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ABSTRACT 

The purpose of this study was to investigate the strategies 

employed by proficient and less proficient readers as they engaged in 

the revision of underlying models during the reading of the narrative 

text. Specifically, four research questions were addressed: 

1. What revision strategies can be identified? 

2. What evidence is used in the revision process? 

3. What criteria do readers employ to evaluate revision? 

4. What differences exist between proficient and less proficient 

readers as regards the strategies, evidence and evaluation? 

Sixteen fifth and sixth grade readers participated in this study. 

Eight were grouped as proficient and eight as less proficient on the basis 

of reading test scores and teacher judgment. All readers read the same 

text, taken from Roald Dahl's The Magic Finger. The text was divided 

into ten sections, and readers were asked to read each section orally, 

and then discuss what had happened. The discussion following the reading 

of each section was conducted as an unstructured interview with the lead 

being taken from the child. The entire session was taped and transcribed. 

The major conclusions were: 

1. Readers have available a number of strategies for revision. 

2. Different texts will necessitate the use of different revision 

strategies. 

3. Readers most often use a combination of endophoric and exophoric 



evidence to support revision. 

4. The revision of interpropositional hypotheses involves more 

inference and elaboration of the text. 

5. Proficient readers are more tentative during reading than less 

proficient readers. 

6. Proficient readers construct more interpropositional hypotheses 

than do less proficient readers. 

The major implications of this study are: 

1. Reading programs should include both materials and instructional 

practices enabling the full use of the strategies of prediction 

and confirmation by the reader. 

2. Less proficient readers need to develop their use of prediction 

in text to the point where they are comfortable with tentativeness. 



CHAPTER 1 

INTRODUCTION 

Perhaps an even better analogy for the reenactment of the text is 
the musical performance. The text of a poem or of a novel or a drama 
is like a musical score. The artist who created the score - composer 
or poet - has set down notations for others, to guide them in the 
production of a work of art. Some might say that the performer, 
whether musical or literary, has only to be transparent, to 
obediently hit the exact notes decreed by the author of the work, 
but a contemporary composer reminds us of " the preponderant 
role of the personality of the performer": "honesty compels me to 
admit that the written page is only an approximation, it's only an 
indication of how close the composer was able to corne in transcribing 
his exact thoughts on paper. Beyond that point the interpreter is on 
his own." Moreover, in the literary reading, even the keyboard on 
which the performer plays is - himself. From the linkage of his 
own experience with words, from his own store of memories, he must 
draw the appropiate elements symbolized by the score or text, 
to structure a new experience, the work of art. (Rosenblatt, p.14). 

This research study emerged from a commitment to the conception 

of reading as both a constructive and an interactive process. Louise 

Rosenblatt's words capture these commitments, as she states that the 

reader's construction of meaning, like the performance of the concerto, 

occurs as a process of transaction between the graphic symbols and the 

individuality of the reader. 

Reading comprehension is clearly an experience, a process 

involving the interaction of the reader's knowledge with the text. But 

what is the nature of the experience? What occurs during the process of 

language understanding? These questions stimulated the development of 

the topic of this study. 

1 
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Unfortunately, reading comprehension in education is almost 

universally regarded as a product. Indeed, comprehension is treated as 

being almost synonomous with answers to questions, summaries, retellings, 

reports, statements of main ideas, or other reproductions of the text. 

Typically, comprehension is an all or nothing phenomenon. The reader 

got 'it,' or didn't get 'it.' Unfortunately. not enough is known about 

how the reader does or doesn't get it, and the conception of what should 

be comprehended is too often narrowly construed as a singular, convergent 

interpretation of the text. The uniqueness of individual construction 

is obscured by a conception of meaning residing in the text and the 

reading process is simplified to a mechanical retrieval of the message. 

But, this conception of reading comprehension needs to shed the 

constraints imposed by simplistic views of language communication and 

behaviorist psychology. Educators need to explore the process, the 

experience, the reasoning and strategies employed by the reader during 

the interaction, and thereby conceive of the products of comprehension 

as individual constructions of meaning. 

What is of interest in reading comprehension is how the message 

is constructed and what becomes of the message in the mind of the reader. 

What does the message mean to the reader? How is it assimilated into the 

reader's preexisting knowledge structures? The meaninglessness of 

memorization for recitation is apparent to all, and yet by a persistently 

narrow construal of comprehension as regurgitation, the very me~ningless 

behavior professed to be deplored is encouraged. Comprehension of text 
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as a singular product to be replicated by all readers is not only 

uninteresting, but as current psychological theorizing confirms, 

paradoxical as well. 

The Problem Statement 

Reading comprehension, then, needs to be examined on two fronts -

first, the nature of the process itself needs to be explored and explicated 

and second, the conception of what constitutes comprehension needs to be 

reconsidered and expanded. The problem of this study deals with an 

exploration of one part of the nature of the process of reading comprehension. 

Specifically, the question being addressed is: what are the strategies 

employed by proficient and less proficient readers as they engage in the 

revision and evaluation of their underlying models during the reading of 

narrative text? This is a theoretical problem, being addressed for the 

purpose of contr.ibuting to current psycholinguistic reading theory 

regarding the process of reading compr~he~sion. It is also descriptive 

in that the purpose will be fulfilled through an identification and 

description of the strategies so employed by the readers studied. 

The Background 

Underlying model construction during reading is a product of 

the interaction between reader and text, and is exemplary of the inferential 
t 

nature of comprehension in general. Specifically, model construction 

is the establishment of the overall contextual framework for the text: 
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"When people understand a text, they do not simply, connect the events 

in the text into a sequential structure. Rather, they seem to create a 

complete scenario or model within which the events described might 

plausibly occur" (Bransford and Johnson, 1973, p.121). 

The problem of this research study, then, falls within the 

general area of studies of inference in reading. In fact, most of the 

reading research literature reviewed in Chapter 2 deals with the topic 

of inference in reading, and the Collins, Brown and Larkin (1980) paper 

which is topically related to this study, is entitled "Inference in 

Text Understanding." The term inference, however, far from delimiting 

the nature of the topic, is used so broadly in the literature (almost 

synonomously with any type of reasoning process) that it needs specificity 

for purposes of study. The choice of the term "model construction" in 

this study is motivated by a desire to maintain focus on the specific 

aspect of reading comprehension being addressed and to avoid the confusion 

resulting from the more generic term "inference." 

The notion of model construction during reading may be viewed 

as an outgrowth of a tradition of reading theory espoused by such reading 

theorists as Roach Van Allen, Russ~llStauffer, Louise Rosenblatt, and 

Kenneth Goodman. Any conception of reading as a thinking process has 

necessarily conceived of the reader as an active participant engaged in 

the construction of meaning. As Allen has stated, 

In any of their forms language symbols serve as a means of 
communicating the significance of human experience, and in our 
teaching of language we must never separate the beauty of living and 
the meaning of the univers~.This is so because language itself 
is not a subject; it is rather a medium through which the thought 
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of the world passes and the vehicle in which knowledge moves. To 
separate language from what it stands for, to pull symbols 
away from their meanings, and to teach about the symbols without 
teaching about the experience would be an empty sort of task 
(1976, p.37). 

Within this framework of reading theory, the particular indebt-

edness for the notion of underlying model construction during the reading 

process comes from the work of Collins, Brown, and Larkin (1980), who 

have used the term and described certain aspects of its occurrence. 

The process of underlying model construction, by their account, precedes 

from an initial model constructed by a reader as a hypothesis. This 

hypothesis in turn, generates certain expectations which must be met if 

it is to be retained. If the text does not provide sufficient evidence 

for its retention, then the hypothesis is either revised or discarded. 

There are questions which arise from this view of model construction 

and comprehension, four of which have been posed by Collins et al. 

This model-based view suggests that we cannot characterize 
inference procedures solely in terms of finding connections between 
elements in a text. But it in turn raises a number of unanswered 
questions about how people understand texts. For example: 
1. What precisely is meant by a model of the text? 
2. How do people synthesize these models? 
3. How do people revise their initial models? 
4. Why do people select one model over another? 

. (Collins, Brown and Larkin, 1980, p.385) 

In order to begin an investigation of some of these basic issues, 

Collins, Brown and Larkin conducted research involving four adult subjects. 

Their procedure w~s to read to the subjects four short, but difficult-

to-remember passages, Subjects were then asked to describe their various 

attempts to comprehend the text, and their responses were recorded. 
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The results of their investigations led to the description of 

eight strategies employed in model revision, and four criteria employed 

in the evaluation (confirmation) of the underlying model. These are 

elaborated in detail below. 

Revision Strategies 

Collins et al. use the analogy of a crossword puzzle to describe 

the revision strategies. The relationship of this analogy to their 

psychological orientation of schema theory will be more readily 

apprehended after the development of constructive theory in Chapter 2. 

For . introductory purposes the column or row space in which the word is 

inserted in a crossword puzzle is referred to in the Collins et al. 

description as a 'slot.' In schema-theoretic terms the word inserted 

in the crossword puzzle corresponds to the value assigned the variable 

slot. The following strategies, then, were observed. 

1. If the word generated for a slot leads to a conflict then generate 
a new word for that slot .. (Rebinding) 

2. If you cannot think of a word that satisfactorily fills a slot, 
then try to find another interpretation: of the clue. (Question 
Default Interpretation) 

3. If the word generated for a slot leads to a conflict with a 
crossing word, then question if that crossing word is correct. 
(Question Direct Conflict) 

4. If the word generated for a slot leads to a conflict with a 
crossing word, then question the words that led to the selection 
of that crossing word. (Question Indirect Conflict) 

5. If you cannot think of a word that satisfactorily fills a slot, 
then shift focus to find a crossing word to constrain the current 
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slot (Near Shift of Focus) 

6. If you cannot think of a word that satisfactorily fills a 
slot, then shift focus to find a noncrossing word to constrain 
words crossing this word. (Distant Shift of Focus) 

7. If there are a small set of possible words to fill a slot, 
try each one to see how they fit with possible crossing 
words. (Case Analysis) 

8. If there are several possible words to fill a slot, tentatively 
try the most likely word cr-1ost . Likely ~'lord Assignment) 

Evaluation Strategies 

Collins et al. also describe four evaluation criteria applied 

by their subjects in the determination of model plausibility. They 

state that, "The evidence from all these tests appears to be weighed 

together in evaluating the plausibility of any model" (p.403). The 

four evaluative tests are: 

1. Model Completeness 

The model, if sufficient, should handle all of the questions that 

arise concerning the information in the text. 

2. Model Interconnectedness 

The assumptions and consequences of the underlying model need to 

fit together with all the relations and connections in the model. 

In addition, Collins et at. state that, "Subjects appear to put 

more belief in the plausibility of the model if the different 

pieces tie together in more than one way" (p.404). 

3. The Match of the Model and General World Knowledge 

The assumptions and consequences of the underlying model are 
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evaluated against the reader's general world knowledge base 

for plausibility. In other words subjects use their general world 

knowledge for confirmation of the model. 

4. The Match of the Model and the Text 

Subjects matched the conceptual base implied by the model with 

the "surface aspects of the text" (p.404). In other words subjects 

use the text for confirmation of the model's conceptual base. 

The Need for Additional Research 

Pursuant to their identification of strategies as relevant to 

the construction of underlying models during listening, the need for 

similar research in reading seems apparent, especially since prominent 

reading investigators are either explicitly or implicitly assuming that 

such model construction occurs during the reading process. The following 

quotations ~re presented as support for the pervasiveness of the belief 

that reading involves the construction of an underlying model. 

The schema view fits well with the concepts of sampling, 
predicting, confirming and correcting ... The schema must utilize 
syntactic rules to generate (predict) the clauses and clausal 
relationships. They must also use semantic cohesion, semantic 
structures, and sense of story to predict the meaning. The schema 
are not "instantiated" as some schema theorists have argued. Rather 
the details of the schema are predicted and monitored through confirming 
and disconfirming strategies. The reader, being always tentative to 
some degree, is always prepared to modify or produce an alternate 
schema, to correct, seeking new perceptual construction (Goodman, 
1979, p.660). 

Clues from the story suggest possible interpretations (instantiations 
of schemata) that are then evaluated against the successive sentences 
of the story until finally a consistent interpretation is discovered 
(Rumelhart, 1980, p.47). 
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Clues from the story suggest possible interpretations (instant
iations of schema) that are then evaluated against the successive 
sentences of the story until finally a consistent interpretation 
is discovered (Rumelhart, 1980, p.47). 

I have tried to give, at a fairly concrete level, some picture 
of the hypothesis formation and eVclluation processes that must go 
on during reading, although we are not normally aware of them 
(Woods, 1980, p.79). 

What could be the implications of such a reconceptualization of 
the nature of knowledge organization for reading instruction? For 
one thing, it might suggest an emphasis on knowledge assembly, in 
addition to that already placed on knowledge availability 
(Spiro, 1980, p.269). 

The significance of the exophoric potential, is that, in instances 
where the key to the interpretation is not ready to hand, in 
text or situation, the hearer or reader CONSTRUCTS a context of 
situation in order to supply it for himself (Halliday and Hasan, 
1965, p.18). 

Our approach to comprehension focusses on the comprehender's 
ability to use his general knowledge to create situations that 
permit the relations specified in input sentences to be realized, 
or to postulate situations that allow perceptual events to be 
understood. In short, the ability to create some level of semantic 
content sufficient to achieve a click of comprehension depends 
upon the comprehender's ability to think ( Bransford and McCarrell, 
1977, p.398). 

.'~ l ~ 

The Purpose 

The purpose of this study, then, is to expand on the work of 

Collins, Brown and Larkin, as regards model construction in reading 

narrative material. Collins et al. designed their research for adults, 

limited in number, and the responses were to a listening task involving 

passages of limited length (less than 100 words per passage). This 

study used children as subjects and involved a reading task. Furthermore, 

it included both proficient and nonproficient readers which allowed for 



10 

the determination of the generalizability of the strategies known to be 

emplqy.ed by certain adult I isteners to two groups of young readers. 

Knowledge regarding model construction during reading, particularly 

relating to the question - "How do people revise their initial models?" 

(Collins et aL-, p.385) has been explored and described. 

Significance of the Study 

While there are many significant reasons for conducting theoretical 

research of this type; among them the most compelling, from the applied 

perspective of an educator, is contributing knowledge relevant to the 

assessment of various instructional practices. Reading instructional 

practices emerge from reading theory, and this relationship is illustrated 

below in terms of the Goodman model. 

Despite the existence of an interactive psycholinguistic 

macrotheory of reading since 1967, namely the Goodman model (See Chapter 

2, Goodman's Model of the Reading Process), instructional practices 

persist in our schools which are contrary to its most basic assumption. 

Reading viewed as a language process assumes a certain parallelism 

between the learning of oral language and the learning of written language. 

As such, written language is seen to be acquired when language is functional, 

natural and meaningful. Instructional programs which disect reading into 

arbitrary units to be learned piece by piece and then reintegrated after 

mastery occurs, are antithetical to the conception of reading as a 

language process. More particularly applicable to the questions of this 

study, psycholinguistic reading theory asserts that language comprehension 
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involves the strategies of hypothesis formation and confirmation. 

Any instructional program confining the language unit to a letter, word 

single sentence, or meaningless paragraph is thereby restricting the 

reader's basic strategies for comprehension. An instructional program 

based on reading viewed as a language process uses text which preserves 

the naturalness of language and is meaningful to the reader so that all 

the language cues are available as the reader engages in the constructive 

process. 

This analysis of strategies, as per the research questions of 

this study, is theoretically based .and in fact grounded in Goodman's 

theory (see Chapter 3, Research Question). The relationship then, of 

this research to instructional practices will emerge from the results 

of the analysis relative to psycholinguistic reading theory. If readers 

demonstrate revisions of underlying models constructed during the reading 

process, then support for a psycholinguistic view of the reading process 

will have been generated. Instructionally, any text which is in fact 

too short or too meaningless to allow for the formation of hypotheses 

regarding the underlying model would then represent questionable 

practices. 

Another point of relevance of this study to classroom practices 

lies in the description of strategies for model construction. The 

application of schema theory to reading often narrowly· limits reading 

development to the broadening of the reader's knowledge base, i.e., 

developing the reader'S schema. Spiro (1980) says: 
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I sometimes get the impression that people think the main implication 
of schema approaches is that if a child is having problems with 
comprehension, they are caused by a deficiency of requisite knowledge. 
The solution, then, is merely to build in that knowledge. Clearly, 
availability of appropiate schemata is necessary for comprehension, 
and many reading problems may be traceable to mismatches between 
background knowledge presumed in a given text and that JaGtually possessed 
by the reader. However, schema availability is not a sufficient 
condition for comprehension. (p.259). 

Reading proficiency, then, while dependent on the availability 

of particular schemata, also necessarily involves strategies for access, 

revision, and evaluation. During construction of text, schemata must 

be utilized, not just available. Spiro posits certain questions pertinent 

to children who have difficulty comprehending. 

Do they generate too many hypotheses about what a text is about ... ? 
Too few? None? Once hypotheses are generated, are they characterized 
by inflexibility when they have to be changed? By inertia? Do ·they 
access their schemata too early, prematurely locking themselves into 
interpretations that are not warranted by the data of the text? Or 
do they wait too long, and by the time a schema is selected much of 
the previously read information has been forgotten because it lacked 
an organ1z1ng framework? Is text content appropiately mapped onto 
generated hypotheses? Are hypotheses inappropiately evaluated, 
with little or no checking to see if subsequent parts of the text 
fit (p.261). 

A description of the strategies used in the revision of underlying 

models may be a contribution to the development of a reading theory more 

able to account for some of the questions presented by Spiro. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter is divided into two main sections; the first, 

"Theoretical Framework: Cognitive Science," establishes the theoretical 

orientation of this study to constructive comprehension, by relating 

the general nature of this project to current work being done in psychology, 

artificial intelligence, and linguistics; the second section of this chapter, 

"Related Research: Reading and Inference" relates the focus of the 

research, i.e. reading, to both reading theory and research in inference 

related to reading tasks. 

Theoretical Rationale: Cognitive Science 

The idea for the topic of this study came from the notion of 

generative model construction in reading developed by Collins, Brown, and 

Larkin (1980) in their paper, "Inference in Text Understanding." This 

notion, in turn, is an outgrowth of certain theoretical advances in cognitive 

psychology made during the past ten years, primarily that of schema theory. 

Therefore, before discussing the nature of generative model construction, 

the development of schema theory and the constructivist orientation to 

comprehension will be presented. 

A Challenge to the Message Model 

Historically language processing has been thought to occur in 

13 
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accordance with what has been labelled the "Message Model" of linguistic 

. communication (Akmajian, Demers, Harnish, 1980). Linguistic communication 

according to this model proceeds as follows: 

1. the speaker has a message in mind 
2. the speaker encodes his message in_language expression E. 
3. language expression E is transmitted. 
4. the hearer sequentially decodes language expression E. 
5. the decoded sounds, syntax and meaning conjoin in the form 

of the original message. 

Akmajian et al. note three characteristics of this model 

of communication. First, the message is identified with the literal meaning 

of the words transmitted; second, the processes of encoding and decoding 

are portrayed as linear and sequential; third, the message, as decoded 

by the hearer is seen as identical to the message encoded by the speaker. 

Clearly, the meaning, by this account, is in the language and consequently 

comprehension is a simple story, i.e., if language receivers are equipped 

with the requisite physical apparatus and speak (or read) the same 

language, then, they will comprehend. 

Spiro (1980) and Bransford, Barclay and Franks (1972), have both 

commented on the implications of a deep structure semantic interpretation 

in linguistic theory and its relation to the message model. Their arguments 

are summarized below. 

In an interpretive semantic theory such as formulated by Noam 

Chomsky (1957, 1965) the language is considered sufficient to characterize 

the meaning. But, this interpretation of meaning amounts to an implicit 
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sanction of the message model. A consideration of the hypothesized 

functioning of the semantic interpreter will clarify this point. In 

Chomskian theory the deep structure feeds as input into the semantic 

component, which is equipped to accomplish a lexical search, and has 

access to categorical and functional relationships represented in the 

deep structure. Armed with this input the interpretive device produces 

the output, the semantic interpretation, which is considered to be a 

fully adequate meaning of the expression. The transformational procedures 

which follow the semantic interpretation, specifically do not introduce 

meaning-bearing elements and there is no semantic interpretation read off 

the surface structure. It is not necessary, then, in order to understand 

an utterance, for the hearer to have access to any contextual factors 

(outside constituent groupings) either linguistic or nonlinguistic, and 

inference is limited to an establishment of semantic relations, and 

presuppositional' derivations predictable ~nly from explicity stated 
(:' I. '--'. 

lexical information. 

The message model, then, with its account of the meaning as 

residing in the language, has been at least implicitly sanctioned by the 

semantic component of transformational theory. Linguistic theory and 

psycholinguistic research have both been tremendously influenced by 

Chomsky's theory of transformational grammar, and the resulting picture 

of the language comprehender as a passive decoder, has had a profound effect 

on beliefs about language processing and comprehension. Until recently 

this conception has been generally unassailed in psychology and linguistics. 
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The ldevelopmentof the current view of the language processor 

as an active participant, engaged in a constructive role is actually 

similar to the work conducted by Bartlett in 1932 who concluded that 

comprehension is "an.effort after meaning." Bartlett viewed the process 

of comprehension as one in which the language to be comprehended 

interacted with the comprehender~s existing knowledge structures. These 

structures are referred to as schemata (Kant in 1787 used the term 

similarly), and Bartlett hypothesized that schemata are necessarily employed 

in the interpretation of language. 

Bartlett's research in memory departed from traditional memorization 

of nonsense syllables into the realm of discourse with his now famous, 

"The War of the Ghosts" passage (J. Anderson, 1989). Bartlett's prediction 

for extended discourse comprehension was that the subject's recall of text 

would vary according to the familiarity of story type. If a story followed 

a familiar format, it would be recalled with more accuracy than one which 

did not. "The War of the Ghosts", a West coast Canadian Indian tale, 

confirmed Bartlett's prediction. Unfortunately, in the course of further 

psychological experimentation, his work failed to be replicated (Gomulicki, 

1956, Zangwill, 1972) and the notion that meaning is not in the 

text, but rather in the representation of the construction of the 

comprehender, was effectively lost by psychologists, in the behaviorist 

research tradition, until the last decade. 

In the seventies, a major challenge to the message model arose 
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in the paradigmatic experiment of Bransford, Barclay, and Franks (1972). 

The experiment itself dealt with inferential elaboration in the 

comprehension process, and evolved from sentence memory research. A problem 

the authors saw for psychology was that while a language receiver's 

memory was inaccurate for verbatim recall, a semantic paraphrase was 

readily produced from memory. Thus, "A major task for psychology is to 

characterize the nature of the abstract semantic information that is 

retained" (p.193). Bransford et al. explicitly argued that a theory of 

interpretive semantics was insufficient in a theory of sentence memory. 

"An alternative to the interpretive approach to sentence memory is one 

in which sentences are not viewed as linguistic objects to be remembered. 

Instead they are viewed as information which ,Ss can use to construct 

semantic descriptions of situations. These constructed descriptions may 

contain more information than is represented in the linguistic inputs, 

and hence a purely linguistic analysis of the input sentences will not 

adequately characterize the information available to the listener" 

(p.194). 

Bransford et al. presented a list of sentences to subjects and 

informed them that they would later be questioned about the sentences. 

Among the test items were: 

(1) Three turtles rested on a floating log and a fish swam 
beneath them. 

(2) Three turtles rested beside a floating log and a fish 
swam beneath them. 

In terms of a itransformational linguistic description the two 
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sentences have the same deep structure, i.e. the input to the semantic 

interpreter is identical, except for the lexical specification of the 

prepositions 'on' and'beside.' There is, however, a different description 

generated by the two sentences. The description in sentence (2) includes 

information about a fish swimming underneath the turtles. Sentence (1) 

includes this same information with the additional information that since 

the turtles were on the log and the fish swam beneath them, the fish 

also swam beneath the log. This additional information is clearly not 

specified linguistically, but rather is constructed from the reader's 

general knowledge about relational inferences. The two types of 

sentences were labelled, potential inference (PI), and noninference 

(NI), applied to sentences (1) and (2) respectively. 

After the subjects had heard the original list of sentences 

they were asked (after a three minute break) to identify the original 

sentences from a second list (called a recognition list). The recognition 

list included a pronoun substitution for both sentences (1) and (2), with 

the purpose of suggesting the inference for the PI sentences, but also 

with the purpose of being incompatible with the original NI sentences: 

(1) Three turtles rested on a floating log and a fish 
swam beneath it. 

(2) Three turtles rested beside a floating log and a fish swam 
beneath it. 

