 (2) 

D22-3 (3) 

QT 

___ lo 

LEVEL F C ) 

Ex. F25-l (2) __ 

F20-2 (2) __ 

F21-3 (4) __ 

F22-5 Cl) --
F23-l: (3) __ 

F211-2 (3) __ 

___ % 

160 

INVEfffORY I I 

LEVEL E C ) 

Ex. El-1 (3) --

El0- 1 (4) __ 

Ell-1 (3) --

El2- 5 (3) --
El3-l (LI) --

Ell!-1t (3) __ 

LEVEL G C ) 

Ex. G6-3 (2) __ 

Gl7-5 ( J.) 

Gl8-lt (2) 

Gl9-2 (2) 

G"'O L-L -::> (3) 

G21- l CL!) 

(P, 

___ lo 



LEVEL D 
Ex . Dl2-3 

Dl3-l 
Dl4-5 
Dl5-4 
D16-l 
Dl7-4 

Re s pon se Card for Se t D 
Inventory I 

161 



APPENDIX 

D 

Sample Linguistic and 

Non-Linguistic Items 



(13-1 

THE SOUND OF THIS BEETLE: 

A. PLEASED PEOPLE 

B. SURPRISED PEOPLE 

(, FRIGHTENED PEOPLE 

Question and Response-Alternatives for Sample 
Passage from Barnell-Loft Specific Skill Series 
Drawi ng Conc l usions Set C 

163 
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Fl9-5 

LACROSSE IS THE OLDEST ORGANIZED SPORT PLAYED IN NORTH 

AMERICA, THIS FASTJ ROUGH GAME WAS PLAYED BY THE INDIANS, 

EARLY FRENCH AND ENGLISH SETTLERS) AFTER WATCHING INDIANS 

PLAY THE GAMEJ ADOPTED IT AND MADE SOME CHANGES IN THE RULES, 

PLAYERS ARMED WITH LONG STICKS TRY TO THROW OR KICK A BALL 

INTO THE OPPOSING TEAM'S GOAL AREA, 

Sample Passage from Barnell-Loft Specific Skill 
Series Drawing Conclusions Set F 



Fl9-5 

FROM THE STORY YOU CAN TELL THAT : 

A, LACROSSE IS A VERY POPULAR GAME 

B, EARLY SETTLERS LEARNED FROM THE INDIANS 

(, NO CHANGES HAVE EVER BEEN MADE IN LACROS SE 

D, ALL PEOPLE PLAYED LACROSSE 

Quest ion and Response-Alternatives for Sample Passage 
from the Barnell-Loft Specific Skill Series Drawing 
Conclus i ons Set F 

165 
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B11 

◊ 

EB 

1 l 3 

EB ◊ 
4 5 6 

□ ~ 
Sample Item from the Raven's Standard Progressive 
Matri ces Set B - -
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(13-1 

LJID YOU EVER HEAR A STRANGE SOUND COMING FROM THE 

WALL? DID IT SOUND LIKE A CLOC K? IF SOJ IT MAY HAVE 

BEEN MADE BY A BEETLE, LONG AGOJ PEOPLE THOUGHT THE 

TICKING MEANT THAT SOMEONE WAS ABOUT TO DIE, THUS THE 

BEETLE IS CALLED "THE DEATHWATCH BEETLE," 

Sampl e Passa ge from t he Barnel l-Loft Specific Skills 
Drawin g Conc lus i ons Ser i es Set C 



I 

I 

~:::::_=-=-====:::::::::~~~ - -

1 

5 

E10 

2 3 

6 7 

Sample Item from the Raven's Standard Progressive 
Matrices Set E 
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4 

8 



APPENDIX 

E 

Analysis of Data by Sex 



~ 

Third 
Grade 

Fifth 
Grade 

Total 

Girl s 

Third 
Grade 

Fifth 
Grade 

Total 

t 

-
X 

26 .0 

38.4 

32.889 

30. 167 

37.7 

33 .59 

Tabl e G 

Mea ns and Standard Deviations of 

Outcome Meas ure s by Sex 

SPM Silent Reading Li ste ning 

- -
SD X SD X SD 

10.712 7.5 6.856 9. 125 7.769 

8 .1756 18 . 8 8 .28 16.7 8.866 

11. 229 13. 778 9.513 13. 333 9.201 

8. 009 7.583 6.982 l 6 . 91 7 2 9. 823 

8.741 15.0 6. 115 18.3 8 .71 8 

9. 154 l O. 5 7.668 13.0 8.2 52 

-.212, £ > · 05 1.1 8,Q_ _,,,.. . 05 l . l 7 , £ > . 05 
I 
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Slo sso n 

x SD 

128.625 24. 844 

11 8 . 9 21.566 

123.222 23.681 

113.167 12. 089 

111. 3 14 . 02 2 

11 2.318 13.036 

1 .8, £> .05 



APPENDIX 

F 

Data from Study 

I i 
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TABLE H 

Data for Third-Grade Subjects for Study 

Subjects Raven's Silent Reading Li stening Slosson 

l 30 4 15 119 

2 18 3 9 l 04 

3 13 5 9 11 8 

4 26 5 4 l 02 

5 34 5 5 130 

6 44 27 14 115 

7 40 5 5 l 02 

8 30 9 5 122 

9 22 5 9 124 

10 22 3 5 115 

11 40 15 14 125 

12 19 5 5 121 

13 48 25 29 187 

14 31 5 9 130 

15 32 5 4 108 

16 14 2 8 140 

l 7 21 4 4 106 

18 24 3 4 97 

l 9 32 l 3 14 130 

20 30 3 5 92 
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TABLE I 

Data for Fifth-Grade Subjects for Study 

Subjects Raven's Si l ent Reading Listening Slosson 

l 40 28 15 133 

2 50 19 10 127 

3 25 4 5 80 

4 33 l 0 19 99 

5 33 28 28 134 

6 43 15 30 117 

7 39 14 14 116 

8 45 14 15 106 

9 32 l 9 15 129 

10 50 14 24 121 

11 30 14 29 123 

12 35 15 14 l 04 

13 44 28 14 119 

14 42 14 14 119 

l 5 53 29 30 164 

16 46 15 29 122 

17 40 28 28 112 

18 31 3 9 87 

l 9 23 14 4 92 

20 27 13 4 98 