The two theories of memory, the interpretive and constructive, 

make different predictions regarding the behavior of the subjects. The 

interpretive hypothesizes that subjects only have access to the linguistic 
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information, and hence that there should be no difference in the 

degree of false recognition of (1) and (2). The constructive theory, on 

the other hand, assumes that subjects employ holistic semantic structures, 

or schemata, in the construction of understanding, and that the semantic 

description so constructed is holistic and in part derived from appropiate 

general knowledge. 

The results supported the constructive theory prediction in that 

subj'.ects did not accurately discriminate between the (PI) sentence and 

the related pronoun substitution foil on the recognition list. Bransford 

et al. conclude, "Results of Experiments I and II strongly support the 

constructive approach to sentence memory. Retention was primarily a 

function of the actual information the latter contained."(p.201). 

Other experimentation (Bransford and Fr.anks, 1971) demonstrated the 

potential of constructive interpretation to units larger than the 

individual sentence. The combined results enabled argument against the 

very basis of the message model, i.e., the mere recovery of information 

specified by the linguistic input. 

In a broader sense the constructive approach argues against the 
tacit assumption that sentences 'carry meaning.' People carry 
meanings, and linguistic inputs merely act as cues which people 
can use to recreate and modify their previous knowledge of the world 
(p.207, Bransford Barelly and Franks, 1972). 

In addition to the demonstration of inferential elaboration in 

sentence and paragraph representation, more support for constructive 

comprehension came from the demonstration of the importance of activated 
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cognitive structures in the establishment of a context for interpretation • 

. The essential role of context is demonstrated in studies (Dooling and 

Lachman, 1971; Bransford and Johnson, 1972) resulting in increased recall 

(considered to be one measure of comprehension) predictable from contextual 

manipulation. 

Dooling and Lachman's study exemplifies the dependency of recall 

quantity on schema activation. A prose passage was constructed dealing 

with the topic of Christopher Columbus and his discovery of America. It 

was however, written in a manner purposefully unrevealing in terms of the 

topic. Thus, for example, the first sentence of the passage begins, "With 

hocked gems financing him, our hero bravely defied all scornful laughter 

that tried to prevent his scheme" '(Doo1ing' ~nd 1achman, p.217, 1971.) 

There were two groups in this experiment: one group read the passage 

without any information as to the topic, and the second group read the 

passage with a title provided "Christopher Columbus Discovering 

America." The recall scores were significantly better for the title group. 

As Spiro (1980) comments regarding these results, "Once again, 

the meaning cannot be considered to be in the text alone" (p.249). The 

conclusion is that comprehension occurs in a context provided by the 

comprehender's activated schemata, or knowledge structures. Without the 

title support, there was no activation of schemata, and hence nothing 

to relate the text to. The words in this situation are meaningless, as 

the reader is unable to relate them to anything he/she knows, and hence 

less able to be recalled. 
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These paradigmatic examples of psychological research illustrate 

the roots for the replacement of the message model with a constructive 

theory of comprehension. Inferential elaboration and contextual support, 

as provided by the language user's general cognitive knowledge, are an 

integral part of the comprehension process. Knowledge about language alone 

is insufficient, and the constraints imposed by an interpretive semantics, 

unable to inco·rporate other than deep structure linguistic representation, 

is not by itself powerful enough to explain language comprehension. 

Before continuing the discussion of the development of constructive 

theory, the construct of schemata, a type of cognitive represehtation 

will be elaborated. The application of memory research, in general, to 

comprehension lies in the assumption that the form of the mind's 

cognitive structures (however the information is organized in our head), 

influences to a large extent the nature of the processing operations 

the mind engages in. Current work in l:0!:';-.i tive psychology has postulated 

schemata as being the most viable representation of cognitive structures. 

Nature of Schemata 

An important problem for any theory of psychology is the issue 

of how knowledge is represented in memory, and concommitantly how that 

representation facilitates the use of knowledge. Schema theory is a 

theory about the use of knowledge which has its roots in past psychological 

theorizing. As Bruner has stated: 

"Bartlett's memory schemata are close to what is intended here, 
and the early work of Piaget (1930), on the child's conception of 
nature, represents a naturalistic account of coding systems in the 
child (p. 296) • 
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The basic idea behind schema theory is that knowledge is packaged 

into units, and these units are referred to as schemata (Rumelhart, 1980). 

The composition of the units and their structure are not clearly determined. 

Schemas may be simply collections of images or propositions or 
they may be more complex. It is not yet clear exactly how schema 
are structured, but it is obvious that they have many interesting 
properties (J. Anderson, 1980, p.129). 

Nevertheless, certain features of schemata are being accorded a concensus 

and these are reported below. 

Schemata are representative of generic concepts (Rumelhart 

and Ortony, 1978: Rumelhart, 1980), i.e. a concept stripped of particular 

instantiation, but preserving the network of interrelations among the 

concept constituents. Schemata exist at all levels of the memory 

representation from the most simple to the most abstract, and comprehension 

involves multiple activation and complex interactions within a multilevel 

framework. Schemata underlie our generalized conceptual knowledge about 

"obj ects·, situations, events, sequences of events, actions and sequences 

of actions" (Rumelhart and Ortony, 1978,p.101). Schemata can be viewed 

in one sense as a concept stripped of particular content, but formally 

intact. 

Four properties of schemata have been described by Rumelhart 

and Ortony (1978). 

Schemata have variables. A schema is a generalized conceptual structure 

receiving at least part of its internal form from the network of inter-

relationships which define the concept. When a particular schema is 

applicable to comprehension it is said to be instantiated, i.e., the 

variables are particularized according to relevant aspects of the stimulus, 
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the context, the situation etc. The variables will be found differently 

in different situations, cut the relationships will always be the same. The : . 

variables are constrained by the schema in that a range of possible values 

is part of the schema's information.about itself. These constraints control 

the instantiation process so that given a set of stimuli as input, their 

instantiation is guided by the acceptance requirements of the individual 

variables. 

Another important function of the variables is that if no 

information regarding the instantiation of a variable is explicit, then 

the system will assign a default value. The power of this feature is 

readily apparent if we consider the nature of language processing, and 

the amount of assignment of default variables' engaged in. For example, 

"she took the list and drove to the store." Comprehension of this 

sentence involves information beyond what is explicit, e.g., 'she' is 

an adult female, there is a car involved, the car started, the car was 

filled with gas, she had a key etc., she took some form of money, her 

list was formulated on considerations of need or want, she intended 

to purchase items as listed, after shopping she will probably return 

to her place of residence, etc. Clearly language users only engage in 

the assignment of defaults if they are relevant, but the default variable 

serves as its own constraint by establishing the parameters of inference 

to the activated schema. Comprehension, then, is basically a process of 

instantiation of schemata through value assignments to the variables. 

Schemata can embed. Part of the structure of a schema~ lies in its 
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internal relationships of variables (above), but part of its structure 

is also received from its relationships with other schemata. Knowledge 

representation contains generalized conceptual units, but ultimately these 

have no meaning outside a broader hierarchical organization. Embedded 

schemata are referred to as 'subschema' and higher level schemata are 

referred to as 'dominating.' 

Schernataexist at various levels of abstraction. Early attempts to 

represent semantic memory dealt primarily with the internal structure of 

lexical items. But schema theory seeks to go beyond lexical representation 

and by doing so to include conceptualization and sequences of actions or 

events. Rumelhart's (1975) story grammar is an illustration of the scope 

of schema theory representation. 

Schemata represent knowledge. Schemata are not like dictionary entries, 

or linguistic entities of any sort. A schema represents knowledge 

associated with concepts in an abstract symbolic manner. While humans 

use language as an expressive mode mor~'than any other mode, it is a 

mistake to conceive of semantic representation only in language terms, 

since human knowledge is not fully represented by language. 

One of the most interesting facts about the notion of schemata 

is the converging of theorizing in mental representation from cognitive 

psychology and artificial intelligence. Schemata~ike knowledge structures 

have been formulated by various artificial intelligence researchers. While 

the results haveelnerged under different names and with somewhat different 

features, the overaU framework is similar. 
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Minsky's frame theory (1980) is a case in point. A frame" is 

a data-structure for representing a stereotyped situation ••• We can think 

of a frame as a network of nodes and relations" (p.355). Frames have 

'slots' that are instantiated, they link to form 'frame systems;' 

they embed in ahiemrchical structure, fill default assignments, etc. 

Schank and Abelson (1980) have combined their earlier work 

(Schank, 1975; Abelson, 1975) into a specialization of the frame idea, 

using the construct of 'script.' " Script, as we use it, is a structure 

that describes an appropiate sequence of events in a particular context. 

A script is made up of slots and requirements about what can fill these 

slots" (p.422). The specialization of scripts lies in their highly 

stylized predetermined nature and application to sterotypic situations. 

Bobrow and Norman (1975) talk about schemata in a similar sense 

as that described above, and work by Kuipers (1975) and Winograd (1975) 

further develop the concept of frames. The general framework of schema 

theory, then, seems to have a pervasive base of support from research both 

in psychology and artificial intelligence. 

From this introduction to the form and properties of schema theory 

the proposed functioning of schemata in comprehension can now be developed. 

The salient questions are: how are schema activated, and how is an 

adequate determination of configuration discovered. Both Rumelhart 

(1980) and Bobrow and Norman discuss these questions. Although the 

terminology varies (Rumelhart prefers 'top-down' and 'bottom-up,' 

and Bobrow and Nelson use 'conceptually driven,' and'data-driven,'), 

there is little departure in substance. The following explication derives 
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basically from Rumelhart. 

Schemata are activated both in a top-down and bottom-up 

fashion. A top-down schema activation is conceptually-driven and derives 

from an expectation on the part of the comprehender, i.e., a particular 

schema is operationalized because the expectation is that it will 

explain some of the input data. When a top-down schema is activated, 

it, in turn, activates its subschema and in fact a whole chain of 

processing ensues as subschema activate more subschema and subschema 

activate dominating schema. Topdown processing may be conceived as 

a whole-to-part search process, because the task of the top-down 

activated schemata is to search the input and find instantiation for its 

variables. The interpretation of input in this sense is guided by 

expectation. 

Bottom-up processing is occurring,' concu~rent ly. Bottom-up 

processing is data-driven, and proceeds in a part-to-whole manner. It 

is assumed that an input stimulus activates certain low-level schemata 

which proceed to activate high-level schemata in the search for an 

overarching framework. 

An important point in the functioning of schemata is that both 

top-down and bottom-up processing occur simultaneously. In order 

for adequacy to be established (aschema to be accepted) there has to be 

a convergence of evidence in both its 'low level' state (derived from 

input) and it's 'higher level' dominating state (derived from conceptual 

knowledge). 

This, then, is the general scheme of schema-theoretic functioning. 

Bobrow and Norman (1975) elaborate on the nature of interschematic 
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communication, particularly as regards a ;contextually sensitive retrieval 

mechanism; and Woods (1980) discusses multiple hypothesis formation 

with a particular focus on reading. But while the details and particular 

points of interest diverge, the general functioning, as just described 

is basically accepted by cognitive psychologists and investigators in 

artificial intelligence. 

Comprehension as a Constructive Process 

Psychology. The first section of this chapter presented the challenge to 

the message model of communication by showing the necessity of 1) 

inferential processing dependent on general cognitive knowledge, and 

2) the establishment of context by general cognitive structures. The 

second section developed the notion of schemata, a particular theory of 

mental representation compatible with the notion of meaning construction 

by the comprehender. The picture of comprehension as a passive process, 

one in which the language exhausts the meaning, is simply untenable in 

light of current research. The role of schemata, inferencing, and the 

effects of context on comprehension have already provided adequate 

evidence for the rejection of such a theory. This section cites some 

additional research for the purpose of further explicating the constructive 

orientation of this study. 

The term 'cognitive science' is being used to apply to a new 

interdisciplinary study. Bobrow and Collins (1975) say, "Gognitive 

science includes elements of psychology, computer science, linguistics, 
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philosophy and education, but is more than an intersection of these 

disciplines. Their integration has produced a new set of tools for 

dealing with a broad range of questions" (pp.ix-x). This term is being 

introduced because in fact each of these disciplines being grouped under 

the rubric of 'cognitive sciences' provides examples of research being 

conducted from a constructive orientation. As such, it provides a 

unity from which to view the research reviewed below. The particular 

studies and topics selected for illustration are not in any way meant to 

be exhaustive, but rather exemplary. 

Beginning with psychology, Rand Spiro (1980), a cognitive 

psychologist, writes: 

All things considered, the constructivist position seems unassailable. 
The cognitive meaning of discourse, what the prose means to the 
individual reading or hearing it, is something more than can be 
derived by any linguistic or logical analysis of the linguistic 
objects 'in the text.' The text is obviously part of the meaning
creating process. However, it must be considered in concert with 
the contextual settings and the activities of the reader/hearer who, 
by making an effort after meaning, will attempt to construct a 
comprehension product that makes sense within his or her individual 
view of the world (p.250). 

Of the potential sources of meaning outside the text, cognitive 

psychologists have particularly explored the prior knowledge base, and 

less extensively, the situational variables. Spiro (1980) has suggested 

three areas of research dealing with the prior knowledge base: 1) pragmatic 

implications, 2) specific world knowledge, and 3) text structure. 

Bransford, Barclay and Franks (previously discussed) established 

that inferential elaboration regarding spatial relationships occurs 

during the comprehension process. Johnson, Bransford and Solomon (1973) 
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conducted an experiment to show that knowledge other than spatial relations 

" is also inferred. This is generally referred to as pragmatic implication 

after Spiro (1980). "Pragmatic implication may be contrasted with justified 

logical inference in that the form deals with states of affairs that would 

be expected to be true with a high probability given some other state of 

affairs (determined by one's knowledge of the world), but are not 

necessarily true" (p.254). 

Johnson et al. designed two classes of items to see if subjects 

made inferences about 1) ~bjects which might be involved in certain 

relationships; and 2) consequences suggested by certain relations. The 

experiment consisted of an acquisition phase and a recognition phase. 

Subjects differed with respect to the acquisition lists (the inference 

was either invited or not invited) and received the same recognition 

list. 

John was trying to fix the bird house. He was pounding the nail, 
when hfs father came out to watch him and to help him do the work 
(p. 203) . 

This is a typical acquisition list with an invited inference, 

i.e., the instrument for pounding. The corresponding version with the 

noninvited inference read: 

~ohn was trying to fix the bird house. He was looking for the 
nail, when his father came out to help him do the work (p.203). 

Subjects, then, read one or the other versions and then viewed the 

recognition statement -

John was using the hammer to "ttix the bird house when his father came 
out to watch him and to help him do the work (p.203). 
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The results were as predicted, the invited inference group 

falsely recognised the statement that made the implication explicit. 

Prior knowledge is also being investigated in terms of specific 

world knowledge and the construction of meaning, as demonstrated in an 

experiment by Sulin and Dooling (1974). In this study a passage was 

constructed regarding Helen Keller's unmanageableness as a child and her 

parent's decision to hire a private teacher. There were two versions of 

this passage - in one, the name Helen Keller was used, and in the other 

the name Carol Harris. A recognition test was given one week later which 

included such items as "She was deaf, dumb, and blind." These items 

were true facts about Helen Keller, but in fact had never appeared in 

nor were implied by, the passage. The prediction was that the group 

reading the passage with the name Helen Keller would falsely recognize 

the factual material. The prediction was verified. 

The last type of research dealing with prior knowledge is that 

of text structure. A number of people';'lJ...;"yer ,1975; Thorndyke, 1977; 

Mandler and Johnson, 1977) have shown that structural characteristics 

of the text influence the construction of the :'semantic representation. 

Meyer's research, for example~ identifies the hierarchical structure 

of a text and correlates subjects' recall of text with the hierarchical 

template. Her results demonstrate that subjects' memory is better for 

the major points in the structure. It is assumed from this that part 

of a reader's prior knowledge is knowledge about hierarchical structure 

in text. Related work is found in the exploration of story grammars, 
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which are basically attempts to formalize knowledge about the structure 

of a story both in terms of relationships between elements and hierarchical 

positions in the story structure(Rurnelhart, 1975; Mandler and Johnson, 1977; 

Stein and Glenn, 1979; Thorndyke, 1977). 

As a demonstration of the importance of situational variables, 

Spiro (1980) has adapted the following passage from Bransford and Johnson 

(1972). 

John Smith is responsible for a unique idea. He was seen outside 
of apartment houses on Main Street playing a guitar. It was hooked 
up to an amplifier suspended many stories above by a balloon. A 
second balloon held aloft by a monkey carrying a cup that was held 
out to the inquisitive tenants by their windows. 

Spiro then invites a consideration of the semantic representation 

as constructed by the reader if the selection had appeared in: 

People Magazine 

Electricians' News 

the business section of Newsweek 

the ASPCA Weekly 

The list of formulation of scenarios could go on. Spiro is attempting 

to expand the conception of context beyond the mere activation or non-

activation of schemata to include the whole complex of personal-social 

factors. 

In summary, these examples have been presented to indicate 

the type of support being given from cognitive psychology for a constructive 

orientation to comprehension. Inferential elaboration, specific semantic 
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memory, expectations regarding text structure, and situational variables 

have all been seen to be operative in the complex interactions of text 

and reader. 

Artificial Intelligence 

The similarity of formal mental representation being constructed 

by research in artificial intelligence and cognitive psychology has 

already been noted, e.g. schema, frame, script. Additional convergence 

of the disciplines, and additional demonstration of the power of the 

constructive theoretical framework comes from Winograd's work on the 

potential resolution of the declarative/procedural representation controversy. 

Winogard (1975) has explicated the problem and has discussed the possibility 

of synthesis within a frame-type heuristic. 

Briefly, the argument involves the claim by both the declarativists 

(knowing-that), and the proceduralists (knowing-how), that their respective 

positions represent the solution to the representational problem, or how 

knowledge is represented in cognitive structures. Declarativists assert 

that knowledge is composed of two types: 1) specific facts, and 2) a general 

set of procedures that are applied to the factual data. This position 

is essentially a modular approach to representation with the advantages 

of economy, flexibility, and ease of learning (simple accretion), and ease 

of communicability (natural language is primarily declarative). 

On the other hand proceduralists believe that "the human 

information processor is a stored program device, with its knowledge of 
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the world embedded in the programs" (Winograd, p.186). In other words 

static knowledge and the reasoning processes are not stored separately, 

but together. This is a strongly interactive position where the functioning 

of any subunit may cause extensive reverberations and interactive side 

effects, and in which the meaning of a particular subroutine may rarely 

be understood in isolation. The advantages of interactive representation 

are that procedures are 'built-in' and need not be expressed in cumber-

some declarative format. The disadvantage is in the gross redundancy 

of information in the form of multiple representations. 

The basic underlying difference between the two is in the 

degree of the projected complexity of representation. The solution, is 

however, not as simple as saying that some things are represented 

procedurally, and some declaratively. Winograd (t975) remarks: 

At this point it is tempting to look for a synthesis- to say 'You 
need both .•. ' This reaction misses what I believe is the fundamental 
ground for the dispute. It is not simply a technical issue of formalisms, 
but is an expression of an underlying difference in attitude toward 
the problems of complexity. Declarativists and proceduralists differ 
in their approach to the quality between modularity and interaction 
and their formalisms are a reflection of this viewpoint (p.191). 

This type of synthesis of an important problem in psychology is 

further evidence of the use and power of a constructive orientation. 

Linguistics 

This chapter began with a discussion of a model of linguistic 

communication and a return will now be made to the field of linguistics 

as the work of the last decade supporting the view of a constructive 
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comprehender is also reflected in current linguistic studies. 

In the initial discussion of the message model the notion of the 

meaning being in the text and the view of the comprehender as 

engaging in rather simplistic mechanical computations was discussed. 

Further the relation of the message model to Chomsky's original 

semantic component of transformational theory was also noted. Indeed 

in Chomsky's standard theory the semantic interpretation was 

insensitive to context, and in fact to any information beyond the 

scope of lexical, categorical and relational knowledge. 

In a somewhat similar way, the projection rules of the semantic 
component operate on the deep structure generated by the base, 
assigning a semantic interpretation (a'reading') to each constituent 
on the basis of readings assigned to its parts (ultimately the 
intrinsic semantic properties of the formatives) and the 
categories and grammatical relations represented in the deep 
structure (Chomsky, 1965,p.144). 

The semantic interpretaion is obviously more complex than Chomsky's 

original formulation, and in fact, Chomsky's revised standard theory 

(REST) reflects more of the complexities of language processing. 

However, before turning to a discussion of REST, some other 

relevant problems being investigated in linguistics are briefly 

introduced. 

The sentence has generally been viewed as the primary focus of 

linguistic research by transformational theorists. Even, however, 

within the limits of the sentence confines, it has become more clear 

that the semantic interpreter must extend its sensitivity. Examples 

of this research include work in the given-new distinction and anaphora. 
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The given-new distinction requires an interpretation sensitive 

to phonology and contextual inference. Given-new (Chafe,1972; Clark and 

Clark,1977; Halliday, 1970; Clark and Haviland,1977; Clark, 1977) is 

simply the distinction between given information, that which the speaker 

believes the hearer does not yet know. Given and new information is 

signalled by stress (the word with focal stress conveys the new information), 

and in simple sentences can be identified with subject and predicate 

(the predicate containing the new information). Language comprehension 

must be constructive in order to accomodate these notions. 

Listeners rely on the given-new strategy to interpret sentences. 
When told something, they compute what is given and what is new 
in the utterance, search memory for an antecedent of the given 
information, and then add the new information to memory (Clark and 
Haviland, p.38). 

Clark (1977) discusses "bridging' which is sometimes a part 

of the construction of the given information. According to Clark, bridging 

occurs when the interpretation of a particular utterance is dependent upon 

certain information given in his previous utterance. As memory is searched 

for the antecedent of the given information it may easily be retrieved, 

as in the processing of the second sentence below. 

John saw someone leave the party early. It was Mary who 
left (Clark, 1977, p.412). 

From the perspective of the second sentence, the given information is 

'x left,' and the antecedent is clearly given in the first sentence. In 

this case the new information is integrated into the given knowledge 

structure. 
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The antecedent, however may not be so readily available, as in 

In the group there was one person missing. 
It was Mary who left (Clark, 1977, p.413). 

In this case the given information, 'x left,' does not have a clear 

antecedent in memory. Clark says, "When this happens, he is forced to 

construct an antecedent, by a series of inferences, from something he 

already knows" (p.413). In this example, the bridge can be reasoned by 

connecting someone missing with someone leaving. Crearly, in this act 

of bridging, an appeal to the individual's cognitive structure is 

being made, outside the meaning derivable from the language, and beyond 

the context of the immediate constituent. 

Winograd (1973) points out that the resolution of pronoun reference 

is sensitive to prior linguistic context, and general world knowledge. 

"A human language user is always engaged in a process of trying to 

understand the world around him, including the person he is truking to. 

He is actively constructing models and';h~otheses, and he makes use of 

them in the process of language understanding" (p .184) . 

Winograd gives the following examples of ambiguity involving 

'it. ' 

(1) I dropped a bottle of coke on the table and it broke. 

(2) Where is the tool box? I dropped a bottle of coke on the table 
and it broke. 

(3) Where is the furniture polish? I dropped a bottle of coke on the 
table and it broke. 

The deductive reasoning process is described for each example. 

(1) A consideration of syntax and semantics both combine to make 
it more likely that 'it' refers to the bottle. 
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(2) The tool box is assumed to be relevant to the discussion and 
to the repairing of whatever 'broke.' In this case 'it' must 
refer to the table, since it is unlikely that either one would 
repair a broken coke bottle, or that a tool box would be useful 
for bottle repair it it was attempted. 

(3) In this case the furniture polish would hardly be appropiate 
for use on a broken table, but would be appropiate to assist 
in the clean-up following the effects of a corrosive liquid 
being dumped on the table's surface. 

Another area of relevant research in linguistics (and philosophy) 

is the area of pragmatics, or the study of language use. Akmajian, Demer~, 

and Harnish (1980) conclude that there are certain inadequacies in the 

message model, linguistically speaking: ambiguity, reference, speaker 

intention, non-literality, indirect speech, and the use of speech in the 

performance of conventional acts. 

Clearly more than just a cornmon language is required 
to enable the hearer to identify the speaker's communicative 
intentions on the basis of what he utters. A shared system of 
beliefs and inferences must be operating, which function in effect 
as communicative strategies (p.1S). 

Speech act theory reflects many of these problematic areas, and is a 

field now being taken seriously by many linguists. 

Speech act theory focusses "on what a person is doing with words 

in particular situations; we focus on the intentions, purposes, beliefs, 

and wants that a speaker has in speaking" (Akrnajian, Demera"Harnish, 

1979, p.268). Speech act theory owes much to the work of Austin (1962) 

who theorized that a view of sentences as strictly formal objects could 

not explain why some sentences of declarative form were not subject to 

a truth conditional semantics. For example: 
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I now pronouce you man and wife -

is of declarative form and yet, unlike other declarative sentences, not 

readily evaluated as being true or false. Instead, according to Austin, 

this is a "performative" sentence used to accomplish some act. In fact 

a study of speech acts has found many similar anomalies in our language. 

A determination of the point of an utterance (how it is being used) is 

undetermined by its form, and needs to be supplemented by considerations 

of speaker intention and context. Another example, this time from 

everyday conversation: 

Can you pass the salt? 

If form were the hearer's only clue as to the utterance's point, then a 

simple yes/no response seems to be in order. After all it is a yes/no 

question. But in fact, typically this is not a question at all, it is 

a request, and is interpreted as: 

Pass the salt. 

Bach and Harnish (1979) have formulated a theory of linguistic 

communication and speech acts with content, context, and speaker intention 

connected inferentially, Their speech act schema describes strategies 

which the hearer uses to progress from a perception of the utterance 

to a recognition of the speaker's communicative intent. In this scheme, 

the hearer evaluates the utterance in a basically sequential processing 

(beginning with literalness) in order to determine appropiateness of 

intent in terms of relevant contextual factors. Roughly speaking, after 

the hearer identifies the utterance, reso I ves ambiguity, and determ.Lfles 
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reference, then communicative intent is inferred from a contextually 

sensitive device as direct literal, direct nonliteral, or indirect. 

This conception of language conprehension can handle the inadequacies of 

the message model in terms of the criticisms of Akmajian, Demer~, and 

Harnish (noted above), but only with the addition of added complexity 

attributed to the comprehender. 

In concluding this discussion of linguistic theorizing and 

constructive comprehension, it is interesting to note that such linguistic 

developments as introduced above have not gone unnoticed in Chomsky's 

own work. There is, in fact, an interesting comparison to be ~ade in 

the quotation from Aspects (cited above,196S), and the following 

from Reflections on Language. 

Thus, the rules of the base (B), including the rules of the 
categorical component and the lexicon, form initial phrase markers 
(IPM). The rules of the transformational component (T) convert these 
to surfact structures (SS), which are converted to logical forms (LF) 
by certain rules of interpretation (SR-l, namely, the rules involving 
bound anaphora, scope, thematic relations, etc.) ••• The logical forms 
so generated are subject to further interpretation by other semantic 
rules (SR-2) interacting with other cognitive structures, giving 
fuller representations of meaning (p.10S). 

There are, in the new account, two semantic representations, and both 

are sensitive to information in the surface structure. Interestingly enough, 

SR-2, while not explicated by Chomsky is seen as "interacting with rules 

belonging to other cognitive structures to form fuller representations 

of 'meaning'" (p.1OS), and "they interact with considerations relating 

to situation, communicative intention, and the like" (p.104). 
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Summary 

As stated in Chapter 1, this research is being conducted from 

a firm commitment to an orientation of constructive comprehension and to 

interactive reading theory. Because interactive reading theory is 

"separable from a theory of constructive comprehension, the division of 

this chapter is ultimately artificial, but was included, as the research 

interests discussed herein illustrate the development of a constructivist 

comprehension theory in psychology and linguistics, and thereby provide 

additional background for the principles of interactive reading theory. 

The purpose of Section 1 has been to establish the nature of the 

construcivist orientation to language processing. The view of language 

processing from the more simple notion of the message model and a deep 

structure semantic interpretation has been developed through the pioneering 

studies in inferential elaboration and contextual support, and resulting 

in the explicit challenge to the view of language from an object to be 

remembered to that of an object supplying information from which the 

comprehender constructs semantic representations. As Bransford, Barclay 

and Franks (1972), succintly state, "a purely linguistic analysis of the 

input sentences will not adequately characterize the information available 

to the listener" (p.194). 

Psychological experimentation abounds, and the particular 

necessity of inferential elaboration, general world knowledge, knowledge 

about text, contextual support (linguistic or nonlinguistic), and 

situational variables have all received adequate documentation in the 

field. 
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Further, the notion of schemata as cognitive representations of 

. knowledge has been presented as being compatible with a constructive 

interpretation, and its similarity to mental representations being form

ulated in artificial intelligence has been noted. 

Finally, the growth in linguistic theory as evidenced by the 

exploration of the given-new contact,speech act theory, and an enriched 

semantic interpreter has been briefly included. 

A constructive orientation is clearly pervasive, and at this 

time provides the mo~successful model of language comprehension. 

Related Research: Reading and Inference 

The first section of this chapter established the theoretical 

orientation from the cognitive sciences. This section focusses on 

the particular field of emphasis of this study - reading. 

Generative Model Construction 

While the results of the Collins et al. research in terms of a 

specific description of the strategies employed in model construction 

were presented in Chapter 1, the theoretical base of their research 

is included in this review section. 

The construct of generative model construction evolves from a 

position that meaning is constructed by readers interactively, as they 

engage cognitive structures with textual stimuli. Comprehension, 

then, emerges as an interactive process. Collins et al. assume this 
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constructivist position and begin their discussion by suggesting that 

there are two views of how text is constructed. The first view is 

referred to as "text-based," and the second as "model-based." 

Text-based construction is decidedly focussed on the text, and 

the inferences are drawn as the reader determines relationships and 

connections among various events and states. The reader's job from 

this view is to fill in the connections left unstated in the surface 

structure, by recourse to knowledge about language, the world and context. 

The text base itself can be viewed as a set of propositions whose relations 

must be established before a coherent interpretation can be made. 

Frederiksen~s taxonomy of inference'(1979), (see Chapter 

2, Taxonomies), derived from his propositional theory, and is an example 

of a text-based inferential model. Frederiksen has taken his eight classes 

of operations on propositions and subdivided them into specific categories 

of inferential operations. As Collins et ale state, this text-based view 

"permeates semantic network theory" (p.386). 

Alternatively the model-based view of text construction argues 

that comprehension is more than a filling in of semantic relations. The 

comprehender, by this account, infers an underlying 'model which organizes 

the surface structure fragments. The relations and connections of semantic 

networks are also inferred by the comprehender within the overarching 

framework of an underlying model. Inferring of the model is controlled 

by a target structure which specifies certain a priori constraints 

operating a means-end analysis. Collins et ale refer to their views 
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a"progressive refinement theory of text understanding" (.387). The 

major features are discussed below. 

Comprehension is viewed as a constructive process, whereby the reader 

constructs an initial model, which proceeeds through refinement of models 

and results in a final model which is called comprehension. 

psychology and involves a specification of variable slots in competing 

models. The overall process is one of constraint satisfaction. As 

questions become more specific (during model refinement), then the 

reader's search for relevant information is constrained more and more. 

This search structure is simultaneously guided by a "target structure" 

which further constrains the hypothesized models to a means-end analysis. 

A means-end analysis assumes that comprehension of narrative text operates 

from the knowledge, that characters have both goals and methods available 

for the achievement of these goals, and that there exist certain pre

conditions to the applications of certain methods. The model-based 

view then, is an enrichment of text-based inferencing, as readers not 

only infer semantic relationships but also a construction of underlying 

models guided by their tacit knowledge of narratives as reflective of 

human behavior. 

This view of comprehension is clearly indebted to schema theory, 

and in fact it seems that the view of inference has simply been expanded 

from one of cementing connections in a propositional network to one of 

inferring the slots in schemas. But, Collins et al. introduce the notion 

of generativeness to increase the power of their model. If the target 
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structure is nongenerative then comprehension is simply a matter "of 

selecting and filling out schema, but if the target structure is 

generative, then it can produce an infinite number of models. The 

power of this conception is in keeping with pretheoretic intuitions 

that comprehension is more dynamic than a mere instantiation of preformed 

schemas. The novelty, creativity, nuances, and endless variety of human 

behavior is nonspecifiable, and yet also nonrandom. The notion of 

generativeness aptly handles these considerations. 

In order to provide a more complete background for the conception 

of this research project, the Collins et al. work will be placed within 

the framework of interactive reading theory. For just as this study 

is indebted to a schema-theoretic psychological orientation, so it 

is also conceived in an interactive or psycholinguistic model of the 

reading process. 

Goodman's Model of the Reading Process 

Goodman's model of the reading process has been selected as 

exemplary of interactive reading theory, both because it was the first 

psycholinguistic reading model available, and because it remains the most 

complete macrotheory available. 

Goodman's conception of the reading process ,received widespread 

recognition in 1967, and was heavily influenced by the emergence of new 

theoretical insights both from linguistics and psychology. Briefly, the 

late fifties saw the introduction of Chomsky's transformational grammar 

theory which underscored the complexities of language processing 
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(syntactically speaking) and introduced the conception of multilevel 

processing in language. At the same time, psychology was shedding ir,s 

behaviorist trappings and reentering into an exploration of the domain 

of mental life, or cognitive processes. The field of psycholinguistics 

came into its own in the sixties, as Chomsky reviewed Skinner's Verbal 

Behavior and researchers, such as George Miller, began designing experi-

mentation to ascertain the psychological reality of tranformational 

grammar. Within this climate, Goodman began to formalize his reading 

theory based on extensive research with children reading orally. Even 

at this state it is interesting to note Goodman's commitments to 

interdisciplinary study. 

What is needed is a synthesis of old and new, of linguistic, 
psychological, and pedagogical knowledge. Then perhaps there will 
be an understanding on which to build a program to reach everyone 
to read (Goodman, 1967, p.512). 

Goodman's theorizing has always been accompanied by research 

in the area of oral reading behavior. Analyzing children's reading 

errors was not a new idea (Gates, 1922; Monroe, 1932; Madden and Pratt, 

1942; Morton, 1964; Weber, 1968, 1970), however Goodman successfully 

synthesized the linguistic and psychological theoretical developments 

into a powerful new analysis for the interpretation of reading errors. 

Goodman's study of oral reading from 1962-1978, influenced the original 

mnceptions of his reading theory and subsequent revisions. The resultant 

research methodology,known as miscue analysis, is important both 

theoretically and diagnostically. 
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It was from the analysis of miscues that Goodman became convinced 

of the constructive nature of the reading process, and the appropiateness 

of applying linguistic theory to reading behavior. 

First, it was obvious that oral reading is not the accurate 
rendition of the text that it had been assumed to be. Readers, even 
good ones, make errors. Second, it was clear that linguistic insights, 
scientific views of language were very much appropiate to describing 
reading behavior. The things the readers did were linguistic things
they were not random (1973, p.S). 

These three threads, then, - interdisciplinary study, the wedding 

of theory and research, and reading as a language process- have been 

continuing commitments of Goodman's and his model of reading may be 

better understood in this light. 

Central to the theory is the belief that reading is a language 

process and as such the reader is dependent on three cue systems - the 

graphophonicthe(relationship between the written form (grapheme) and the 

spoken form (phoneme), the syntactic (word grouping, constituent grouping, 

and linear order) and the semantic (the meaning). The three cueing systems 

are simultaneously utilized by the reader with variable dependencies 

established as a function of the particular reading experience. If, 

for example, readers are highly familiar with the subject matter, then 

they will depend on the graphophonic system very little. 

These cue systems are used simultaneously and interdependently. What 
constitutes useful graphic information depends on how much 
syntactic and semantic information is available. Within high 
contextual constraints an initial consonant may be all that is needed 
to identify and make possible the prediction of an ensuing 
sequence or the confirmation of prior prediction (1973, p.25). 

The departure here,' from a traditional view of reading, which tended to 
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credit only the graphophonic cueing systems, was and still is controversial. 

Goodman truly expanded the conception of reading to a language process 

with explicit evidence of children's recourse during reading to the 

three cueing systems. 

The dynamics of the reading process according to Goodman, are 

provided by a focus on meaning. There is no other purpose for reading 

except to get the meaning, or construct the message. "The task is to 

get the underlying structure, to get at the meaning, and to constantly 

keep the meaning in mind" (1971,p.7). Certain strategies are available 

to readers in their quest for meaning. These are - sampling, prediction, 

confirmation, and correction. Sampling involves regarding the print 

in a variable unit depending on the nature of the reading experience, 

prediction is the formation of hypotheses regarding the succeeding textual 

units in terms of syntax and semantics, confirmation is the acceptance 

or rejection of the hypothesis and correction is a strategy of regression 

and/or' reprocessing of textual and nontextual cues. 

Readers develop sampling strategies to pick only the most useful 
and necessary graphic cues. They develop prediction strategies to 
get to the underlying grammatical structures and to anticipate what 
they are likely to find in the print. They develop confirmation 
strategies to check on the validity of their predictions. And they 
have correction strategies to use when their predictions do not 
work out and they need to reprocess the graphic, syntactic, and 
semantic cues to get to the meaning (1973, p.9). 

The interactive nature of the reading process is evident in these 

reading strategies. Readers" predictions will be formulated by using the 

graphic cues, knowledge about reading and language,and general knowledge. 
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There is, therefore,_ an interaction between the print and the readers' 

knowledge. Reading is truly a constructive process in this conception 

and Goodman's theory is well supported by an extensive data base with 

innumerable examples from readers (Goodman and Goodman, 1978, 1980). See 

Figure 1 for a more complex graphic presentation of Goodman's model. 

The problem of this study clearly deals with Goodman's strategy of 

prediction. Prediction ranges in levels from perhaps a 'micro' hypothesis 

regarding features of letters to a 'macro' hypothesis regarding the theme 

of the selection. What Collins, Brown and Larkin refer to as model 

construction is prediction on a macrolevel, e.g., "What is this story about? 

What is happening here?" Goodman has always stressed the tentativeness of 

the reading process, and has recently reconfirmed the committment. 

The theory of the reading process I developed is still best summed 
up in the statement "Reading is a Psycho linguistic Guessing Game" 
(Goodman,1967). I reached the conclusion that tentative information 
processing, guessing on the basis of minimal actual information 
is the primary characteristic of reading. The reader interacts with 
an author through a text to constrt";.:'1; .... 'leaning. That means that there 
is an interaction between thought and language, hence a psycholinguistic 
process is in operation. Most recently, I've realised that the tentative
ness of the information processing is even more significant than I 
had thought earlier (1979,pp.657-658). 

The tentativeness and multilevel led nature of the prediction 

process correlate with Collins' et al. notion of model refinement. 

This introduction to interactive psycholinguistic reading theory 

provides a foundatioil from which to view both the Collins et al. research 

and this project. The progressive refinement theory of Collins et al. 

can be viewed within the general framework provided by Goodman of 
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hypothesis confirmation and rejection, and underlying model construction, 

can similarly be viewed within his theory as prediction at a macrolevel. 

In fact, Goodman has recently criticized research conducted outside a 

general framework of macro-theory as being atheoretical, and nonproductive. 

A problem with many recent attempts at reading theory, particularly 
those involving cognitive psychologists, has been a tendency to avoid 
macro-theories of the entire reading process. We get, instead partial 
theories of text comprehension, of propositional structures of texts, 
or of schema functioning .•• But all the findings and theories will 
eventually need to come together into an inclusive view. Though 
my theory has not been explicated in complete detail, since it is a 
macro-theory of the reading process it must accomodate research 
findings, provide alternate explanations if it can, or yield to a 
new, better theory. But there must be a macro-theory of reading 
and it must account for all aspects of the process and serve as a 
base of theories of reading development and reading instruction 
(1979, p.660). 

Related Research in Inference 

With the exception of the presentation of particular strategies 

from the Collins, Brown, and Larkin paper (1980), the research presented 

thus far has been for the purpose of establishing the theoretical frame-

work for the problem of the study. While the Collins, Brown and Larkin 

research is the most directly related to the topic of this paper, other 

research has been conducted in reading and inference which is relevant. 

A new field of research in inference is emerging, which views, 

for example, prediction as a type of inferential process whereby evidence 

is assessed and the most probable ensuing consequences are inferred. Most 

research exploring .probabilistic reasoning and comprehension is recent, 

and is a product of the constructive view of the language user. This 

research is actually independent of a larger body of work dealing with 
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. the child's capacity to solve problems in logical reasoning. Paris 

(1978) has elaborated on this distinction. Basically, inference studies 

dealing with logical, temporal and causal relations are conducted in the 

tradition of "pure" reasoning research with an aim of identifying cognitive 

operations outside a contextual framework, but in contrast, research in 

pragmatic inference, deals with truth values in relation to content and 

appropriateness. 

It is the work dealing with inference and comprehension within 

the pragmatic framework that is relevant to this paper. For organizational 

purposes the following sections have been established: the developmental 

nature, taxonomies, and educational research. 

Developmental Nature 

While the issue of the growth and development of inference in 

language comprehension is tangential to the particular questions of this 

paper, the research is included because it is relevant to the educational 

topic of reading and because unlike most research in constructive compre

hension it deals with children. 

There is primarily one person identified with research in inference 

as a developmental process - Scott G. Paris. He has conducted a number 

of experiments with colleagues, beginning in 1973. His work will be 

briefly reported below. 

Paris and Carter (1973) and Paris and Mahoney (1974) conducted 

experimental research with children in the model of the semantic integration 

research which had universally dealt with adults. Their findings were that 
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children, ages 7 and 10 years old falsely recognized sentences which 

were semantically consistent with previously presented sentences (Paris 

and Carter, 1973); and that 8 and 10 year olds falsely recognized 

pictures that were semantically consistent with previously presented 

pictures. 

Paris continued his research, but this time in written language, 

being influenced by the work of Stein and Glenn (1975) who explored 

memory for stories and identified certain structural characteristics 

(setting, activity, goal, and consequences) of narratives and their 

occurrence in children's recall. Within this background, Paris and Upton 

(1976) read stories to children in grades K-5 and then used a yes/no 

question test, which had some question items dealing with information 

that was explicit in the text, and some dealing with textually implicit 

information. The results were that the older children answered both 

question types better, but that the biggest differential involved 

questions dealing with implicit information. 

In a companion study (Paris and Upton, 1976) investigated the 

relationship between comprehension of inferential relations and general 

recall of the story. The findings indicated not only that children improved 

with age in their ability to demonstrate comprehension of inferential 

relations, but that across ages and grades, the best prediction of level 

of free recall was the number of correct responses to the contextual 

inference questions. 

In 1976, Paris and Lindauer conducted a set of experiments 
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designed to begin more explicit exploration of the process of inference. 

The fact that young children did employ inference had been previously 

established, and Paris and Lindauer wanted to begin a delineation of the 

conditions under which it occurred. In the first study, children aged 

7, 9 and 11 were read eight sentences. These sentences were constructed 

so that either the instrument involved was explicit or implicit. 

Our neighbor unlocked the door with a key. 

The workman dug a hole in the ground (with a shovel). 

The instruments were then presented as retrieval cues and results showed 

that while older children exhibited no difference in the effectiveness 

of explicit or implicit status in their use of retrieval cues, for young 

children the instrument was an effective retrieval cue only if it had been 

explicit in the text. 

In a clever variation the same experimenters found that if young 

children acted out the sentence (thereby integrating the instrument 

kinesthetically) there was no difference between the groups in terms of 

effective use of instruments as cues, regardless of their implicit or 

explicit nature during presentation. Paris, Lindauer, and Cox 

(1977) repeated basically the same pattern of experimentation, only this 

time looked at explicit and implicit consequences of sentences and found 

that second graders did poorly on cues involving the implied consequences. 

Despite Paris' commitment to interactive processing, his definition 

of comprehension tends to be text-based, "Although all stimuli and behavior 

are embedded in physical and psychological contexts, experimental evidence 

suggests that adult's understanding and retention depend on the mapping 
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relationship between the new information and surrounding contextual 

cues" (Paris and Lindauer,1977, p.46). Paris uses the term context to 

denote the linguistic environment and consequently he has narrowed 

comprehension to an establishment in the text of the semantic relations 

between what is new and what is known. Nevertheless, he discusses several 

operations, two of which were applicable to the analysis of the data 

collected for this study as explained below. 

fn this study regarding the revision of underlying hypotheses, 

the synthesis of the underlying model necessarily involves the construction 

of semantic relationships, and indeed, an unsatisfactory network of 

relationships may result in the rejection of the model. While Paris and 

Lindauer are somewhat vague and perhaps inconsistent in their use of 

terminology, they do mention three operational strategies involved in 

the mapping of semantic relations between new and known text: inference 

(semantic integr'ation), focus (utilization of context) and elaboration. 
" .. . -, 

Analysis of the data in this study included the reader's transformations 

of text, and both inference and elaboration were relevant categories of 

text elaboration. 

In summary, Paris's experimentation clearly demonstrates the 

capacity for pragmatic inference by children. Also, certain of Paris's 

distinctions regarding cognitive operations were relevant to this study's 

description of readers' revision strategies, particularly the operations 

of semantic integration and elaboration. 
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Taxonomies 

The following taxonomies of inference are all representative of 

the text-based view. By this account comprehension is a constructive 

process, whereby the reader determines the implicit relations and inter-

connections of the explicit propositional base of the text. This type of 

text analysis is consistent with the Gibson and Levin (1975) summary. 

Good and poor readers do not necessarily differ in the ability 
to transform a written word to speech, in other words, in the 
mechanics of reading. The ability to use larger units and to 
make inferences from the text is involved in skilled reading rather 
than simply the ability to decode so that skilled decoders who have 
not learned to organize the text into higher-order groupings may 
still be poor readers, so far as comprehension is concerned 
(p.39l). 

Fredriksen, Crothers and Trabasso have all developed taxonomies 

of inference, and are all representative of the text-based view. Each in 

turn, however, has his own focus: Frederiksen is illustrative of the 

application of propositional theory to inference,Crother's work is illus-

trative of the perspective of extended discourse, and Trabasso of a bottom-

up schema-theoretic stance. The purpose of this section is to provide 

more background to the previously discussed model-based view. 

With the accumulation of evidence in psychology suggesting that 

a semantic representation was ;underdetermined by the surface structure, 

language, the problem for psychologists was to specify what an adequate 

portrayal of the semantic representation was. A number of researchers 

(Anderson, 1976; Kintsch, 1974; Norman and Rumelhart,1975; Frederiksen, 

1975) turned to propositional theory in order to answer this question. 
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Basically, propositional theory is an attempt to separate the meaning 

but without the exact wording of the language. (A proposition, a term 

borrowed from logic, is the smallest unit of knowledge that can be asserted 

and thus subjected to judgments of truth value). A number of propositional 

notations were developed, as were systems of propositional networks, all 

attempting to portray an adequate semantic representation. Once the semantic 

base of a propositional representation was established, it was easily 

generalizable to a system of inference, as Frederiksen has stated. 

The most extensive attempt to classify types of inferences is that 
developed hl our own work on children's comprehension .•• In our 
classification different types of inferential operations are 
associated with different ways in which propositions can be related. 
Since our model of propositional structure enables us to specify 
different kinds of propositions, semantic information within 
propositions, and interpropositional relations, we can specify 
exhaustively the possible ways in which propositions may be 
related or, equivalently, how one proposition may be derived 
from others by means of inferential transformations (1981, p. 318). 

Frederiksen's propositional system is exemplary, and is mentioned 

herein for that reason and because of his conversion of the system into 

a taxonomy of inference. Frederiksen's basic system of propositional 

theory has six systems of semantic information: temporal, locative, stative, 

manner, degree, and event. Each of these system types ranges over certain 

domains of either conceptual types or case relations. The system type 

is further differentiated by a list of possible semant~c relations coor-

dinated with the preceding categories. For example, in the semantic system. 

itlVolving temporal information, the conceptual range is both objects 

and actions, and the possible semantic relations are absolute time and 
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and elapsed time. The system is complex enough to enable an analysis 

of any text from the smallest possible units of lexical concepts and 

relational triples (pairs of concepts connected by semantic relations) 

to event propositions and finally to connections of propositions by logical, 

causal, or conditional relations. 

An inversion of this rather formidable system yields a taxonomy 

of inference. Its derivation from the propositional system is conceptually 

simple - any possible type of semantic relation which has been identified 

may be either explicit or implicit. If implicit, then it must be inferred. 

Another example of a text-based taxonomy of inference is that 

of Crothers (1979). Crother's work is unique in that he is not approaching 

the problem from a propositional perspective, but rather from a discourse 

analysis perspective. He says, "Another system, one that has been productive 

experimentally, is Frederiksen's (1975b). Except for the analysis of 

logical and causal relations, however, the theory is formulated at the 

semantic rather than textual level" (1979, p.12). 

The basic question for Crothers is - what makes a text coherent? 

One component of his complex answer is - the inferred proposition. 

The concept of coherence offers something essential to text analysis, 
namely a criterion for deciding which of the many possible 
inferences from the explicit text are worth including in the 
representation (Schank, 1975b). The more a given inf~rable 
proposition contributes to coherence, the more one c~uld be 
inclined to include it (1979, p.7). 

Crothers taxonomy divides inferred propositions into two main 

branches: 1) implication, and 2) reference. Implication (used semantically 

rather than logically) is further subdivided into presuppositions, premises, 

and consequents. Reference is not subdivided, but is used broadly 
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to include not only coreferentiality of individuals, but also event 

reference. There are, four possibilites of propositional inference -

presupposition, premise, consequent, or reference. Any of these may be 

inferred in part or in full, and any particular inference may be drawn 

endophorically (derived from the text), or exophorically (drawn from 

the individual's knowledge base). 

The significance of this taxonomy is its extension beyond the 

semantic to the textual level. For example, the inferred presupposition 

in the following example goes beyond a mere establishment of semantic 

relations, it contributes to an underlying context. 

Chief Resident Jones adjusted his face mask while 
anxiously surveying a pale figure secured to the 
long gleaming table(p.19). 

This sentence is analyzed by Crothers as entailing the presupposition that 

a medical operation is about to begin. 

The limitation of the system in terms of the establishment of 

underlying models is in its text-based nature. By Crothers account the 

inferencing is all text-induced, and until an additional level of schema 

(topdown) influenced prediction interacts with text-induced prediction, 

the comprehension process is :inadequately described. 

Trabasso's et al. work (Warren, Nicholas and Trabasso, 1979; 

Trabasso, 1980; Trabasso and Nicholas, 1977) illustrates the application 

of schema-theoretic psychology to the function of inference in text 

processing. Warren, Nicholas and Trabasso suggest "inferences serve 

two main functions: they 1) fill in missing slots in the structure, 

and 2) connect events with other events in order to provide a higher level 
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of organization" (p.23). Their taxonomy of inferences, then, is based 

on a conception of the text as a semantic representation of incomplete 

explicit information, and the reader's construction is one of filling 

in specific schemati'c slots and embedding event schemas. 

In order to study the types of inferences made by children in 

narrati ve text, Warren et al., formulated the concept of an "event 

chain" which represents in a.propositiona1-type manner the unfolding of 

the story at any point in time. Event chains may be constructed from 

the perspective of any protagonist, and they may interact with each other. 

The formal properties of the event chain include classes of possible event 

types (state, event, action, cognition, displays, impulses, and goals) 

and classes of possible logical connectives (motivation, physical causation, 

psychological causation, enab1ement, and temporal). The combinations of 

propositional types and connectives are constrained semantically, i.e. 

an event can only be physically caused, not psychologically caused. 

An inference taxonomy for narratives was also developed by Warren 

et a1. as a classification system in conjunction with the development 

of the event chain, and has been coordi~ated with English question types. 

There are three classes of inferences, based on three sources of 

information: logical, informational, and value. Logical relations are 

possible relations between events, and are made in response to "why" and 

"how" questions. There are four types of logical relations: 1) motivational 

(goal), 2) psychological causative, 3) physical causative, and 4) enablement. 

The second class of inference is labelled informational and answers 
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questions involving "who," "what," "when," and "where." There 

are five types of informational inferences: 1) pronominal, 2) referential, 

3) spatiotemporal, 4) world frame, and 5) elaborative. 

The last class is called value inferences and functions as 

an evaluative device in terms of matching world knowledge and events in 

the text. Value inferences range over both logical and informational 

inferences. 

Warren et al. use the metaphor of a building to describe their 

taxonomic categories. The logical inferences are the scaffolding on which 

a story is hung, the informational inferences are analogous to the 

floorboards and paneling that link the building's structure together 

and the value inferences (world knowledge) define the building type, 

e.g., house, office, school, etc. Their analogy strongly suggests a 

sequential processing of inference, as clearly the paneling is never 

installed until 'the two by fours are in p,lace. 

Inferencing, then, according to Trabasso et al. occurs in the 

reading of narrative text for the purposes of slot-filling and connecting 

text information in a schema-type instantiation. The inferential process 

is directed towards establishing logical, informational and value 

relations. This conception of inference, however, with its implication 

of sequential processing of information, focusses on the text-based nature 

of constructive comprehension and does not make these operations sensitive 

to the underlying model constructed by the reader. Inferencing then, 
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rather than being constrained by an underlying model, is viewed as 

being constrained by the sequential unfolding of text. 

In summary, the inferencing taxonomies of Frederiksen, Crothers 

and Warren, Nicholas, and Trabasso have been discussed as being 

representative of text-based theories of constructive comprehension. 

The purpose in doing so was two-fold: 1) to present theoretical contrasts 

to the model-based theory of constructive comprehension from which this 

study has evolved; and 2) to introduce certain concepts which were 

applicable to the analysis of readers' revision strategies in this study 

(see Chapter 3, Data Analysis). 

Educational Research 

The research in written discourse and inference has basically 

been concerned with two issues; 1) do children make inferences as they 

interact with written text; and 2) what are the factors that influence 

inferential processing. 

As regards the question of whether or not children make 

inferences as they interact with written text, the literature, while 

meager, supports the question in the affirmative. Nezworski, Stein, 

and Trabasso (1979) found that five and eight year olds could infer and 

use motive (goal or reason) information to make moral judgments. 

Blachowitz (1978) investigated children from second, fifth and seventh 

grades in order to determine if they drew inferences in a reading task. 
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An extension of the issue of inferential processing and written 

discourse, has appeared in two studies which compared the amount of 

inferencing of good and poor readers. Bridge (1977) found that both 

groups made all classes of inferences, although good readers generated 

more inferential information than poor readers, particularly in the amount 

of interpropositional relationships. Nancy Marshall (1976) likewise found 

that truly fluent readers infer more interpropositional information 

than less fluent. 

The literature, then, supports the fact that as children interact 

with written discourse, they make inferences. There is some evidence, 

however, that good and poor readers differ in their ability to draw 

inferences from relational information. 

The second major question being addressed in terms of inference 

and literacy regards the factors that influence the drawing of inferences. 

A number of factors have been reported as being important in this regard. 

Goetz (1977) found that inferences important to the meaning of the text 

were more likely to be drawn than those that were not. Blachowicz found 

that the directions of a reading task influenced the amount of inferencing. 

Specifically, the more literal questions, such as "What did the story 

say?" inhibited inferencing more than meaning stress questions such as 

"Which of these agree with the meaning of the story?" Marshall (1976) 

found that the semantic content of the recalls of the" fluent readers was 

directly related to the relative importance of that content in the textual 
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hierarchy. On the other hand, Bridge (1977) found no relationship 

between the semantic content of the recall and the textual hierarchy. 

Nezworski, Stein and Trabasso (1979) also found that inferencing regarding 

the protagonists' behavior did not vary with the manipulation of the 

information in the story's structure. 

As regards the factors influencing the drawing of inferences 

by readers, then, there is very.little information in the li~erature, 

and the question of the importance of the textual liierarchy is as yet 

inconclusive. 

An extension of this question has appeared in the form of an 

inference training program (Hansen and Pearson, 1980) which measured 

the effects of two types of inference training. The first type of 

training was a prereading program which related the to-be-read text 

with the reader's prior knowledge; and the second type of training involved 

immersing the readers in inferential questions. The results demonstrated 

that the readers in both groups improved their inferential processing 

in the context of treatment, but that they failed to generalize this gain 

in the posttest reading assessment. 

There are two other studies involving children's reading that 

are relevant to this review. Both studies involve an exploration 

of strategies employed by readers in the reading process. Olshavsky 

(1977) identified ten strategies used by tenth grade readers in the 

comprehending of text. Of these ten, only one, the use of information 
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abdvt the story, pertained to the story level. The remainder dealt with 

the word or class level. The word level strategies included: the use 

of context to define a word, synonym substitution, and the stated failure 

to understand a word. The clause related strategies were: re-reading, 

inference, addition of information, personal identification, hypothesis, 

and stated failure to understand a clause. In addition Olshavsky found 

that good readers used these strategies more frequently. 

Kavale and Schreiner (1970) also studied s~Tategies, particularly 

the reasoning strategies of sixth grade readers. The procedure involved 

the response by students to different questions in a reading task. Kavale 

and Schreiner found that students reasoned from 1) information in the 

text, 2) information not in the text, and 3) the discourse passage itself, 

and 4) the response section outside the discourse passage, and 5) key 

lexical items in the text, and 6) substitutions of lexical items. In 

addition students reasoned by generalization, particularly comparison, 

classification, definition, or expansion. Students also reasoned by 

elimination of alternatives, the determination of a semantic fit 

(it made sense), and an intuitive personal response. As in the Olshavsky 

study, the above-average readers were found to apply more strategies than 

the average readers. 

In conclusion the relevant educational literature has included 

studies of reading and inference and studies of reading strategies. It 

has been found that readers make inferences during reading, but that some 

differences may exist between good and poor readers in .. the·drawing of 
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these inferences. In regards to the two studies of strategies, both 

found quantitative differences in identified-strategy application. 



CHAPTER 3 

THE DESIGN OF THE STUDY 

The problem being addressed in this study is: what are the 

strategies employed by proficient and less proficient readers as they 

engage in the revision and evaluation of their underlying models during 

the reading of narrative text. The design of the study is based on the 

following assumptions. 

Theoretical Summary and Assumptions 

This research is predicated in the constructive nature of language 

processing. Language in communication is never totally explicit, i.e., 

the meaning is always ,underdetermined by the language alone. Comprehension 

invol ves the construction.Of meaning using the resources of the language, 

knowledge about language (including semantic relations), general knowledge 

about the world, and knowledge of the situation in which the language 

is being used. Situational variables (personal relationships, time and 

place of interaction, authority status, purpose, interest, perceived 

relevance, etc .. ): activate constraining schema~before the first 

words are spoken, or before the book or newspaper is opened. Language 

communication is never approached without some expectation. 

As regards a cognitive representation this study draws on a 

schema-theoretic framework, but not in a manner suggestive of static 

frameworks competing for in~tantiation. Rather, the schemata are fluid, 

66 
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shifting, dynamic structures. Since an individual's knowledge is 

finite, but its application must extend to an infinite number of 

situations, the notion of generative schemata is more able to explain 

the versatility of human comprehension. 

Reading is a language process and therefore only an interactive 

reading theory can adequately portray the reading process. In reading 

there is a constant interaction between the reader's knowledge (semantic 

and situational) and the text, as produced by the author. In this sense 

there is thus one reading process, but the weight accorded the variables 

and concommitant strategies employed by the reader will vary in predictable 

ways. 

The limitations of a text-based view of comprehension are 

implied in the phrase itself. Contrary to this view comprehension does 

not occur just when semantic relations are constructed and integrated. 

Comprehension is not a process of matching preformed schemata with inferred 

semantic networks. Generativeness however, captures the construction of 

schemata in a contextually sensitive way, and thereby represents an 

additional dimension of interaction occurring during the reading process. 

In regards to extended text, it is comprehensible in part because 

it possesses the property of coherency. Coherency is thus functional 

enabling extended discourse to be understood by the language user. 

Narrative text has form and structure, and goal-subgoal analysis is 

applicable to its actors. The reader knows that written material has 

meaning and comprehends by striving to construct on the underlying 
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model. The reader's construction of an underlying model of text both 

constrains the amount of inference engaged in by the reader, and functions 

as a framework for the establishment of reference and semantic relations 

necessitated by the text. Perhaps just as oral language comprehension 

depends on the cooperative principle (Grioe, 1975), comprehension of 

narrative text depends on the coherency principle. The reader has an 

underlying faith that the author has constructed a text with a purpose 

in mind, and semantic relationships which fit together relative to that 

purpose. Coherency may thus be viewed on multiple levels extending from 

a microlevel, e.g. syntactic devices such. as anaphora, substitution, 

and ellipsis, to a macrolevel, e.g. the underlying model. 

Assumptions 

1. Comprehension is more than a mechanical instantiation of preformed 

schemata. 

2. Relations among propositions are constructed and integrated during 

the reading process to be compatible and coherent with the underlying 

model hypothesis. 

Methodological Summary and Assumptions 

Research however, is - or ought to be - more broadly defined than 
the classical type model. It seems crucial that we begin to look 
at other types of research and recognise them as respectable. Wardrop, 
Wardhough, and Robinson either refer to other types of research 
or at least imply the need for searching out other types. Robinson 
mentions historical and case study, among others. We would like to 
suggest the need for going beyond even those recognized - albeit 
not always "respectable" - forms. It is time that we searched for 
new models to follow or developed our own. As noted in another 
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editorial statement, methodological incarceration has afflicted 
us (Reading Research Quarterly, X, No.4; Parr, Weintraub, and 
Tone, 1976, p.4). 

The problem being investigated in this study is not quantitative 

in that a numerical analysis of revision strategies is not relevant 

to the question. Underlying models are constructed during the reading 

process, and are a function of the reader's interaction with text in 

terms of reader purpose and text demands. Different situations will 

necessitate the need for different strategies. This study used only 

one text, and in no way claims the potential for the identification of 

all possible strategies. Also, because reading strategies are 

contextually sensitive, questions of generalizability in terms of 

population inferences are not applicable. 

Rather the research questions deal with process, i.e., what are 

the strategies used by readers? under what conditions are the identified 

strategies applied? how are the strategies used?, etc. These questions 

regard a description of a particular phenomenon, and as such the 

appropiate methodology is descriptive. 

Epistemologically the research questions of this study arise 

from the position of structuralism, most commonly associated in 

educational research with Piaget. A basic tenet of the structuralist 

position is that the knower actively participates in the construction 

of reality. This epistemological position is directly related to a 

research stance, i.e., since reality does not exist independently of 

the perceived, the reality can never be discovered without understanding 

the process of its construction, and consequently research questions tend 
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to be questions of process not of product. 

Magoon (1977) cites Reese and Overton (1970) in the explication 

of this position. 

The epistemological position that derives from the organic 
model of man is constructivism. It asserts that the knower, 
on the basis of his inherent activity and organization, actively 
participates in the construction of known reality ••. The acceptance 
of that active organism model has implications for the acceptance 
of various theories and techniques. The individual who accepts 
this model will tend to emphasize the significance of processes over 
products and qualitative changes over quantitative changes 
(Magoon, p.134). 

Magoon (1977) continues with a summary of the constructivist 

position, "A constructivist approach, in brief, amounts to a refocussing 

of educational research on another part of the schooling phenomena and 

consequently an approach to it that is called ethnographic; that is, 

an extensive descriptive and interpretive effort at explaining the 

complexity" (p.652). 

Cronback (1975) supports this approach in his discussion of 

alternatives to experimental design. He suggests that more attention 

be first given to individual cases rather than the building of general-

izations about the variable effects. He says,"As he (the researcher) 

goes from situation to situation, his first task is to describe and 

interpret the effect anew in each locale, perhaps taking into account 

factors unique to that locale of series of events (cf. Geertz, 1973, 

Chap. 1, on thick description)" (p.125). 

Magoon (1977) also discusses the philosophical support for a 

constructivist research orientation which has been examined by special 
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techniques called "analytic methods" since Kant. Most recently a group 

of language philosophers, sometimes referred as "Analytics," has 

emerged, influenced primarily by the work of Ludwig Wittgenstein. One 

of Wittegenstein's conclusions was that "philosophers must approach 

such problems of how other minds function in an empirical manner by 

making real-life observations concerning how such things work - the 

analytic method" (p.656). 

According to Magoon (1977) the analytic philosopher arrives 

at meaning through analysis and reconstruction. This method may be 

contrasted with the synthetic method which is exemplified by classical 

operational definitions and emphasizes the putting together of various 

parts to arrive at meaning. The result of an analytic investigation 

is the explication of rules being constructed or followed by the observed 

subjects. This constructivist position is antireductionist in nature 

and views its central virtue as "the assurance that research investi

gations would include an account of the social context of the phenomenon" 

(p.656). 

In developing the rationale and history of the constructive 

research orientation, Magoon quotes Kaplan (1964) who concludes that 

a particular methodology is not a sufficient condition for scientific 

ac!J.ievement. Again, to quote Magoon, "The' special domain of behavioral 

science is 'what should be emphasized, Kaplan argued, and that domain is 

its subject matter where signs, symbols, and meanings playa crucial role 
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(p.32)" (Magoon. p.659). In other words the phenomenon under investigation 

in the physical sciences and the behavioral sciences are quite different 

and demand different research methodologies. 

Cronbach (1975) has made a similar appeal -

the positivist strategy of fixing conditions in order to 
reach strong generalizations fits with the concept that processes 
are steady and can be fragmented into nearly independent systems. 
Psychologists toward the physiological end of our investigative 
range can probably live with that as their principal strategy. Those 
of us toward the social end of the range cannot (p.125). 

There is then. an impressive body of support from the psychological 

and philosophical literature. for a descriptive approach to research in 

the social sciences. 

Descriptive research methodology subsumes a number of research 

procedures (Skager and Weinberg, 1971). Before discussing the procedures 

specific to this proposal. however. the false dichotomy commonly perceived 

between empirical and naturalistic research (Carey. 1980) is mentioned 

below. because of the pervasiveness o:."~ t,~~~ misunderstanding about 

naturalistic research procedures. 

As Carey points out. empirical and naturalistic research are 

neither of the same logical order nor mutually exclusive categories. 

Empiricism commonly denotes an observational approach to meaning. or 

"an accumulation of relevant facts from experience" (p.412). What is 

commonly misunderstood is that naturalistic inquiry too is a type of 

empirical research relying on the same observed accumulation of facts 

from experience. 
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Naturalistic inquiry is not anti-empirical: it is as noted above, 
a sub-set of empiricism. Naturalistic inquiry is not anti-statistical: 
it is as likely as not to be as multivariate as any classical 
experimental study. Perhaps most importantly, naturalistic inquiry 
is decidely not second-rate research for those who are unable to 
.attend to the complexities of randomized block factorials: its 
theoretical underpinnings are as structurally sound, and its 
techniques as rigorous as any 'forrnal'classical design (Carey, 
p.413). 

Within the descriptive methodology then, naturalistic inquiry 

is one paradigm, and is empirical in nature. The particular procedures 

selected for this data collection, the case study and unstructured 

interview are also empirical. The choice of procedures was made by a 

consideration of the construct, reading strategies, which is not yet 

subject to any meaningful analysis in terms of population inferences 

or genera1izability. Rather these strategies need to be analyzed quali-

tative1y (in terms of their functional nature, source, validation, etc.) 

and the case study and unstructured interview are procedures enabling 

the gathering of information for such an analysis. Questions of measure-

ment validity, then, are not applicable, but other questions of validity 

are, and will be addressed below. 

The selected research procedures represent one of the potential 

strengths of the descriptive methodology, which is an emphasis on 

construct validity - "the meaning of events or situations to participants -

rather than traditional predictive or concurrent validations" (Magoon, 

1977, p.669). Magoon quotes Busis, Chittenden, and Arnarel in order to 

illustrate the phenomenalistic/ethnographic interview approach: 



74 

By its very nature, then, a revised paradigm for research would 
have to be as much concerned with the quality of experience 
and the meaning of behavior as with the occurrence of the 
behavior, and it would not assume that similar behavioral 
expressions by different people have the same meanings 
(p.669). 

Magoon credits Malinowski as first describing this validation 

criterion, which may be summarized as a convergence of the researcher's 

and participants impressions of the event being described. 

Investigator observation is permitted bv the design of this 

study during the reading task and subsequent responses to retelling-type 

questions, but the unstructured interview increases the construct 

validity by adding the subject's explanations and perceptions regarding 

the application and operation of strategies. Thus, the investigator's 

and the subject's reports converge on the construct in this design. 

Another distinction regarding validity, applicable to the 

procedures of this design, regards the difference between external 

and internal validity. In the classical experimental research design, 

external or ecological validity is usually sacrificed for tight internal 

validation. On the contrary, in this design external validity is 

high. Reading strategies are being observed in the context of their 

occurrence, rather than in isolation, and therefore the fit of the 

observed generalizations to the natural process do not have to be 

inferred. James L. Wardrop (1976) says" 

Reading researchers should be even more conscious than other social 
science researchers that the phenomena to be studied relate to the 
functioning of real people in real-life settings. Although studies 
in rather artifical labaoratory settings play a role in contributing 
to our understanding of the reading process, it is not until 
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our theories and methods have been subjected to the test of 
general application in the classroom and elsewhere that we accept 
them. One of the external-validity problems not given sufficient 
attention is what Egon Brunswick called "ecological validity." 
In brief, if we seek theories and procedures to use in natural 
settings, we must ultimately turn to those natural settings 
for validating our theories and procedures (p.30). 

In summary this section has established the psychological and 

philosophical support for descriptive research. Also the selected 

procedures for the design of this study have been described as being 

empirical, and their integrity established in terms of construct and 

external validity. 

Assumptions 

1. Inferences regarding cognitive operations can be made from 

observations of and discussions of actual reading behavior. 

2. When readers "think out aloud" it is reflective of their non-

observable cognitive behavior. 

3. Text which is difficult ·tc understand will more readily allow 

the observation of revision strategies than text which is more 

readily comprehended. 

4. Carefully controlled interruptions of the reading process do not 

significantly change the nature of the operation of reading 

strategies utilized during uninterrupted reading. 
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Research Questions 

The following are the research questions being addressed in this 

study. Their relationship to psycholinguistic reading theory is indicated 

in the accompanying rationale. Expectations for each 9f the questions 

are also stated, in order to better clarify their intent. 

1. What strategies regarding the revision of underlying model hypotheses 

during reading can be identified? 

Rationale: 

The reading process involves the formulation of forward predictions 

by the reader in terms of prObable succeeding events. These predictions 

are made on many levels, e.g. the next letter in the next word, the 

response to the question, the underlying scenario of the text, etc. 

Expectation: 

The expectation is that the strategies identified by Collins, Brown 

and Larkin (1980) for adult listeners will prove basically generalizable 

to the reading situation, even for younger readers. Identified 

strategies include: the rebinding of variables, the reassignment 

of defaults, the questioning of information leading to a direct 

conflict, the questioning information removed from but related to 

the direct conflict, the shifting of focus to solve the problem from 

another angle, and the assignment of most likely variables. The 

use of these strategies is expected to vary from reader to reader, 

even though the same text is used for all readers. 
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2. What evidence is employed in the revision of the underlying 

model hypothesis? 

Rationale: 

Tentativeness is a feature of hypothesis formation during reading. 

Readers use available information to project forward, but are always 

ready to change, moderate, and revise the hypothesis in order to 

adjust to new information perceived during reading as being relevant. 

Expectation: 

The expectation is that both information from the text and information 

from the reader's general knowledge will influence the revision of 

underlying model construction. Readers are also expected to vary 

in terms of their reliance on textual and general knowledge sources. 

3. What criteria are used for evaluation of the underlying model 

hypotheses during revision? 

Rationale: 

If information incompatible to the hypothesis is perceived, then 

the reader's hypothesis may be rejected, and a new one formulated 

to take its place. Contrarily, a hypothesis may be confirmed, or 

accepted and retained by the reader with no elaborations or 

revisions. 

Expectations: 

The expectation is that both textual coherency and compatibility of 

semantic relations will influence the revision of readers' hypotheses. 

In addition the evaluation of hypothesis plausibility as determined 
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by an evaluation against the reader's general knowledge is 

expected to vary among readers. 

4. What differences exist between proficient and less proficient 

readers regarding revision strategies, and the type of evidence 

and evaluation criteria employed during revision of underlying 

model hypotheses? 

Rationale: 

There exists a range of abilities that may be grossly described as 

proficient and less proficient. However, the differences and 

distinctive featu~es of the continuum are far from defined. This 

question may provide additional information in terms of the 

categorization of reading ability. 

Expectation: 

The expect~tion is that as regards revision strategies, differences 

within the groups will be as gre~i'~3 differences between the groups. 

Definition of Terms 

underlying model 

constructive comprehension 

the basic framework or scenario 

within which the events of a text 

occur 

a view of language processing in 

which meaning is formed by an active 

comprehender who necessarily employs 

general knowledge to achieve 

understanding 



schemata 

interactive reading theory 

psycholinguistics 

descriptive research 

7'1 

a term used to describe the represent

ation of knowledge into units somewhat 

equivalent to generic concepts 

a view of the reading process whereby 

both textual stimuli and general reader 

knowledge are necessary components 

a field of study particularly addressing 

questions of language behavior in terms 

of acquisition, development and use, 

especially as regards the relations 

between the language and the characteristics 

of the language users 

research conducted from a viewpoint that is 

present in time, involving a systematic 

analysis of characteristics of a certain 

group, in order to provide a detailed 

picture of the phenomenon under investigation 

Scope and Limitations 

The problem of this study is to identify and analyze reader's 

revision strategies for underlying model construction particularly 

as used by young students in the reading of narrative text. These strategies 

are those particular methods involving the revision of schemata by which 

readers construct overall meaning in a text. Revision strategies fall under 

the scope of the operations of hypothesIs confirmation, rejection, and 



revision. The contribution of this study lies in the fact that while 

reading as a process of hypothecating has been well discussed, more 

needs to be known about the strategies used by readers to accomplish these 

operations. 

A focus on the underlying model hypothesis was deliberately chosen 

as a focus of study, rather than a focus on other types of hypotheses, 

e.g., hypotheses regarding the object of the verb, because the underlying 

model functions as a constraint on all other levels of hypothesis formation, 

and is thus central to the comprehension of text. Also, while strategies 

are undoubtedly employed in any level of hypothesis formation the 

underlying hypothesis may be most accessible for readers to discuss 

introspectively. . 

Because of the clinical interview procedure, older children were 

selected, particularly ages ten or eleven, which are generally fifth 

and sixth grade levels, respectively. While many younger children are 

capable of participation in a retrospec~ive introspective interview, the 

limitation of these procedures are thought to be reduced by selecting 

older children. 

While narrative text may include storylike nonfiction such as 

biography, historical sagas etc. the selection used in this study is 

fictional. 

Limitations 

1. Introspective research is subject to the limitations of: 

a. inaccurate or inhibited reporting. 



b. an inability to raise tacit knowledge to the surface for 

reporting. 
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c. a perplexity of task demands and consequent unpredictable or 

abnormal behavior. 

2. The generalizabi1ity of strategies invoked in an unnatural reading 

task to a more natural reading situation is not completely determinable. 

3. The subjects employed in this study may not be representative of a 

larger population. 

4. Any difference identified between proficient and less proficient readers 

may be the result of certain design features, specifically, less 

proficient readers may have greater diffculty discussing their 

behavior and its motivation in the interview situation. 

Procedures 

Pilot Study 

A pilot study was conducted over a two-week period in a local 

classroom. During this time seven fifth and sixth grade students read· 

a selection of texts varying in terms of: 1) length, 2) obscurity, 3) 

genre, 4) number of interruptions, and 5) position of interruptions. In 

addition the students experienced different interview techniques varying 

in: 1) number of questions 2) kinds of questions, 3) the amount of 

researcher probing, and 4) the amount of researcher-directed attention 

to reported contradictions. Since the results of the pilot study have 

a direct bearing on the procedures selected for this design, they are 

enumerated below. 
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1. The narrative (storylike)genre was found to elicit the most responses 

from the subjects. 

2. When a certain level of obscurity was perceived by the reader the 

amount of reader response dropped, i.e., the more the perceived 

obscurity, the less the response activity. 

3. The subjects were most comfortable with a longer text (actually 

approximating a story length in a typical basal reader for those 

grade levels). 

4. Shorter text selections and uninterrupted reading followed by interview 

questions elicited less spontaneous response and resulted in less 

subject response. 

5. Longer text and interrupted reading resulted in more spontaneity and 

more subject response. 

6. The number and positions of interruptions were best determined by 

following story events in the text, the consequenceof which was a 

standardization of stopping points across subjects. 

7. The optimal number of questions by the researcher to the subject 

varied from subject to subject. 

8. The most successful question types were general questions eliciting 

1) statements about the reader's underlying hypothesis, 2) 

retelling of the story events, and 3) predictions about what would 

happen next. 

9. The amount of probing successfully eliciting reasons for subject 

response varied from subject to subject. 
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10. Questions involving researcher-directed attention to reported 

contradictions were generally unsuccessful in eliciting more 

information, although not uniformly so. 

Subjects 

The final study was conducted with sixteen fifth and sixth grade 

students interested in the pilot study, eight considered to be proficient 

readers and eight ·con3idered to ·be less proficient. Proficiency was 

established by a consideration of 1) standarized test scores, and 2)teacher 

judgment. Final selection also included the teacher's assessment 

regarding the child's willingness to participate in an oral reading and 

interview task. 

Specifically, all fifth and sixth grade children were first 

listed by class in descending order, according to the standardized test 

scores available (the Comprehensive Test of Basic Skills or the Arizona 

Proficiency Test). Students below the twentieth percentile were eliminated 

at this point, as such a score might have been indicative of particular 

confounding reading problems. Next, readers falling in the middle of the 

list were eliminated, specifically those whose total reading test percentile 

score was between the fifty-fifth and eightieth percentile. The remain-

ing students were then grouped as proficient (80-90%), or less proficient 

(20-55%). Teachers were shown the names on the lists and asked to eliminate 

anyone not considered representative of a proficient or less proficient 

reader. Of those names remaining on the list, teachers then indicated 

any who might not be willing to read out loud and/or discuss the story. 
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The ages of ten and eleven were selected as being sufficiently 

mature cognitively and socially to minimize the limitations of the retro-

spect1ve nature of the interview. The selection of this age group was 

also made because it enabled the employment of a single text for both 

proficient and less proficient readers. A number of sixteen was selected 

as being large enough to minimize the risks of totally idiosyncratic 

behavior, and yet also small enough to allow the kind of depth necessary 

for a theoretical analysis to be accomplished. The subjects were selected 

from a school which was considered to be child-oriented, and where 

children are actively encouraged to discuss and become involved in all 

aspects of their education. Qualifying children came from two participat-

ing classrooms. 

Data-Gathering 

Subjects were seen individually',.in a small private room within . , 
the school but outside the classroom. Collection of data occurred during 

the weeks of February 22nd, February 29th, and March 1st. Interviews varied 

in length from 30-50 minutes. Initially time was spent establishing rapport 

with each student and alleviating any fear that he/she was being tested, 

and/or to answer any questions the child had regarding the research 

project itself. A parent permission slip was secured for each subject, 

and children were again asked to indicate their willingness to participate. 

All children were shown the tape recorder and reminded that the reading 

and discussion were to be taped. The students were instructed at this time 

to select an artifical name to be used in the final writing of the report. 
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After this initial interview, the tape recorder was turned on and the 

following directions given: 

I have a story that I want you to read for me. This story 
is from a book, but I have retyped the story so that there are 
ten parts on ten pages, I have not otherwise changed any part 
of the story. Please read one page at a time and stop so we 
can talk about what you have read. As you are reading out aloud 
please do not ask for my help. If you corne to something that you 
don't know, just do the best you can. Do you have any questions? 

The child was then given the text. The selection is from The 

Magic Finger by Roald Dahl, and is included as Appendix A in the final 

format that each child received. 

This particular text was selected after the pilot study, as 

being sufficiently shifting in direction so as to generate changes in 

underlying hypotheses, and yet not so obscure as to have readers stop 

making hypotheses. The length of this text was also selected as a result 

of the pilot, and the last two sections were included to better ensure 

that all readers were more able to generate a story resolution. The 

chosen breaking points for the selection were determined by three adult 

readers to be natural episodes of the text. 

Following tl1e oral reading of each section, the child stopped and 

the researcher asked the 'followihg 'question t·ypes: 

1. What do you thinK this story is about? 
Why do you think that? 
How do you know that? 
Why don't you think that it is about ••. anymore? 

2. Is there anythL'6 puzzling about this story? Anything that you're 
not sure about, or that you don't understand? 
Is there something in the story that you are having trouble 
with? 

3. What would you like to find out about in this story? 
What questions do you have? 
What would you like the author to tell you more about? 
Why do you think the author said that? 



4. What do you think will happen next? 
Why do you think so? 
What else could happen? 
Why do you think .•• instead of ••• ? 
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The interview varied from child to child, and not all questions 

were asked after each text part. Children differed both in the amount 

of spontaneous information offered and in their predisposition to respond 

to a barrage of questions. As is the case in the Piagetian clinical 

approach, the lead was taken from the child. 

Justification of Procedures 

The procedures of case study and unstructured interview were 

selected as best able to generate data for analysis. Both the case study 

and the unstructured interview have an established history and reputability 

in educational research, as is discussed below. 

As regards the case study, Mason and Bramble (1978) say, "The 

case-study approach to research in the behavioral sciences is well 

established. Increased emphasis on it has been advocated to handle the 

particularly complex problems of education by Lutz and Ramsey (1974), 

who suggested that some information may not be available any other way" 

(p. 34) • 

The research questions of this study involved the identification 

of strategies used in the reading process. As such, external validity 

was considered essential, and as natural a reading task as possible was 

planned. The case study procedure allowed the observation of reading 

behavior in a more natural setting, and increased the complexity of 
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factors able to be observed by decreasing the number of subjects 

observed. 

The use of the interview procedure also has an established history 

in behavioral research. While it is often avoided because of its time-

consuming nature, it remains a highly respected source of information. 

The interview is probably man's oldest and most often 
used device for obtaining information. It has important 
qualities that objective tests and scales and behavioral 
observations do not possess. When used with a well-conceived 
schedule, an interview can obtain a great deal of 
information, is flexible and adaptable to individual 
situations, and can often be used when no other method is 
possible or adequate. These qualities make it especially 
suitable for research with children. An interviewer can 
know whether the respondent, especially a child, does not 
understand a question. and can, within limits, repeat or 
rephrase the questions. Questions about hopes, aspirations, 
and anxieties can be asked in such a way as to elicit accurate 
information. Most important, perhaps, the interview permits 
probing into the context and reasons for answers to questions. 
The major shortcoming of the interview and its accompanying schedule 
is practical. Interviews take ~a lot of time. Getting information 
from one individual may take as long as an hour or even two 
hours. This large time investment costs effort and money. 
So, whenever a more economical method answers the research 
purposes, interviews should not be used (Kerlinger, 1964, 
p.480). 

There is also considerable support in the related literature 
for these choices of procedures. In a similar study Collins, Brown, 
and Larkin describe their procedure. 

In order to study how people construct and revise models, we 
gave subjects five difficult-to-understand texts and 
recorded protocols of the processing they went through to 
make sense of the texts (1980, p.38S). 

Frederiksen (1977) in concluding his discussion of results, comments 

on his design. 

The results also illustrate how much information can be 
obtained about the processes of understanding and recalling 
text when free response methods are employed (p.8S). 



Paris (1975) states hQS research objective, 

We were concerned with going beyond the demonstration 
of such inferential behavior by children to inquire about 
the difference among types of inferences and the 
developmental progression of these abilities (p.232) 

and resultant procedure. 

We decided that the simplest way to determine if children 
of different ages apprehend d~fferent information from 
prose was to ask them directly (p.232). 

In conclusion the overqlldesign and research nrientation of this study 

are succintly summarized by Smith and Geoffrey (1968). 

The argument we are making is that out observation 
makes us privy to an immense number of sequences of events. 
As we try to shape these into empirical and conceptual 
order, hypothesis arise. In checking back to the:written 
record we keep looking for the exception to our 
generalizations that would make the model less credible. 
As we find consequences congruent with the model, we move toward 
greater credibility. In all of this it is not possible 
to attach clear .05 or .01 probability statements. 
Nonetheless, the strategy seems significant and important 
(p .161) . 

Data Processing 

Procedures of Data Reduction and 

Relationship to Reading Theory 

The task of the data analysis was to proceed from the raw 

data, in this case, the transcription of the interview, to the identi-

fication of revision strategies (research questionl) , an examination of 

the evidence employed in the revision of hypotheses (research question 

2), an identification of criteria used for evaluation of the revision 

of underlying hypotheses (research question 3), and the difference 
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between proficient and less proficient readers as regards one, two, 

and three above (research question 4). Since the process of analysis in 

a theory-based investigation of this nature is of equal importance to 

the product of the analysis, the procedures will be explained in detail 

below. 

The procedures chosen for the task of data analysis are theoretic-

ally based, and indebted to the content of the literature reviewed in 

Chapter 2. However, certain concepts from the literature review were so 

central to the procedures of data analysis, that they will be high-lighted 

and discussed at more length below. 

The most immediately related study to the analysis is that of 

Collins, Brown and Larkin (1980), in which they discuss the notion of 

an underlying model and identify certain strategies of revision. The 

Collins et al. study in turn is closely related to the work in cognitive 

psychology dealing with the construction of meaning, and Bransford and 

Johnson (1973) have characterized the notion of the comprehender's 

model or contextual framework for text: 

When people understand a text, they do not simply connect the 
events in the text into a sequential structure. Rather they seem 
to create a complex scenario or model within which the events 
described might plausibly occur (p.121). 

There is, then a similarity of task between this study and the Collins 

et al. work. 

~owever', despite this similarity there is an essential departure 

between this study and that of Collins et al., in terms of their relation-
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ships to reading theory. The Collins et al. paper proceeds from a 

view of reading in which an initial model is constructed by the reader 

as a hypothesis which generates certain expectations for its own retention. 

The expectations of this initial model' hypothesis must be met by the 

text in order for the hypothesis to be retained. Otherwise, the 

hypothesis is revised or discarded. Proceeding from this view of the 

reading process, Collins, Brown and Larkin designed a study to determine 

in more detail the notion of a ''model of text," its synthesis, revision, 

and selection. But in order to investigate these questions they employed 

four adult subjects who listened to text of one hundred words or less. 

In the determination of the design of this study and the resultant 

procedures of data reduction and analysis, the following relationships of 

the Collins et al.~ork to reading formula were formulated. 

1. A view of the reading process is not necessarily generalizable 

from a ~istening task. 

2. A passage of 100 words or lesb·~ is' of an insufficient length to 

allow for a description of the processes of revision and evaluation 

in a reading ~ask. 

3. The Collins et al. microview of reading has been more fully 

described and validated in an esta.blished macrotheory of 

reading, namely the Goodman Model of Reading. 

The result of the formulation of the relationship of the Collins 

et al. work to the Goodman Model was an investigation of the Goodman 

Model of Reading in terms of its relationship to the procedures for 

analysis, and it is within this framework that the reduction of the raw 
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data is best understood. 

To briefly review Goodman's work, his theory of reading developed 

from his own work on miscue analysis which involved a number of studies 

of readers from diverse language backgrounds and English proficiencies, 

of which his 1978 report (with Y.Goodman) is exemplary. From this 

enormous data base of the reading behavior of children, and a psycho

linguistic vi~w of language, Goodman began to formulate his view of the 

reading process. Essentially, Goodman (1967) theorizes that reading is 

of a cyclical nature with optical, perceptual, syntactic and semantic 

cycles merging in an integrated process. Goodman has also described four 

basic strategies of the reader: 

1. sampling - a strategy whereby readers select the most :Iuseful 

graphic cues 

2. prediction - a strategy whereby readers construct the underlying 

message base 

3. confirmation - a strategy whereby readers validate their predictions 

4. correction - a strategy whereby readers may reprocess the 

textual cues in the quest for understanding 

The task, again, of the data analysis was to proceed from a trans

cription of an interview to an analysis of strategies, evidence, and 

hypothesis evaluation and this was done within the framework of the 

Goodman model. In order to more fully illustrate the procedures of data 

analysis, the following segment of interview from a 6th grade, proficient 

reader, female,is provided as exemplary of the raw data. Each transcript 
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was divided into sections corresponding to the sections of text in the 

story, i.e., section 1 on the transcript correlates with section 1 of 

the story, and was audio-taped immediately following the reading 

of Section 1. The interviewer's speech is preceeded by an "I" on the 

transcript, and the subject's by an "S". 

Section I I: OK, what do you think the story's about? 

Section 2 

S: Birds. 

I: OK, what about them? 

S: They're trying to find a new home, and they just found it. 

I: OK, what do you think might happen next in this story? 

S: Um, I think Mrs. Gregg might lay an egg. 

I: Why do you think so? 

S: Well, she said that she might lay one any moment. 

I: OK,all right, let's read the next section. 

I: OK, what do you think it's about now? 

S: We 11, they have to find some food and, um, after 1:ht:iy·:moved 
out a family of ducks moved in, and they don't like 
like what they see. 

'j. 

I: After they moved out of what? 

S: Oh, their home, their old house. 

I: What can you tell me about their old house? 

S: Well, they sound like it was pretty new, and she had a 
stove and he had a gun, and they like it a lot, so 
it must have been new. 

I: OK, and then you said a family of ducks moved in to 



Section 3 

their house after they moved out. OK, and what do 
you know about the ducks? 

s: Well, they're mean. 

I: How do you know that? 
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s: Well, urn, Mrs. Gregg, urn, said that they, they would 
be pecked to death, when they went inside, if they saw 
them. 

I: Urn hm, ok,ok, so you said that the birds were finding a 
new home and maybe Mrs. Gregg would lay an egg. Did Mrs. 
Gregg lay an egg? 

s: No. 

I: OK, why do you think that? 

s: Because they don't like what theY're seeing, like what 
they're like what the ducks are doing, and they're jealous 
now, that they're cooking on their stove, and then they're 
playing with his gun, Mr. Gregg's gun. 

I: OK, well, why do you suppose they left the house? 

s: Maybe it was too small. 

I: But you think they are going to try to get it back. 

s: Yeh. 

I: OK, is, is that what you think is going to happen next? 

s: Yeh, yeh, I guess, yeh. 

I: Is there anything about this that you don't understand? 

s: No. 

I: OK, let's read the next section. 

I: OK,what do you think the story's about? 

s: About geese. 

I: Yeh, instead of birds. I was wrong. 
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I: Why do you think that? 

s: Because they it's not rlucks because they were talking 
about beastly ducks, and it's not birds because they don't 
have to eat bird food. 

I: OK, so they don't, OK,and OK, ex- explain that to me just 
a little bit more. They don't have to eat bird food 
because -

S: Because, just because they have wings. 

I: OK, so instead of being birds they're -

S: Geese. 

I: Geese. OK, so now it's about geese. OK, now tell me, 
um, about the house. What about the house now? Anything 
new? 

S: No, just that, they did'nt mention the house, they went 
back to food. 

I: They went back to food. OK, you thought maybe they would 
try to get the old house back, that has'nt happened yet. 

S: No. 

I: Do you think they still will? 

S: Yes. 

I: OK, you think that's going to be part of the story? 

S: Yes. 

From this data a focus on revision strategies and reasons for the use 

of such strategies was maintained by a theoretically-based categorization 

of the interview. This decision then led to a consideration of Goodman's 

four basic strategies. The strategy of prediction, whereby the reader 

constructs the underlying message base, was judged to include underlying 

model construction. While Goodman doesn't limit prediction to such 
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construction of contextual framework, his use of prediction, means that 

it occurs on many levels, one being the basic story framework. 

To return to the previously presented interview, in Section 1, 

the following conversation occurs. 

I: OK, what do you think the story's about? 

S: Birds. 

I: OK, what about them? 

S: They're trying to find a new house, and they just found it. 

The reader's response of "birds" represents her prediction that the 

story is about birds. While the term prediction as used by Goodman 

integrates the construction of meaning in the present with the resultant 

expectations for text in the future, prediction is most often convention

ally associated with the future. For this reason, the term 'hypothesis' 

was adopted herein as best describing the reader's current construction 

of text meaning. To return to the above example, the reader's hypothesis 

about the underlying model of the text is that it is about birds. 

Hypotheses, of course, can deal with any of the story events or occurrences, 

as when the same reader stated, "They're trying to find a new house, 

and they just found it." But the focus on the underlying model hypothesis, 

or the basic story framework, is the subject of this study, and was 

retained throughout this analysis. 

The theoretical orientation of the data reduction has then, 

thus far, reoriented the view of underlying model construction within 

a macrotheory of reading (the Goodman Model), and particularly, within 

the semantic cycle and the strategy of prediction. In addition the 
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construction of meaning via the underlying model was designated as being 

representable by the term hypothesis. 

Hypothesis Types 

It was necessary, however, to further categorize underlying 

model hypotheses, in order to separate those dealing with revision, which 

is ia problem cf this study. A consideration of another segment of 

the interview illustrates this process. 

I: OK, what do you think the story's about? 

s: About geese. 

I: About geese? 

S: Yeh, instead of birds. I was wrong. 

I: Why do you think that? 

S: Because they, it's not ducks, because they were talking about 
beastly ducks, and it's not birds because they say they don't 
have to eat bird food. . . . '''"-.,. 

This reader has indicated that she has changed her mind regarding 

what the story is abo~t. This represents a revision of her hypothesis, 

i.e., from birds to geese. 

Compare this then, to the duck hypothesis reported in the . 

following segment, where the same reader responds to a different section 

of the story. 

I: OK, what do you think it's about now? 

S: Well, now they have to find some food and, urn, after they 
moved out a family of ducks moves in, and they don't like 
what they see. 

I: After they moved out of what? 
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s: Oh, their home, their old house. 

I: What can you tell me about the ducks? 

s: Well, they're mean. 

I: How do you know that? 

s: Well, um, Mrs. Gregg, um, said that they, they would be 
pecked to death, when they went inside, if they saw them. 

The construction of meaning via hypothesis formation has been 

demonstrated by this reader, e.g., there are duck characters in the 

story who have moved into the Greggs old house. But, this particular 

hypothesis does not deal with revision, rather it deals with an initial 

construction of meaning. For purposes of categorization, hypotheses 

of this nature, i.e., hypotheses introduced for the first time, were 

categorized as "initial construction" and thus separated from those 

hypotheses dealing with revision. 

There was one other t~pe of hypothesis which appeared in the 

reader's construction of meaning which represented a confirmation of a 

previous hypothesis. For example, in section 8 of the text this reader 

had formed the hypothesis that the Gregg's were human. The following 

is taken from her response to section 9 of the story. 

I: All right, now what else in here is confusing you. 

s: Well, who the caller was and what the Greggs were. 

I : All right. 

S But now, I know they're humans. 

This type of hypothesis is representative of the strategy of 

confirmation discussed by Goodman whereby readers confirm or validate 
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their predictions. Many readers do not choose to report such validations, 

but this reader did. For purposes of categorization this type of hypothesis 

was called "confirming hypothesis." The identification of confirming 

hypotheses, while not directly addressed in this research, demonstrates 

the type of integration afforded in this analysis by the theoretical 

perspective of a macrotherapy. 

The first reduction of raw data, then involved an identification 

of hypothesis statements dealing with the basic story framework, or 

underlying model, and categorization of these in terms of 1) revision 

hypotheses, 2) hypotheses of initial construction, and 3) confirming 

hypotheses. 

By way of summarizing this process, consider the three part 

interview segment presented previously, in terms of the following cate

gorization: 

Section 1: Hypothesis: birds 

Type: Initial construction 

Section 2: Hypothesis: a family of ducks 

Type: initial construction 

Section 3: Hypothesis: geese 

Type: revision 

Reader Evidence for Revision. Also necessary for the identification 

of revision strategies was the reader's statement as to why and how the 
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revision had occurred. Therefore, for those hypotheses dealing with 

revision the reader's reported introspection regarding the reason for 

the change was also identified in the raw data. To return to the same 

interview segment: 

Hypothesis: geese 

Type: revision 

Evidence: "It's not ducks because they say beastly ducks, it's 
not birds because they don't have to eat bird food." 

. The categorization of the data, then, in terms of the hypotheses 

dealing with revision and the reasons for such revision was recorded 

in this way. 

Summary of Data Reduction 

The procedures of data reduction may be summarized as follows: 

1. The investigation of the revision of underlying models was 

placed within the Goodman Model of Reading, namely the 

semantic cycle and the strategy of prediction. 

2. Underlying model hypotheses were identified from the transcript 

and classified as: (1) initial constructions, (2) confirming 

hypotheses, or (3) revision hypotheses. 

3. The reader's evidence for those hypotheses dealing with revision 

was recorded. 

Procedures of Data Analysis 

The Strategies. For each revision hypothesis generated by a reader, a 

strategy was identified to represent that particular type of revision. 



100 

Initially the revision hypotheses were matched to the strategies previously 

identified by Collins, Brown, and Larkin (1980). These have been 

previously presented in Chapter 1, Revision Strategies, and are 

repeated below for orientation. 

1. Rebinding Variables 

2. Questioning Default Assignment 

3. Questioning Direct Conflict 

4. Questioning Indirect Conflict 

5. New Shift of Focus 

6. Distant Shift of Focus 

7. Case Analysis 

8. Most Likely Assignment 

These strategies proved to be inadequate in the description of the reading 
, 

behavior of this study, but other strategies were identified, named, 

and described by this investigator in the course of the analysis. They 

are presented and discussed in Chapter 4, The Results. 

In terms of the theoretical orientation of this analysis, strategies 

for the revision of hypotheses are a part of the prediction strategy of 

Goodman's reading theory. Goodman says that the prediction strategy 

is the method whereby the reader constructs the underlying semantic 

base, and the construction of the underlying model as viewed during 

revision provides a view of prediction in process. One goal of this 

study then, was to define more explicitly this prediction strategy, 
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particularly as regards.·1) the types of revision strategies employed 

and 2) the evidence used by the reader in the construction of meaning 

when hypothesis revision occurred. 

Contexts for Revision: Textual. Central to psycholinguistic reading 

theory is the view of reading as a language process. Because of this 

theoretical commitment, a decision was made to investigate the revised 

hypotheses not just on the basis of the content of their evidence, but 

also on the basis of the context for their occurrence. The following 

discussion explains the procedures of contextual analysis. 

The contexts for the revisions of hypotheses were found to be 

of two types: (1) textual, and (2) nontextual. Textual contexts are 

those situaions in which the text invoked· the application of the strategy 

by the reader. Nontext.ual contexts are those in which the text ·did not 

serve as the stimulus for strategy application. 

Dealing first with the textual contexts, five such contexts were 

identified by this investigator from the data, as being relevant to the 

revision of the readers of this text. The categorization of these five 

situations may be understood within the framework of Goodman's st~~teb7 

of confirmation. According to Goodman this strategy is one whereby 

reader confirm or disconfirm their predictions. Confirmation 

then, is conceived of as a continuing interaction between text 

and reader, but the text itself is not intrinsically confirming or 

disconfirming except in relation to a reader and 



102 

particularly a reader's construction of meaning via the process of 

hypothesis formation and revision. As readers then, proceed in their 

construction of meaning, their hypotheses interact with the text and 

receive confirmation or disconfirmation by the reader, accordingly. 

The five textual contexts for revision are discussed below. 

1. disconfirming text - a situation in which the current hypothesis 

in part or in whole, is disconfirmed by the text. 

For example, consider the previously introduced exemplary interview. 

The reader, in this case, approached section 3 of the text with the 

hypothesis that the story was about birds and ducks. However, in section 

3, she interacted with the following text segment, "Just because we have 

wings we don't have to eat bird food." This text disconfirmed 

her bird hypothesis, and, as previously seen, elicited a strategy for 

hypothesis revision. 

2. new text information - a situa~i0n in which the current hypothesis 
'.' It" ,. 

received no explicit text confirmation or disconfirmation, but 

in which new information was presented suggestive of the need 

for an alternative interpretation. 

In the first situation of disconfirming text above, note that while the 

hypothesis was disconfirmed, the text offered no new information as 

regarded an alternative hypothesis. On the contrary, in the situation 

of new text information, while the reader's current hypothesis is not 

disconfirmed by the text, new information is directly presented which 

is not able to be accounted for by the current hypothesis. 

Using the same reader for illustration, but in a subsequent 
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section of text, she approached section 6 of the story with the hypothesis 

that the Greggs were geese and the ducks were really hunters disguised 

as ducks. She then interacted in section 6 with the following text. 

"Oh, but that's not the same!" said Mr. Gregg. "We are allowed to 

shoot ducks!" 

The following interview resulted from this interaction. 

I: OK, all right, tell me what, what you're unsure about so far 

about this story, what questions do you have? 

S: Well, the first question was the caller, and not this one I have 

now is I, I don't know if they're really geese now, if they are 

allowed to shoot ducks, and I don't know why they are allowed 

to shoot ducks. 

I: OK, but that makes you think that maybe they're not geese? 

S: I guess, yeh. 

I: Why? 

S: Well, because usually, well, they could be. Well, I just thought 

that, urn, it's hard to imagine a goose being allowed to shoot 

a duck, because they're, they're related somehow. 

I: OK, if they're not geese, what do you think they are? 

S: Urn, I don't know. 

The situation of new text information then, without directly 

disconfirming the reader's hypothesis provides additional information 

which may precipitate revision by the reader. In the above case the 

revision involved an increased amount of tentativeness regarding her 

current hypothesis. 
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3. competing text - a situation in which the text both disconfirmed 

the current hypothesis and presented new information for an 

alternative hypothesis. 

This situation is one in which both disconfirmation and new text information 

are present. Returning again to the same reader, she thought before reading 

section 8 that the Greggs still might be geese. But in section 8 she read 

the following: 

"Our wings have gone!" cried Mr. Gregg. "And our arms have come back!" 

"And we are not tiny anymore!" laughed Mrs. Gregg. "Oh I am so glad I" 

The followmng ·discussion then followed. 

I: OK, what do you think? 

S: Well, I think that the guy with the magic finger changed his 

friends on accident into geese. 

I: OK. 

S: And, and they were used to shooting ducks because they may ha~e,been, 

ah, they may have been -

I: Who was used to shooting ducks? 

S: The Greggs, that, they, the Greggs were used to shooting ducks 

because they may have been a nuisance. 

I: OK, and now what has happened? 

S: Now they have changed back into human beings. 

Here, then,a revision has occurred in the context of text information 

which has both disconfirmed the goose hypothesis (our wings have gone) 

and provided evidence for a new human hypothesis ( and our arms have 
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come back). 

4. no text confirmation - a situation in which a newly formed 

hypothesis received no explicit text confirmation or explicit 

text disconfirmation in the immediately following section of 

text. 

This context for application was much less frequent than the others, but 

nevertheless precipitated revision by some readers. 

The fact that a situation involving seeming neutrality (no 

confirmation or discomiirmation) by the text is considered to be a textual 

context for revision needs some explanation, and makes sense only if viewed 

in terms of a reader's expectation towards. ·text. If the reader expects 

the text to explicitly confirm a newly formed hypothesis, then the fact 

that the text does not do so, is a perceived property of that text by 

that reader, i.e., the reader has inferred a message from the nonoccurrence 

of expected information. A reader's reaction to this situation may 

result in hypothesis revision. 

The following example of revision occurring in a no text conflrm

ation sit\lation is taken from the intervie\.; of James who had classified 

the Greggs as birds from the beginning of the story until section 6 

at which point he encountered new text information (We're allowed to 

shoot ducks"), and revised his hypothesis in the direction of the Greggs 

as being people. He then read section 7 which neither confirmed nor 

disconfirmed his human hypothesis. The following segment of interview 

is taken from his reactions to section 7. 

I: OK, all right, what do you think about this people bird business. 



s: I don't know 

I: Did this help you at all? 

S: No, I'm pretty sure it's a bird now. 

I: Why? 

S: I don't know. 
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I: Is there, are there any clues in here that you think that you 

were looking at? 

S: I don't know, if there was it just went by me. 

I: OK, but now you think that maybe they're a bird. 

S: Yeh. 

The lack of explicit text support for Jame's new people hypothesis 

precipitated a revision on his part which involved a retreat to the 

previously held bird hypothesis. 

5. confirming text - a situation in which the current hypothesis 

received confirmation from the text. 

This last textual situatianof confirming text would not seem to 

be related to revision, but in fact was included as the context for certain 

revisions involving a change in the degree of certainty with which a 

hypothesis was regarded by the reader. For example, Colenbia said, in 

section 7 that "it, it's it sounds sort of like these, the, the Greggs 

are human ••. but how could they have wings, that's what I don't understand." 

In section 8 Colenbia then encountered the section of text where Mrs. 

Gregg exclaims about her wings being gone and her arms being back. Colenbia 

then said: 
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s: Now I'm sure they're human. 

I: You're sure that they're human. And why do you think that they're 

human? 

S: Because they say, we've lost our wings and now we 

have our arms back. 

The text in this case clearly confirmed Colenbia's hypothesis 

and as a result of this text Colenbia revised her hypothesis in terms 

of the certainty with which she regarded it. 

All instances of textual stimulus for revision were accounted for 

by these five contexts, identified and defined by this investigator 

within the framework: of an established interactive macrotheory. 

Contexts for Revision: Nontextual 

Revision was also associated with nontextual contexts, although 

this was much less common. Two nontextual contexts for revision were 

identified. and defined. 

1. consequence of a current hypothesis - a situation in which the 

current hypothesis was revised as a result of the implications 

of another concurrently maintained hypothesis 

This situation was the most common of the two nontextual situations. 

It is a reflection of the fact that text is cohesive and that a hypothesis 

has consequences which interact with other hypotheses. In some cases 

the consequences of a particular hypothesis Were simply pervasive enough 

to influence the revision of another concurrently maintained hypothesis. 
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For example, Anthony revised his hypothesis about the Greggs 

(in the direction of humanness) in section 6 of the text in response to 

the new text information about being allowed to shoot ducks. Concurrently 

he was operating with a hypothesis that the Greggs' friend, the telephone 

caller, was a bird. The telephone caller as a bird had been initially 

constructed in section 4 (when the telephone call occurred), and was at 

that time compatible with Anthony's hypothesis that the Gregg's were 

"weird birds." The Gregg's friend does not enter the story again until 

section 9, at which time the text supplies no information regarding his 

identity or species. Nevertheless, the following segment of interview 

is taken from Anthony's response to section 9. 

I: OK, what's happening here? 

S: Well, the person or the bird, I think it's a person now. 

I: Why? 

S: Well, because can't be Gregg's um, Phillip's friend if he's .. 
still a bird, and he can't, and M~~' Gregg or Mr. Egg shall I say, 

cannot, would not be able to understand him if he was a bird. 

This illustrates the inteJ.'play of the underlying hypothesis, and 

demonstrates how the consequences of one hypothesis may be far-reaching 

enough to cause the revision of another. 

2. no text resolution - a situation in which a tentaively held 

hypothesis or two concurrently held incompatible hypotheses 

may be revised by the reader because the text does not do so. 
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This nontextual context for revision appeared less frequently 

but it did account for some contexts for revision. In the case of 

tentatively held hypotheses which were not clarified by the text, this 

context appeared overwhelmingly, with only one exception, at the end of 

the story. In other words some readers chose to reduce tentativeness 

on their own when it became apparent that the story was finished, and 

had not provided the reader with enough information necessary to reduce 

the uncertainty. The following example illustrates this situation. 

Kim decided in section 4 that the telephone caller was a bird, 

but revised her hypothesis in section 9 when nonconfirming text (many 

other kinds of birds I did not know) caused her to become more tentative. 

So, she approached the last section of the story with a tentatively 

held hypothesis that the caller was a bird. Section 10 did not resolve 

her uncertainty, so she solved the problem herself by deciding~ back 

in the direction of 'birdness' with more certainty, although she never 

removed all doubt. 

I: OK, is there anything left in the story that you aren't sure 
about~ anymore? 

5: Not really except,Irm not really positive, but I'm pretty sure 
that it"is a bird. 

I: Why aren't you positive? 

5: I don't know, he just, you never really got the, they never really 
told you, they never told you and hints like he was, urn, he was 
pecking, he was flying, they always told that he was running, 
and bir-, I don't know, I just always feel they fly all the times. 

I: OK, which are you going to think that it is? 



s: What? 

I: Which do you think it is? Or are you just going to be 
undecided? 
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s: Basically undecided, but I have a slight idea that it is a bird. 

Another example, from Elizabeth illustrates the resolution of two 

concurrently held incompatible hypotheses. Elizabeth decided in 

section 4 that the magic finger was a duck. This was compatibl~. with 

her hypothesis that the Greggs were humans who had been turned into birds, 

because she developed a rationale for the magic finger being a duck 

which explained how the Greggs had been turned into birds (the magic 

finger as a duck had no home of his own, so he turned the Greggs into 

birds and took over their house). In section 6, however, Eli.zabeth 

supplemented her magic finger hypothesis with the information that 

he was a protector of wildlife. She now had two compone~ts of her magic 

character that were incompati~le, i.e., is a protector of wildlife, 

and is a usurper of houses. Elizabeth carried these through sections 

7 and 8 and finally in section 9 (which provided no text resolution for 

her problem) made a shift. 

I: OK, and what are you thinking about the magic finger now? 

S: Who is he and why did he do it? 

I: OK, do ~u have any idea who he is? 

S: A bird maybe, I don't know. 

I: Do you still think it might be one of the ducks? 

S: No. 

I: No? 

S: Well, I don't know. 



I: You just don't know. 

S: Right. 

There are then, two types of nontextual contexts associated with 
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the revisions of the readers of this text: 1) consequence of another 

hypothesis, and 2) no text resolution of tentativeness or incompatibility. 

Propositional Type of the Revision 

In keeping with the psycholinguistic orientation of this study 

each revision hypothesis was also investigated in terms of propositional 

type. Interest in the study of propositional 'analysis emerged in psychology 

in response to an attempt to characterize the underlying semantic message 

base of language, when it became apparent that the surface structure 

language did not do so. In relation to reading theory the realization 

of the underlying message base is the object of the strategy of prediction 

in the Goodman Model. Within this framework, then, an investigation of 

the propositional types of the revision hypotheses was undertaken. 

For this purpose Warren's et al. (1979) taxonomy of inference 

for narratives (Chapter 2, Taxonomies) was applied. This taxonomy has 

been coordinated by Warren et al. with English question types, and has 

two basic divisions: a) intrapropositional - who, when, where, and what 

type of information; and b) interpropositional - why and how type 

of logical relations. 

In relation to the text used for this study a revision hypothesis 

dealing with the identity of the Gregg's would be a 'who' intrapropositional 

type, and a revision hypothesis dealing with the question of the magic 
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finger's motivation for changing the Gregg's into birds would be a 

'why' interpropositional type. 

Source of the Evidence for Revision 

Interactive reading theory views reading as-a 

process of interaction between reader and text. In this view the reader's 

construction of meaning may be viewed as a product of the endophoric 

information (textually related) and the exophoric information (outside 

the text). Crothers (1979) has made this distinction (see Chapter 2, 

Taxonomies), and it was applied in this analysis to include the 

reader-generated categories of evidence. Evidence, refers to the reasons 

as stated by the reader, for the revision. The following subcategories 

of evidence, were formulated by this investigator from a consideration 

of the data types. 

A. repetition of text 

This occurred when the evidence cited by the reader for the 

revision of the hypothesis involved a repetition of the:: 

text, either by way of summary, or a repetition of exact 

wording from the text. For example, John, said that the ducks 

could no longer be ducks because they were"as tall as men." 

This is a case of repetition of the text in the reader-stated 

evidence about his revision. 

B. transformation of text 

This occurred when the evidence cited by the reader was textually 
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related, but involved a transformation of the text, either 

as an elaboration or an inference. 

C. elaboration 

~n elaboration was considered to have occurred when the 

reader reported the basic information of the text, but with 

certain additions that were not a part of the text language or 

its implication. 

For example Lisa reported the following elaboration of text as 

regarded why the hunters were disguised as geese. 

s~ Oh boy. 

I: What do you think the story's about? 

s: Oh boy, ah, I don't think these things that they think are 
Qll~~$, that the geese thinN are ducks, are really ducks. I 
think they are hunters disguised as ducks. 

I: Why do you think that? 

s: Because they said that they're as tall as men, and I don't think 
that there can be a duck that's as tall as a man. 

I: OK, and you think that the ducks may be hunters. 

s: Yeh, hunters disguised as ducks. 

I: And what do you think they are going to do? 

s: Well, kill the geese, try to kill the geese. 

I: And why would they be disguised as ducks? 

s: Well, so that the geese would'nt get afraid early and flyaway 
so that they could'nt have dinner or something. 
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D. inference 

An inference was considered to have occurred when the reader's 

reasons for hypothesis revision involved the drawing of certain 

textually related, but nonexplicit conclusions about text events, 

characters, or connections thereof. An example of an inference 

necessary for comprehension of this text was the reason for the 

magic finger's changing the Greggs into birds. Nowhere in the 

text is the reason stated explicitly but it was inferred by readers 

from a consideration of the events. 

2. Exophoric or evidence for revision outside the text was of three 

basic types, each of which is discussed below. 

A. general world knowledge 

This referred to a basic store of conceptual knowledge that 

individuals have, relative to their life experiences and their 

developmental nature. Since reading is an interaction between 
,'. ' 

the text and the reader, read~~~~ interpretations of the author's 

message are constructed according to their general world 

knowledge. It was expected, theoretically, then, that some of 

the readers' evidence about their revision of hypotheses would 

exhibit this outside the text influence.D~nise illustrates 

this whenshe decides the Greggs are not chickens but birds 

because of the use of the word 'fly' in the text. "I don't 

know, well I doubt, because chickens can't fly, even though 

they lay eggs." 
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B. experiential 

This category of nontextual reasons for reader revision referred 

to areas of human knowledge outside the general world, or 

conceptual knowledge. There were three such areas of experiential 

knowledge that were identified. 

1. logical 

This type of nontextual experiential knowledge was said to have 

occurred when the reader's evidence for revision involved a tacit 

implication of the form - if X then Y. Kim illustrates this 

application of a logical relation in her evidence for revision. 

She decided in section 9 of the text that the telephone caller 

or backyard visitor might not be a bird, even though in her case 

this was a perfectly compatible hypothesis with the Greggs, who 

were classified as birds. Her reason related to the fact that 

in the text the telephone caller/backyard visitor said that Phillip 

and William were "surrounded by birds - ducks, doves, pigeons, 

sparrows, robins, larks, and many other kinds that I did not 

know." This bothered Kim as she then reported,"Maybe you 

know that he was not really a bird 'cause maybe he would know 

more about birds." OJ Her logic here is that if the visitor is a 

bird, then he would know more about birds. 

2. language 

Another type of endophoric experiential situation was knowledge 

about language use. This occurred when the readers evidence for 

revision included some statement about how language is used. 
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James B. illustrates the use of story length. He had been 

uncertain all along as to the identity of the magic finger. Then, 

in section 9, he decided, on the basis of textual evidence that 

the magic finger might be the farmhand visitor. He still 

however was uncertain about his hypothesis, but during the 

course of the discussion he stopped and counted the remaining 

pages of text. The following interview segment related to that 

incident. 

I: OK, what do you think might happen next? 

s: He stops from being a bad guy, and doesn't, em, (counts pages), 
it's Mr. Fingers, it's magic fingers, urn -

I: Why do you say that? 

S: Because there's only two pages left. 

This completes the explanation of exophoric, or nontextual categories 

of reader evidence for revision. 

For the purpose of evaluating the confirmation of revision by 

the readers of this study, the four criteria determined by Collins, 

Brown, and Larkin (1980) as having been employed by the subjects of 

their study, were applied to each revision hypothesis generated in this 

study; this is clearly related to Goodman's confirming strategy as 

this analysis is viewed as a specific explication of this strategy. 

Each is briefly discussed below. 

1. Completeness (C); This test of confirmation was inferred to have 

been applied when the reader's revision involved any general assumptions 

or consequences of (a) the identity of characters and their relationships 
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or (b) the interrelationships of text events. 

For example, the assignment of humanness to the farmhand visitor in section 

9 of the text (which offers no explicit information regarding the visitor's 

identity), is assumed to have been motivated by the general consequences 

of assignment of humanness to the Greggs. Or, a revision involving the 

magic finger as a protector of wildlife is assumed to have been inferred 

by the reader from the general assumptions and consequences of several 

story events. In other words in cases where hypotheses were revised 

without explicit textual support, the reader's evidence for revision was 

studied to see if the revision was confirmed by the reader on the basis 

of any general assumptions or consequences of the story. 

2. Interconnectedness: (I) This test of confirmation was inferred to have 

been applied by readers when their revision involved the fitting together 

of various pieces of text. 

For example, the merging of the character called magic finger, 

and the character called the backyard visitor, demonstrates a connecting 

of text characters. In this sense two pieces of the text were fit together. 

3. Match of Model and Text: (MMT) This test of confirmation of revision 

was inferred to have been applied when the reader confirmed revision by 

matching specific textual information to the revised hypothesis in order 

to determine compatibility. 

4. Match of Model and General World Knowledge (MMGK) This test of 

confirmation was inferred to have been applied when the reader confirmed 

revision by matching world knowledge to the revised hypothesis in order 
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to determine compatibility. 

For example, a reader may state that "since their wings are gone they 

can't be birds, and since their arms carne back, they must be human." The 

reader is matching general world knowledge to the revision. 

Summary of Procedures of Data Analysis 

This concludes the discussion of the procedures for analysis. 

In summary the following steps were taken. 

1. For each revision hypothesis, the strategy relating to the 

particular type of revision was identified. 

2. The context of the evidence leading to reader revision was inferred 

as being -textual 

1. disconfirrning text 

2. new text information 

3. competing text 

4. no text confirmation 

5. confirming text 

nontextual 

l. consequence of another concurrently held hypothesis 

2. no text resolution 

3. Revision hypotheses were classified in terms of propositional 

type, based on the taxonomy of Warren, Nicholas and Trabasso 

(1979) -

intrapropositional relations: 

1) who 
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2) when 

3) where 

4) what 

interpropositional relations: 

1) why 

2) how 

4. The reader-generated evidence for revision was also analyzed in 

terms of its source,i.e., was it related to the text (endophoric), 

or did it originate from sources outside the text (exophoric). 

This distinction had previously been made by Crothers(1979). The 

following subdivisions for Crother's concept emerged from the data. 

i. Endophoric: A. repetition of text 

2. Exophoric: 

B. transformation of text (elaboration, inference) 

A. General world knowledge 

B. experiential 

1: logical 
2: language 
3: personal 

C. literary experience 

5. The revised hypothesis was also analyzed in terms of the criteria 

used by readers in order to confirm their revision. For this 

purpose the four criteria identified by Collins, Brown, and Larkin 

(1980) were applied. 

1. completeness (c) 
2. interconnectedness (I) 
3. match of model and text (MMT) 
4. match of model and general world knowledge 

(MMGK) 
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George illustrates the application of language knowledge 

when he reports," They're sti11 talk - a11 right, so it's 

ttill the same thing, back on pages they're talking like it was 

the ducks talking, but now they're talking again like it's the 

people talking ... Because they're saying what they did, like oh 

please my two little children are up here with us. they would'nt 

have said, cried Mrs. Gregg until the end of it, which m- you 

know, this does'nt make it sound more like-" 

3. personal 

The last type of exophoric experiential knowledge observed was 

called personal, and indicated that a reader's evidence for 

hypothesis revision was tied in some way to a specific personal 

experience of the reader. Bobbie provides an example of this 

type of evidence. "Because the ducks might be jealous, jealous 

that, ah,ah, that the birds gc::.:...: house and the ducks didn't, 

the ducks, even in real life, like people go out and build 

bird houses, they don't build duck houses." 

.H. literary experience 

This last category of nontextual evidence for revision included 

any reference to literary experiences which were brought to 

bear on the revision of hypotheses. In actual fact the only two 

types of literary experience mentioned were story length, and the 

use of language in stories. 
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Data Analysis and the Research Questions 

The following is a description of each of the data analyses 

employed in utilizing the reduced and structured data in order to 

answer each of the research questions. 

Research Question 1: mlat strategies regarding the revision of 

underlying model hypotheses during reading can be identified? 

a. Data Analysis 1: "A Display of Revision Strategies" was 

completed f@r each reader with information on 1) the identification 

number of the strategy and 2J the name of each strategy 

employed by that reader and 3) the context for its occurrence. 

b. Data Analysis 2: The information from the set of displays 

of Data Analysis 1, were then retabularized as a "Sununary of 

Revision Strategies Across Readers." This provided a cross-

reader tabularization of data with information on: 

1) strategy name; 2) total number-of tiliJl1es each strategy was 

used; and 3) the percent:'of total revision accounted for 

by· 'each strategy. 

Research Question 2: What evidence is employed in the revision of 

the underlying model hypothesis? 

a. Data Analysis 1: A "Description of Reader Stated Information 

Regarding the Evidence Used in the Revision of Hypotheses, and 

the Evaluation of the Revision" was completed for each subject. 

The following information was recorded: 
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1) strategy name, 2) the identification number, 3) propositional 

type of the revision hypothesis, 4) the use of endophoric evidence 

(repetition of text, transformation of text), 5) the use of 

exophoric evidence (experiential, conceptual, literary), and 

6) the evidence used fur evaluation. 

b. p~~a Analr~!?~: Using the information from the above descriptions 

of evidence, a "Comparison of the Use of Endophoric and Exophoric 

Evidence by Reader" was completed. The following information was 

recorded: 1) reader name, 2) the totalmumber of revision 

hypotheses formulated by each reader, 3) the number of revision 

hypotheses employing both endophoric and exophoric sourc~s of 

evidence, 4) the percent of total revision accounted for by the 

combined endophoric and exophoric evidence source, 5) the number 

of.:hypotheses employing endophoric evidence only and 6) the number of 

revision hypotheses employing exophoric evidence only. 

c. Data ~!llIsis 3: Also using the information from the completed 

descriptinns of evidence, a "Summary of Evidence Employed for 

Revision Across Readers, according to the Propositional Type 

of Hypothesis Relations," was completed with the following 

information: 1) the total number of revision hypotheses formulated 

by the readers in this study; 2) the total number of revision 

hypotheses classified as either inter- or intrapropositional 

types; 3) the total use of repetition of text in evidence; 4) 

the total use of transformation of text in evidence; 5) the 

total use of experiential knowledge in evidence; 6) the total 
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use of general world knowledge in evidence; and 7) the total use 

of literary experience in evidence. 

3. Research Question 3:What criteria are used for evaluation of the 

underlying model hypothesis during revision? 

a. Da:ta. ~aly?is 1: The last column of the "Description of Reader

Stated Information Regarding the Evidence Used in the Revision of 

Hypotheses, and the Evaluation of the Revision" was completed 

with information on the evaluation tests employed by the 

reader in revision. This information was entered for each revision 

strategy of each reader, according to the criteria for confirmation 

previously discussed: C = completeness; I = interconnectedness; 

MMT = match of model to text; and MMGK = match of model to general 

world knowledge. 

b. J;lata _~.aly§t.s 2: The results of the set of confirmation criteria 

employed by the: readers were then retabularized for each reader 

on a table called, "Summary of Evaluation of Revision by Reader." 

Information for each reader was recorded regarding 1) reader 

name; 2) total number of revision hypotheses; 3) the ratio of 

each evaluative criteria to the total revision: column three= 

completeness: column four = interconnectedness; column five = 

match of model to text; and column 6 = match of model to general 

world knowledge. Totals are also indicated by columns, with 

percentages of the total evaluation indicated for the four 

evaluat1ve criteria. 
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4. Research~uestion 4: What differences exist between proficient 

and less proficient readers as regards revision strategies, 

and the type of evidence and evaluation criteria employed during 

the revision of'underlying model hypotheses? 

a. Data Analysis 1: A "Summary of Revision Type as Used by 

Proficient and Less Proficient Readers" was completed. This 

included the following information: 1) strategy name; 2) number 

of times each strategy was used by proficient readers; 3) percent 

of the total proficient group revision accounted for by each 

strategy; 4) number of times each strategy was used by less 

proficient readers; 5) percent of the total less proficient 

group revision accounted for by each strategy. 

b. Data Analysis 2; A "Summary of the Contexts of Application 

as Used by Proficient and Less Proficient Readers." Contextual 

information was initially coded on each readers," Display 

of Revision Strategies," and illustrated in Table 1. The following 

information was recorded; 1) names of the contexts of application; 

2) total use of each context across readers; 3) percent of total 

group revision accounted for by each context for 1) proficient 

readers, (column 3) and 2) less proficient readers (column four). 

c. Data An~!ysi~_~..!... A "Summary of the Comparison of the Evidence 

Used by Proficient and Less Proficient Readers" The following 

information, by groups, was recorded: 1) the total number was 

tabularized; it summarized by group the percentage of revision 

hypotheses; 2) the percentage of use, by group, of the combination 
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of endophoric and exophoric evidence;3) the percentage of use, by 

group, of endophoric evidence only; and 4) the percentage of use 

by group, of exophoric evidence only. 

d. Data ~aly~is 4: A "Summary of the Use of Evidence by 

Propositional Type by Proficient and Less Proficient Readers, 

Evidence by Propositional Type"was completed. Proficient and 

~essProficient readers' data regarding the inter- and intra

propositional types were analyzed according to: 1) the number 

of instances~of occurrence of each propositional 

type and 2) the use of repetition (columll 3), transformation, 

(column 4) experiential knowledge (column s) general world 

knowledge (column 6) and literary knowledge, (column 4'). The 

numerical information in columns 3-7 represents the number of 

times such evidence was cited by readers. 

b. Data Analysis: A "Summary of the Contexts of Application 

as used by Proficient and Less Proficient Readers" was .completed. 

Contextual information was initially coded on each readers, "Display of 

n,evision Strategies used; and 2) the total number of times the 

evaluative tests ( completeness, intey~onnectedness, match of 

model to text, match of model to general world knowledge) were 

used. The percentage of total revision accounted for by each 

test for each group was also indicated in parenthesis. 



CHAPTER 4 

THE RESULTS 

This study investigated the revision of underlying model 

hypotheses in reading. Sixteen fifth and sixth grade readers, eight 

defined as proficient and eight defined as less proficient, were 

included. All readers read the same text and responded to it in a 

retrospective unstructured interview procedure. 

For the purpose of this study, four research questions were 

formulated. These questions resulted from a theoretical orientation 

to both constructivist psychology and the Goodman Model of Reading. 

Appropriateprocedures of data reduction and data analysis were performed 

relative to each research question as presented in Chapter 3, Data 

Analysis. Each research question is presented below in terms of the 

findings and a discussion of the findings. 

Researth Question 1: Identifict.:~x':;"l of the Strategies 

The first research question was concerned with the identification 

of the revision strategies employed by the readers: 

What strategies regarding the revision of underlying model hypotheses 
during reading can be identified? 

a. Data Analysis 1: "A Display of Revision Strategies"was completed 

for each reader with information on 1) the identification number 

of the strategy, 2) the name of each strategy employed by that 

reader, and 3) the context for its occurrence. 

Table 1 presents an example of "A Display of Revision Strategies." 

The hypoth~sisnumber and section number are representative of the 
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identification system employed during the procedures of data analysis, 

and are not referred to hereafter in this presentation of findings. 

The strategy name column indicates that the identification of the 

revision hypothesis with a particular strategy was made, and this 

is discussed at length below. The column ;-context for application '='""" 

becomes applicable to the findings of this study in research 

question four ( the comparison of proficient and less proficient 

readers), and is discussed at that point. 

Regarding,then,the strategy name, during this process of data 

analysis fourteen revision strategies were identified and defined 

by the researcher from the data. Before however proceeding to the 

presentation of strategies and examples, the terminology employed 

in the presentation will be clarified. 

The hypotheses revised by the readers of this study may be 

viewed as having a general and a specific form. For example, the 

hypothesis that "The Greggs are chickens," may be revised and reported 

as "The Greggs are birds." The reported hypothesis may be regarded 

as being spcific, but it also has a more general form, i.e., the 

Greggs are X. When the general form of a hypothesis is constructed 

as a specific form, it is said to have a "value." The value, then, 

is the specific assignment of meaning to a general hypothesis. In 

the above example, first the value of being chickens was assigned 

to the Greggs, and then the value of being birds. When a particular 

value is assigned to the general hypothesis, the hypothesis is 

referred to as being "bound." Binding, then, is the specific 
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A Display of Revision Strategies: Female Proficient Reader 
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Competing Text 
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assignment to the general value of the hypoth~sis. 

Rebinding is the case when one value assignment is replaced by 

another. 

Each of the fourteen identified strategies will now be presented 

below with excerpts from the readers' transcripts provided for 

illustrations. (I = interviewer; S = Subject). 

1. Rebinding: This occurs when the current value of a hypothesis is 

rejected and replaced with a new value. 

This strategy had been previously identified by Collins, Brown, 

and Larkin (1980). 

Example: (proficient male) 

I: OK, what's happening now? 

S: Well, the person or the bird, I think it's a person now. 

I: Why? 

S: Well, because can't be Gregg's urn, Phillip's friend if he's 
still a bird, and he can't, and Mr. Gregg or Mr. Egg shall 
I say .. can not would not be able to understand him if he 
was a bird. 

Rebinding is a basic strategy for revision, and may be applied 

in the above one-to-one, reject and replace manner (bird to person) 

but may also be applied with variation. The following are variations 

of the basic rebinding strategy. 

a. Case Analysis: This type of rebinding occurs when a rebinding is 

accompanied by the reader's consideration of the logical possible 

values for that hypothesis known to that reader. This strategy 

has also been previously identified by Collins, Brown, and Larkin 

(1980). 
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I: OK, what do you think now? 

s: Well, I don't know if they're birds. 

I: Why? 

S: Cause they say just because we have wings we don't have 
to eat bird food. And most birds don't mind about eating 
worms, so, I don't know what they are, they could be a 
weird animal with wings, maybe something that's not real, but 
if they were, if they weren't birds they'd have to be something 
small because of the ducks, they probably wouldn't be 
afraid of the ducks if they were bigger than them, could 
be an insect, but I don't know, apples are pretty big. 

Note how this reader considered her repertoire of possible 

values for the Greggs. She considered the evidence and matched 

it against her general knowledge. 

b. Reassignment: This type of rebinding occurs when a value that 

had been previously held and rejected for a hypothesis is 

reassigned. 

Example: This example follows sequentially from the same reader 

as above. 

S: Oh, I, '1,1 think it's a bird now again but the bird was 
acting like a duck, for some silly reason, I don't know why. 

I: OK, and what makes you think that it's a bird again? 

S: Because he said, that silly bird, and they're applying it 
to Philip. 

c. Tentative Binding: This type of rebinding occurs when the current 

value for the hypothesis is rejected and another assigned, 

but assigned with some doubt as to its correctness. 

Example: Again this excerpt follows sequentially from the same 
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S:.'::: Well, I thought they were going to shoot them, but I 
guess the ducks believe in the birds, but now, it it. sounds 
even more puzzling, it it's it sounds sort of like these the 
the Greggs are human but like you know how can a bird 
shoot a deer, so it sounds much more like they're human, 
but how could they have wings, that's what I don't understand, 
he said just because we have wings we don't have to eat like 
a bird, and he also built a nest, so's getting pretty tangled 
up, it sounds, it sounds a whole lot like they're humans now. 

I:And why do you think maybe they're human? 

S:Because, um, he's talking about shooting his kids and like 
shooting ducks as game is a sport, and it it doesn't sound 
like a bird should shoot a duck, or a deer for that matter. 

The tentativeness of this rebinding is clearly indicated in the 

reader's language - "puzzling," "sort of like," "what I don't 

understand," "pretty tangled up," etc. 

d. Composite Binding: This type of rebinding occurs when a new value 

is assigned as a result of combining two previously held values. 

Example: (less proficient female) 

S: Ah, ha ha, ha, I think they might be people now. 

I: Why? 

S: Flying people. 

I: Tell me about it. 

S: Well if they got guns and they can shoot and they can 
talk and they can fly and they can lay eggs, they can be 
half chicken,half person, chicken persons. 

I: A chicken person. 

S: Yeh, a person chicken, something like that. 

I: What were the clues for that? 

S: What do you mean? 

I: Why, what in here made you, made you change your mind 
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and made you think that? 

s: 'Bout shooting ducks. 

I: OK, so maybe they're, urn, what did you call them, chicken 
people? 

S: Urn, hrn (affirmative). 

I: Chicken people, and what happened in here? 

S: Well, they not, they're not gonna shoot ducks, and, and 
they're gonna, the Greggs are gonna break up the guns and 
never use them again. 

I: OK, what do you think might happen next? 

S: They might, ah, become friends and let them get back into 
their house. 

I: What kind of house do you think it is. 

S: I'm not sure. 

I: Is there anything here that puzzles you? 

S: No, what kind of a house I think it is, is, is, it might 
be, ah, a house just looks like a regular house but inside 
like a, inside of a chicken house. 

This reader had previously hyp<::.:1: .. :;:'>ized that the Greggs were first 

chickens, and then people. Composite binding solved her problem. 

e. Assignment from Multiple Bindings: This type of rebinding occurs 

when the revised value for a hypothesis is selected from a set 

of currently maintained tentative values. 

Example: (proficient female) This reader had previously suggested 

both people or birds as being possible values for the Greggs. 

I: What do you think now? 

S: They're definitely birds. 

I: OK, why did you decide that? 

S: Because they said, that, they flew, they said, flew past 
the kitchen window, and, and, they pecked by those dirty, urn 
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oh we we will be pecked into bits by those dirty ducks, and 
they just, they look at the ducks like, not like people 
would look at ducks. 

The only difference between this strategy and that of basic 

rebinding is that the revision comes from a previously suggested 

possibility. 

This concludes the section on rebindings and their variations. 

2. Loosening of Hypothesis Bindings: This occurs when the current 

value of a hypothesis is maintained, but done so with a reduced 

amount of certainty regarding correctness. 

Example: This example continues sequentially from the one directly 

above. 

I: OK, what do you think about it? 

s: Strange. 

I: Why? 

S: Cause I just didn't, it's not really, it's, I don't think 
it's true that birds have guns, and homes like that. 

I: Didn't that bother you before? 

S: What? 

I: That you didn't think that they had those homes like that. 

S: Right. 

I: What do you think now? 

S: I still don't think so. 

I: How come? 

S: I don't know, it's, it's just that people thought of, it's 
I don't know. Birds build nests, it's just that, they may 
have honlcs that people made, but birds don't get a hammer and 
nails and build their own house together. 



134 
Notice in this example how she has retained her hypothesis, but 

with a reduction in certainty as regards its correctness. 

3. Hypothetical Binding: This occurs when a new hypothesis is reported, 

but not seriously considered as an underlying model by the reader, i.e., 

it was mentioned once, dropped, and never connected with other 

concurrently maintained hypotheses. 

Example: To continue, again, with the same reader. 

I: OK, does this story make sense to you? 

s: If it was real people I think it would really make sense. 

I: What do you mean? 

S: Well, I mean people don't hold, people hold guns and birds don't. 

I: OK, OK, and what questions do you have? 

S: Well, not, none really, except for that magic finger again. 

This reader mentioned the hypothesis only once, and despite its power 

for the story interpretation, she never integrated it into the 

underlying model of the story. The Greggs remained birds in her 

interpretations, right through to the end. 

4. Restatement: This occurs when the currently maintained value of a 

hypothesis is revised and thereby maintained rather than rejected. 

Example: 

S: •.. and now they can't find food so they're sticking to 
worms and slugs. And it says here they don't, they're not 
regular birds, they don't like worms and stuff, they'd rather 
eat food that humans eat. 

I:Why do you think that is? 
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s: Well, they might hav~ lived in the city where there was 
very few worms and stuff, and then they moved out to the 
country and they hadn't been in to getting used to it. That's 
about all I can find. 

I: OK, is there anything that you think you don't understand 
about this story? 

S: No. 

This restatement is clearly an alternative to the rebinding strategy 

and allowed the reader to maintain the hypothesis with revision 

rather than change the hypothesis value. 

5. Hypothesis Merger: This occurs when two or more hypotheses are 

joined together. 

Example: (proficient female) Notice how this reader merged her 

hypothesis of the magic finger who is an unidentified crook, with her 

hypothesis regarding the ducks who are not getting along with the 

Greggs. 

I: Now what? 

S: Well, I think the ducks are getting even for Mr. Gregg and 
his sons and all the other birds shooting at the ducks, and so 
they're going to shoot back, but if they don't shoot them 
they're probably just going to scare them away. 

I: OK, why do you suppose all the birds were shooting at the 
ducks? 

S: Maybe they were trespassing, or hunting them, I think I 
figured out who magic finger is, probably one '.of the 
ducks, it's probably one of the ducks that has taken old 
who goes around taking over the Greggs. 

I: OK, wait a minute, tell me again. 

S: Magic finger could be one of the ducks that goes around 
tak-taking over other ani- other birds homes and stuff, 
and then leaves them, maybe kills them or something. 

The revision in this case has involved the merging of the magic 
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finger with the duck characters. 

6. Multiple Binding: This occurs when two or more values are concurrently 

suggested as possibilities for any particular hypothesis. 

Example: (proficient female) 

I: OK, do you still think that the Greggs are people? 

s: Well, I don't know yet, I haven't decided yet. 

I: What are your other thoughts? 

s: Either they're people, ducks, chickens, and that's all. 

I: And you're not sure. 

s: Uh huh, not sure. 

I: Why did you change your mind, last time you were pretty sure 
they were people? 

s: I don't know yet, I'm not sure, we're almost finished with it. 

This strategy allowed the reader to maintain tentativeness in 

comprehending. 

7. Confirmation: This occurs when a tentatively maintained value for 

a hypothesis, receives definite confirmation from the reader. It 

is considered a revision strategy because there is revision in terms 

of the certainty with which the hypothesis is held by the reader, 

even though the content remains the same. 

Example: Section 6. 

s: It sort of like sounds, sort of like, these Greggs are 
human, but how could they have wings, that's what I don't 
understand. 

Section 7 

s: Now I'm sure they're human. 

I: You're sure that they're human. And why do you think that 
they're human? 
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S: Because they say, we've lost our wings and now we have our 
arms back, and now we're not small, you know, we, we've 
grown much bigger. 

Colenbia in Section 7 had lost her uncertainty regarding her 

Greggs as human hypothesis. 

8. Supplemental Binding: This occurs when a current hypothesis is 

retained, but new information is added. It is not a revision in the 

replacement sense, but rather in the additive sense, i.e., the 

hypothesis is changed by adding more information to the current 

assignment of value. Note that it is also not a restatement in that 

no part of the hypothesis is changed, just added onto. 

Example. (proficient female) This reader had previously hypothesized 

that the magic finger was responsible for the change of the Greggs 

from people into birds. Now she adds more information to this 

hypothesis, particularly why the change had occurred. 

S: He's trying to teach them a lesson. 

I: What for? 

S: So he won't shoot anymore, my wildlife anymore. 

I: What made you think that? 

S: Well because the ducks are down there saying that you'll 
never shoot us again anymore and then the guy says what has 
the magic fingeT done to my friends, I don't know what made 
me think of it. 

9. Termination: This occurs when the current value of a hypothesis is 

rejected and not replaced. 

Example: (less proficient female) 

This reader had constructed an implausible scenario for the telephone 

call of section 4 of the story that required Philip to have been 
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turned into a duck and quacking on the telephone. In Section 5, 

however, he discovered that his interpretation couldn't be true, 

and employed the strategy of termination to extricate himself from 

his dilemma. 

I: OK, what about Philip? Do you think he's been turned into a 
duck? 

S: No. 

I: No. 

S: No, cause he was in the nest with the other people. 

I: Wait, just a minute, can you say that a little bit louder? 

S: Urn, he was in the nest all night long with the other people. 

I: OK, so you don't think he was turned into a duck? 

S: No. 

I: So what do you think happened then on that telephone? 

S: Urn,. got the wrong number. 

I: Got the wrong number? 
~ .. : \.""'" 

S: Could be. 

The reader at this point effectively eliminated the telephone conversation 

from the story, demonstrated by the fact that as he never mentioned it 

again. 

Discussion 

The expectation, as per Chaper 3, was that the strategies identified 

by Collins, Brown and Larkin (1980) would prove basically generalizable 

to the reading situation, even for younger readers. 
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This expectation was only partially met. The fact that young 

readers employ systematic strategies for the revision of underlying models 

in text was certainly substantiated. However, of the eight strategies 

identified by Collins et al. only two were identified in this study. 

The two strategies appearing in this study and the Collins 

et al. study are 1) rebinding and 2) case analysis. Rebinding is the 

most common revision strategy occurring in this study, and was identifiable 

even if subjects were unable to discuss why they had) revised the hypothesis. 

In other words, it was clear the revision had occurred whenever readers 

changed their hypothesis, even if they couldn't report why or how the 

change had occurred. On the other hand, case analysis, the other common 

strategy to this study and the Collins et al. study, depends,on the 

subject's report in order to be categorized as such. The reason for 

this is that in order to identify a revision as a case analysis, the 

subject must indicate in some manner that he/she is considering a 

complete set of possibilities during the revaluing process. Only when the 

subject discusses the alternatives orally and indicates that he/she has 

exhausted a certain set of possibilities, can case analysis be documented 

as having been applied. Clearly, it is possible, given this constraint 

of an oral reporting, that not all examples of case analysis were identified 

as sucn. Some strategies classified as rebinding might in fact have been 

case analyses, as the subject might have considered a set of alternatives 

either rapidly, tacitly, or simply have neglected to report that part 

of the thinking process. 
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This same explanation may account for the lack of any 

identification of the revision strategy reported by Collins et al., 

"Most Likely Case Assignment." This is defined in their study, as a 

~trategy whereby the new value is selected from a set of possible words, 

by the reader, as the most likely word. Again, the same reporting constraint 

as above applies, i.e., subjects must indicate orally what they may have 

done silently or tacitly, or forgotten about. So, while it is possible 

that this strategy may have been employed by some subjects in this 

study, none indicated that they had done so. 

The nonoccurrence of the Collins et al. strategies dealing 

with near and distant shifts of focus, and questioning default inter

pretations, may be a factor of different textual demands. To briefly 

review, the strategies of near and distant shifts of focus involved 

a change of attention to other parts of the text in order to determine 

a new value for revision, and the strategy of questioning default 

interpretations involved a revision accomplished by a reinterpretation 

of the clues for the hypothesis. 

The passages reported in the Collins et al. paper both necessitated 

shifts of focus. The "Window Text" was deliberately employed by those 

researchers because it was of the garden path variety, i.e., it was 

deliberately misleading and required a shift of focus. Also, the 

"Boating Text" was of a scientific problem-solving nature, and required 

shifts of focus as hypotheses were formulated to account for the interacting 

scientific phenomena. On the other hand, the text used in this study, 
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required primarily an assignment of reference to the characters and 

an establishment of their relationships to one another. There was very 

little potential in this text for a shift of focus to constrain the values 

of the hypothesis during a revision. The story events involved the 

~haracters themselves, and a shift of focus to other parts of the 

text was simply not helpful in the assignment of character reference 

and motivation. 

Likewise, The Magic Finger text did not readily lend itself 

to another interpretation of the clue, as in the revision strategy of 

Collins et al., labelled "Question Default Interpretation." The clues 

of this text were direct with the obscurity arising from the change 

of state of the Greggs, and the never named "I" character who appeared 

as telephone caller, narrator, magic finger, and visitor. The revisions 

in this study occurred as new information was unfolded in the text, 

and in no case did a subject indicate that a previously given clue 

was being reconsidered as a result of having been inappropriately 

interpreted initially. 

Regarding the nonoccurrence of the Collins et al. strategies 

of direct and indirect conflict, whereby the reader questions the values 

of hypotheses which produce conflict, there may be two reasons. Like 

the above strategies, it may be a function of the text employed. The 

Collins et al. "Boating Text" was suited for readers to actively question 

the values of competing hypotheses in an if X then not Y manner. 
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But in The Magic Finger text, there were few occasions where a story 

interpretation led to a situation of conflict. On the occasional 

situations where a reader had conflicting hypotheses (one reader 

for example hypothesized that the magic finger was both a thief and 

a protector of wildlife), they were categorized herein as contexts for the 

application of a revision strategy, not the strategy itself. This 

decision was made because in no case did the reader acknowledge the 

conflict Ov try to deal with it on a conscious level. Rather, the conflict 

precipitated the application of another revision strategy. In contrast, 

the Collins et al. subjects were reported to have been actively manipulating 

hypotheses of conflict in a strategic way. For example, Collins et al. 

say; "There the subject had bound the "she" in the text as the person who 

received the money behind the window. However, when "she" went inside with 

the man, this led the subject to question her earlier binding of "she" to the 

person behind the window" (pp.399-400). The reason for the nonoccurrence 

then, of the strategies of direct and indirect conflict, were twofold: 

1) the different nature of the texts; and 2) the different classification 

of conflicting hypotheses, i.e., in this study, conflicting hypotheses 

were considered a context leading to the application of a strategy not 

the strategy itself. 

b. Data Analysis 2:The information from the set of displays of Data 

Analysis 1, were then retabularized as a "Swnmary of Revision Strategies 

Across Readers." This provided a crossreader tabularization of data 

with information on: 1) strategy name; 2) total number of times each 
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strategy was used; and 3) the percentage of total revision accounted 

for by each strategy. Table 2 presents the "Swrunary of Revision 

Strategies Across Readers." The:' total number of times each strategy 

was used is included for reference, but the discussion of the findings 

below utilizes the figures in the percent column, so that more 

meaningful comparisons can be made. 

As regards the percentage of total revision, Table 2 indicates 

that rebinding is the most frequently occurring revision strategy. 

In fact, it accounts for 29% of the total revision of this study. 

When it is totaled with its variations (case analysis, reassignment, 

tentative binding), it accounts for 60% of the total revision. 

The second most frequently applied strategy was loosening of 

hypothesis bindings, which accounts for 12% of the total. 

There are two strategies each accounting for approximately 

8% of the total - those of hypothesis merger and multiple binding. 

The remaining 15% of the total revision is accounted for by: 

restatement (5%); confirmation (3%) supplemental binding (3%): 

termination (2%); and hypothetical binding (1%). 

Discussion. In terms of the reading process, the preference for 

rebinding and its variations indicates that in this text, the 

preferred strategy of revision was some form of rejection of hypothesis 

value followed by a replacement of value. With the exception of 

tentative binding, this type of revaluing of hypothesis was accomplished 

with no change in the reading process in terms of the reader's degree 
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Table 2 

Summary of Revision Strategy Analysis Across Readers 

Strategy Name Total Number of Times Percentage 
Used 

1. Rebinding 25 29% 
a. Case Analysis 3 4% 
b. Reassignment 5 6% 
c. Tentative 

Binding 5 6% 
d. Composite 

Binding 3 4% 
e. Assignment 

from Multiple 
Bindings 9 11% 

2. Loosening of 
Hypothesis 
Bindings 10 12% 

3. Hypothetical 
Bindings 1 1% 

4. Restatement 4 5% 

5. Hypothesis ... . . 
".-... 

Merger 7 8% 

6. Multiple 
Binding 6 7% 

7. Confirmation 3 3% 

8. Supplemental 
Binding 3 3% 

9. Termination 2 2% 
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of certainty regarding the values of the hypothesis, e.g., readers 

move easily from a hypothesis of the Greggs being chickens to the 

Greggs being birds, and they did so with the same degree of certainty 

. as n.~rded the correctness of the changed interpretation. The 

only type of rebinding accompanied by a loss of certainty was 

tentative binding, in which case readers discussed their hypothesis 

with qualifiers such as "maybe," "probably," "perhaps," "I'm not 

sure," etc. Tentative rebinding accounted for only 11% of the total 

of the rebinding strategies. 

The second most frequently applied revision was that of loosening 

of hypothesis bindings which accounted for 11% of all revision. In 

terms of the reading process, a loosening of hypothesis binding means 

that the readers become less certain regarding the correctness of 

their hypotheses. The fact that readers employ this strategy supports 

Goodman's notion of tentativeness in reading. 

I reached the conclusion that tentative information 
processing, guessing on the basis of minimal actual information 
is the primary characteristic of reading. The reader interacts 
with an author through a text to construct meaning. That means 
that there is an interaction between thought and language, hence 
a psycholinguistic process is in operation. Most recently, 
I've realized that the tentativeness of the information processing 
is even more significant than I had thought earlier(Goodman, 
1979, pp.657-658). 

Goodman, leaves undefined in this statement both what the characteristics 

of tentativeness are and why it is more significant than he had 

previously thought. However, the identification of ·the strategy of 

loosening of hypothesis bindings in this study provides data from 
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readers regarding a specific strategy designed to maintain tentative

ness in reading. The use of this strategy illustrates that readers 

are not constrained to a reject and replace modus operandi. In fact 

hypotheses are held in varying degrees of certainty as the reader 

moves through the text and samples the information. One characteristic 

of tentativeness, in the reading process, then, is a revision strategy 

whereby the reader's confidence in the hypothesis is reduced, but 

which despite this fact is employed readily by readers without disruption 

of the reading process. The significance, of course, lies in the 

fact that readers have a strategy enabling them to deal with text 

that disconfirms the currently held hypothesis and yet at the same 

time does not present enough information for the revaluing of the 

hypothesis. Without such a strategy allowing for the increased 

tentativeness, the reading process would frequently break down. 

The other two strategies accounting for a significant amount 

of the total revision were the hypothesis merger and multiple binding. 

Hypothesis merger was a necessary revision for most readers of this 

text in that the "I" character eventually had to be viewed as the 

narrator, the magic finger, the teleI,hone caller, and the backyard 

visitor. Unless this merger was made, more characters than the 

author intended were assigned to the story. The frequency of this 

revision type, then, is seen as a characteristic of the text. 

The frequency of multiple binding, however, is significant for 

the same reasons as the loosening of hypothesis bindings. Multiple 

binding is another revision strategy enabling the reader to deal with 
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uncertainty in reading and is significant in that the reading process 

does not break down when readers become uncertain regarding their 

interpretations. In the case of multiple binding, the uncertainty 

is met by the assignment of several possible values to the hypothesis. 

The strategies accounting for less than 15% of the total revision 

(restatement, confirmation, supplemental binding, termination, and 

hypothetical binding) and significant in that they demonstrate the 

wide repertoire of reading strategies potentially available to readers, 

and ~he complexity bf t~e reading process. Revision of hypotheses 

is just one part of the reading process, and yet the number of revision 

strategies, their contexts for application, their interaction with 

text content and reader knowledge and style, clearly requires much 

more study before even the rudiments of revisions are understood in 

any definitive way. 

Summary of the Results of Research Question 1. In summary, the findings 

of Research Question 1 resulted in the identification of fourteen 

revision strategies with the strategy of rebinding accounting for 

more than half of the total revision, and the strategies of the 

loosening of hypothesis binding also accounting for a significant 

portion of the total. Contrary to the prestudy expectation, only two 

of the Collins, Brown, and Larkin (1980) revision strategies were 

identified as having been used by the readers of this text. Basically, 

this discrepancy is thought to be related to the nature of the text, 

i.e., different text poses different types of problem-solving activities, 

and revision strategies are initiated by readers in response to the 
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particular text. In terms of revision and the reading process, the 

most prevalent strategy used by the readers of this text was rebinding 

which is a reject and replace strategy. Two other strategies of 

particular interest, however, were loosening of hypothesis binding 

and multiple binding. These two strategies combined to account for 

19% of the total revision, and demonstrate two ways in which readers 

deal with tentativeness in text. Other strategies used by the 

readers in this study, while contributing to a small percentage of 

the total revision demonstrate the complexities of the reading process 

and the range of revision strategies potentially available to readers. 

Revision Question 2: The Evidence Employed for Revision 

The second research question dealt with the type of evidence 

employed in the revision of hypotheses: 

What evidence is employed in the revision of the underlying 

model hypothesis? 

a. Data Analysis 1: A "Description of Reader-Stated Information Regarding 

the Evidence Used in the Revision of Hypotheses, and the Evaluation 

of the Revision" was completed for each subject. The following 

information was recorded: 1) strategy name, 2) the idenfification 

number, 3) the propositional type of the revision hypothesis, 4) the 

use of endophoric evidence (repetition of text, transformation of 

text), 5) the use of exophoric evidence (experiential, conceptual, 

literary) and 6) the criteria used for evaluation. 
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Table 3, "Description of Reader-Stated Information Regarding the 

Evidence Used in the Revision of Hypotheses, and the Evaluation 

of the Revision," is included as exemplary of this data analysis. The 

names of the:-revision strategies emerged fTom research question one. 

The hypothesis number and section number are for identification 

purposes only. The propositional type of the revision hypothesis 

was coded as adapted from Trabasso's work (see Chapter 3, Procedures 

of Data Analysis). The repetition of text in evidence and the trans

formation of text in evidence were simply coded as yes/no, except 

if transformation had occurred, in which case the type (inference, 

or elaboration) was indicated. The use of exophoric evidence was 

coded as yes if it "occurred and otherwise. was left blank. The 

evaluation column is applicable to research question three and is 

discussed at that point. 

b. Data Analysis 2: Using the information from the above descriptions 

of evidence, a "Comparison of the Use of Endophoric and Exophoric 

Evidence by Reader" was completed. The following information 

was recorded: 1) reader name, 2) the total number of revision hypotheses 

formulated by each reader, 3) the number of revision hypotheses 

employing both endophoric and exophoric sources of evidence, 4) the 

percent of total revision accounted for by the combined endophoric 

and exophoric evidence source,S) the number of revision hypotheses 

employing endophoric evidence only, and 6) the number of revision 

hypotheses employing exophoric evidence only. Totals were also 

indicated at the bottom of each column. 
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Table 4 

A Comparison of the Use of Endophoric and Exophoric Evidence by Reader 

Reader Name 

Denise 
Laraine 
George 
Anthony 
George J. 
Kim 
Elizabeth 
Colenbia 
James 
Tim 
Bobbie 
Delores 
Kelley 
Lisa 
Heather 
James Bond 

TOTAL 

Total No. 
of Revision 
Hypotheses 

3 
7 
5 
7 
8 
7 
7 
5 
3 
2 
3 
2 
i 
11 
8 
7 

86 

No. Employing 
both Endophoric 
and Exophoric 
Sources of 
Evidence 

2 
5 
4 
3 
5 
5 
1 
3 
2 
12 
1 
1 
4 
3 
4 
4 

46 

No. Employing 
Endophoric 
Only 

1 
1 
0 
3 
2 
1 
4 
2 
0 
1 
0 
1 
0 
5 
4 
3 

28 

No. Employing 
Exophoric 
Only 

0 
1 
1 
1 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 

10 

% of Total 
Evidence Employing 
both Endo. and Exo. 
Source 

66% 
71% 
80% 
43% 
63% 
71% 
14% 
60% 
60% 
50% 
66% 
50% 

100% 
36% 
38% 
57% 

,..... 
til ,..... 
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Table 4 illustrates that most reader-stated evidence involved 

a combination of both endophoric (text) and exophoric (outside-the

text) sources. In fact all sixteen readers relied heavily on this 

evidence source (see columns three and four). Twelve out of 

sixteen readers also used evidence from endophoric sources only 

(~column 5) but only nine readers employed exophoric evidence 

only (see column six). This means that as readers explained their 

revision, their explanations tended to combine information from the 

text and information from their own knowledge base. Fewer readers 

explained reasons for revision using only textual information, and 

even fewer readers' explanations involved only their general knowledge. 

Discussion. The pre study expectation, as per Chapter 3, was that 

both information from the text and information from the reader'S 

general knowledge would influence the revision of underlying model 

construction. Readers were also expected to vary in terms of their 

reliance on textual and general knowledge sources. These expectations 

were partially confirmed. 

Regarding the use of both textual information and general 

knowledge, the two went hand in hand in the comprehending of this 

text, as demonstrated by the readers' use of both endophoric and 

exophoric sources of evidence. To illustrate this type of evidence 

consider the following segment of interview where" the reader justifies 

his revision by an appeal to the exophoric, his general knowledge, 

(birds don't have telephones). 

S: Now I'm not sure it's birds at all. 

I: What do you mean? 
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s: They, birds don't have telephones unless they, I mean, this 
could be a make believe story or something, I don't know, 
it's a make believe story cause, I, I mean, I know it's 
made up, but, urn, I know birds don't have telephones. 

Table 4 clearly shows that both types of information are important 

in revision. Of the total of 86 revisions, 46 involved sources of 

evidence containing both endophoric and exophoric evidence; 

2B involved the use of endophoric evidence only; and 10 the use of 

exophoric evidence only. The central role of both sources of 

evidence is thus confirmed. 

Regarding the expected variance of readers in terms of their 

reliance on textual and general knowledge sources, the results only 

partially supported this expectation. Out of 16 readers, only four 

(Anthony, Elizabeth, Lisa, and Heather) relied on the combined 

endophoric-exophoric source of evidence less than 50% of the time. 

This means that, except for these four readers, the group of readers 

in this study converged in terms of their reliance on both textual 

and general knowledge sources. While there are some differences 

indicated in the evidence sources of endophoric only and exophoric 

only, the totals are so small that they are basically uninterpretable. 

The data then, do not support the prestudy expectation of variance 

among readers in terms of preference for sources of evidence when 

revising hypotheses about text. Twelve out of the sixteen readers 

of this study demonstrated a marked preference for the combination of 

text and general knowledge sources. 

c. Data Analysis 3: Also using the information from the completed 
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descriptions of evidence, a "Summary of Evidence Employed for 

Revision Across Readers, According to the Propositional Type of 

Hypothesis Relation" was completed with the following information: 

1) the total number of revision hypotheses formulated by the readers 

in this study; 2) the total number of revision hypotheses classified 

as either inter- or intrapropositional types; 3) the total use of 

repetition of text in evidence; 4) the total use of transformation of 

text in evidence; 5) the total use of experiential knowledge in 

evidence; 6) the total use of general world knowledge in evidence; 

and 7) the total use of literary experience in evidence. 

Table 5 shows the preponderance of the 'who' type intrapropositional 

revision hypothesis. It also illustrates the preponderance of 

the endophoric evidence type - repetition of text in evidence -

as compared to the type of her endophoric type - transformation 

of text in evidence. In terms of exophoric evidence the general 

conceptual source was. utilized more than either the experiential 

or the literary experience. 

Discussion. Table 5, "Summary of Evidence Employed for Revision 

Across Readers According to the Propositional Type of Hypothesis 

Relation," illustrates the favored intrapropositional 'who' 

type among revision hypotheses. This is perceived as a property 

of the text, in which 'who' determinations must necessarily be 

established, but in which 'when,' 'where,' and 'what' questions 

are not relevant. The interpropositional relations of 'how' and 

'why' are also relevant for the interpretation of this text, referring 



Table 5 

Summary of Evidence Employed for Revision Across Readers, According to the Propositional 
Type of Hypothesis Relation 

Use of Endophoric Evidence Use ( f Exophoric ::vidence 

Total No. Propositional Repetition Transformation Experiential General Literary 
Revision Type of of Text of Text Conceptual Experienc 
Hypotheses Hypothesis in Evidence in Evidence 

Relation 

86 Intra: 
who: 64 53 3 9 36 2 
when: 0 
where: 0 
what: 0 

Inter: 22 15 14 
why: 9 (6) (4) 2 2 0 
how: 4 (3) (1) 

Combinations: 
who/why: 5 (4) (5) 0 
who/why/how: 1 (0) (1) 0 
how/why: 3 (2) (3) 0 

e 

~ 

U1 
U1 
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respectively to 'how' the Greggs were turned into birds and 'why' 

the Greggs w~re turned into birds. Their frequency of occurrence 

in revision, however, is much less than that of the 'who' type. 

This is related to the fact that while all readers tried to establish 

the identity of the characters, not all readers attempted to establish 

the 'how and 'why' connections. So, the less frequent revision 

of 'how' and 'why' type propositions is related to the fact that 

fewer readers formulated these types of propositional relations in 

their interpretations of the story. 

In terms of the evidence associated with the propositional types 

there is an interesting difference. In the 64 instances of intra

propositional hypotheses, the evidence employed for revision involves 

repetition of text in 53 instances, but there are only three instances 

of transformation of text. Regarding the concurrent use of exophoric 

evidence, there are 36 instances ·~T·~eneral conceptual knowledge. 

In contrast, in the revision of interpropositional relations 

(22 total), while readers also used evidence involving repetition of 

text (15 instances), they also relied heavily on the transformation 

(inference or elaboration) of text (14 instances). However, there 

were only 2 instances of the use of general conceptual knowledge. 

There is not enough data involved to speculate on either the 

meaning or the significance of this difference. Clearly, more data 

needs to be examined in order to determine if this perceived 
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difference in the type of evidence used in the revision of inter

propositional and intrapropositional revisions occurs across stories 

and across readers. However, the data may indicate that the task 

of revising interpropositional relations is more text-based, perhaps 

requiring more transformation of the text in the form of inferences 

and elaborations. 

Summary of the Results of Research Question 2: In summary, then, 

as regards the use of evidence in revision, the readers of this 

study demonstrated primarily a combination of the use of the text 

with their general knowledge. Some readers used only textual information 

to explain revision, and some readers used only general knowledge 

information, but most explanations for revision by all readers 

appealed to both sources for support. In fact, the pre-study 

expectation that readers would vary in their reliance on textual 

and general knowledge sources was not supported. 

In terms of the propositional type of the revision hypotheses 

most revisions involved 'who' propositions, which is related to 

the nature of the text. Fewer revisions involved 'how' and 'why' 

hypothesis types, as fewer readers made these connections in their 

interpretation of the story. In the revision of these two types 

of hypotheses, however, there was a difference in the source of the 

reader-stated evidence for revision. The 'who' revisions involved 

more use of the readers' general conceptual knowledge and repetition 

of text, and the 'how' and ~''Why' revisions involved JOOre transformation 

of text in the form of inferences and elaborations. 
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Research Question 3: Criteria for Evaluation of Revision Hypotheses 

The third research question was concerned with the criteria 

used for evaluation (confirmation) of revision hypotheses: 

What criteria are used for evaluation of the underlying 
model hypothesis during revision? 

a. Data Analysis 1: The last column of the "Descriptions of Reader-

Stated Information Regarding the Evidence Used in the Revision of 

Hypotheses, and the Evaluation of the Revision" was completed with 

information on the evaluation tests employed by the reader in 

revision. This information was entered for each revision strategy 

of each reader, according to the criteria for confirmation previously 

discussed: C = completeness, I = interconnectedness, MMT = match 

of model to text; and MMGK = match of model to general world 

knowledge. 

The last column of Table 3, "Description of Reader-Stated 

Information Regarding the Evidence Used in the Revision of Hypotheses, 

and the Evaluation of the Revision," is exemplary of this procedure. 

The four criteria identified by Collins, Brown and Larkin (1980) 

are repeated below with examples from the readers of this study. 

(c) completeness: general assumptions and consequences. For 

example, the assignment of humanness to the telephone caller in 

section 9 of the text, is assumed to have been motivated by the 

general consequences of assignment of humanness to the Greggs 

in section 8. Or, a revision involving the magic finger as a 

protector of wildlife in section 10 is assumed to have been inferred 
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by the reader from the general assumptions and consequences of 

several story events. 

(I) interconnectedness: fitting together of various pieces of text. 

For example the merging of the magic finger and the visitor in 

section 10, demonstrates a connecting of text characters. 

(MMTS) match of model and text: matching text information to the 

underlying model hypothesis. 

For example, "ducks being as ta11 as men" is specific textual material 

matched by some readers to their underlying hypothesis model. 

(MMGK) match of model and general world knowledge: matching gene~at 

world knowledge to the underlying model hypothesis. 

For example, a reader stated that "since their wings are gone they 

can't be birds, and since their arms came back, they must be human." 

This demonstrates how general world knowledge is matched to the 

readers hypothesis. 

b. Data Analysis 2: The results of the set of confirmation criteria 

employed by the readers were then retabu1arized for each reader 

on a table ca11ed, "Summary of Evaluation of Revision by Reader." 

Information for each reader was recorded regarding: 1) reader name; 

2) total number of revision hypotheses; 3) the ratio of each 

evaluative criteria to the total revision: column three = completeness; 

column four = interconnectedness; column five = match of model to 

text; and column 6 ~ match of model to general world knowledge. 

Totals are also indicated by column, with percentages of the total 

evaluation indicated for the four evaluative criteria. 
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Table 6 

Summary of Evaluation of Revision by Reader 

Total No. of Ratio of Each Evaluation 

Revision Criteria to Total Revisions 

Reader Hypotheses (C) (I) MMT MMGK 

Denise 3 1/3 1/3 2/3 2/3 

Laraine 7 0 0 6/7 6/7 

George 5 1/5 0 4/5 5/5 

Anthony 7 2/7 2/7 6/7 6/7 

George J. 8 0 1/8 7/8 6/8 

Kim 7 1/7 2/7 6/7 5/7 

Elizabeth 7 4/7 1/7 5/7 2/7 

Colenbia 5 1/5 1/5 5/5 3/5 

James 3 0 0 2/3 3/3 

Tim 2 1/2 0/2 2/2 1/2 

Robbie 3 1/3 1/3 2/3 3/3 

Dolores 2 0 1/2 2/2 1/2 

Kelley 1 0 1/1 1/1 1/1 

Lisa 11 6/11 3/11 9/11 6/11 

Heather 8 3/8 4/8 7/8 4/8 

James Bond 7 0 2/7 7/7 4/7 

TOTAL 21 20 73 56 = 170 

% of Total Evaluation 12% 12% 43% 33% 
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Table 6 demonstrates a clear preference for the evaluation 

of revision by the two tests of matching the text to the hypothesis, 

and matching the hypothesis to general world knowledge. In terms 

of the combined total use of all tests of evaluation, the matching 

of model and text accounted for 43% of the total, and the matching 

of model and general world knowledge accounted for 33% of the total. 

The evaluative tests of completeness and interconnectedness each 

accounted for only 12% of the total evaluation. 

Discussion: The expectation was that both textual coherency and 

compatibility of semantic relations would influence the revision 

of reader's hypotheses. In addition it was expected that evaluation 

of a revision hypothesis, as determined by a matching of the reader's 

general knowledge to the hypothesis would vary among readers. These 

expectations were only partially confirmed. 

In terms of the evaluation criteria applied in this study, textual 

coherency and compatibility of semantic relations are equivalent 

to the Collins et al. tests of completeness and interconnectedness. 

The results demonstrate that since the tests of completeness or 

interconnectedness were employed by all but two readers at least once, 

textual coherency and compatibility of semantic relations did 

influence revision. 

Regarding the pre study expectation about the readers' use of 

general knowledge in revision, the relevant data is found in the 

Collins et al. criteria of matching text and general knowledge, 
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column 5 of Table 6. However, the expectation of variance among 

readers was not found. In fact, all readers applied the evaluation 

criteria of matching text and general world knowledge, at least 

50% of the time when revision w~s considered across strategies 

and across strategy types. In other words all readers exhibited 

a high use of evaluating hypothesis plausibility in terms of general 

world knowledge, contrary to the prestudy expectation of variance 

among readers. 

As regards the evaluative criteria themselves, the four 

criteria identified by Collins, Brown, and Larkin were found to be 

appropiate for the evaluation of revision hypotheses by young 

readers. Regarding each evaluative test, the following data were 

tabulated from the "Summary of Evaluation of Revision by Reader." 

1. completeness: 21 instances of application by ten readers. 

2. interconnectedness: 20 instances of application by twelve 

readers. 

3. match of model and text: 73 instances of application by 

sixteen readers. 

4. match of model and general knowledge: 56 instances of 

application by sixteen readers. 

Summary of the Results of Research Question 3: In summary, 

regarding the evaluation of revision by the readers of this study, 

the criteria of C - co~pleteness, I - interconnectedness, MMT -

match of model and text, and (~~GK)-
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by Collins, Brown and Larkin (1980) were found to be relev~n~. All 

but two readers employed either the test of completeness or 

interconnectedness at least once, and all readers employed the 

tests of matching text and general world knowledge to their models. 

In fact, there was a clear preference in terms of evaluation of 

revision for the tests of matching the model and text, and matching 

the model and general world knowledge. The prestudy expectation 

that readers would vary in their application of general world 

knowledge in revision was not supported, as all readers demonstrated 

a high use of this test. 

Research Question 4: The Difference Betweeen Proficient and Less 

Proficient Readers 

The fourth research question dealt with the differences 

between proficient and less proficient readers: 

What differences exist between proficient and less 
proficient readers as regards revision strategies 
and the type of evidence and evaluation criteria 
employed during the revision of underlying model 
hypotheses? 

a. Data Analysis 1: A "Summary of Revision Type as Used by Proficient 

and Less Proficient Readers" was completed. This included the 

following information: 1) strategy name; 2) number of times each 

strategy was used by proficient readers; 3) percent of the total 

proficient group revision accounted for by each strategy; 4) 

number of times each strategy was used by less proficient readers; 

5) percent of the total less proficient group revision accounted 

for by each strategy. 



Table 7 
Summary of Revision Type as Used by Proficient and Less Proficient Readers 

Pr~f~cient ReadeY2 ke_s~Jr_o_fj.~ient Reade_r~ 

Total No. of Percent of Total Total No. of Percent of Total 
Times Used Group Revision Times Used Group Revision 

ebind:-
4 _ --g 

Case Analysis 2 4 1 3 

Reassignment 2 4 3 8 

Tentative Binding 3 6 2 6 

Composite Binding 1 2 2 6 

Assignment from 
Multiple Bindings 6 12 3 8 

Loosening of 
Hypothesis Bindings 8 15 2 6 

Hypothetical Bindings 1 2 0 0 

Restatement 2 4 2 6 

Hypothesis Merger 4 8 3 8 

Multiple Binding 4 8 2 6 

Confirmation 3 6 0 0 

Supplemental 
Binding 2 4 1 3 

Termination 1 2 1 3 
f-' 
C]\ 

TOTAL 51 102 35 99 ~ 



165 

Table 7, the"Summary of Revision Type as Used by Proficient and 

Less Proficient Readers," shows that all strategies except two 

(hypothetical binding and confirmation) were common to both 

groups. Also, the proportionate use of each strategy by each group 

was approximately equal except for the proportionately higher use 

of the rebinding strategy by the less proficient readers, and 

the proportionately higher use of the loosening of hypothesis binding 

strategy by the proficient readers. Table 7 also indicates a 

difference between the groups in terms of the frequency of revision, 

with the proficient group having revised a total of fifty-one times, 

and the less proficient group a total of thirty-five times. 

Discussion: The expectation was that the use of the strategies would 

exhibit as much difference within groups, as between groups. This 

expectation was generally supported. 

Table 7, "Summary of Revision Type as Used by Proficient and 

Less Proficient Readers," presents a summary of the revision 

strategies by groups. Within the proficient group, the number of 

times any of the fourteen strategies was used ranged from one 

to twelve. In the less proficient group the number of times any 

of the fourteen strategies was used ranged from zero to thirteen. 

In addition, the percentage of total revision accounted for by 

any particular strategy for proficient readers, ranged from two 

to twenty-three percent. The percentage of total revision accounted 

for by any particular strategy for less proficient readers, 

ranged from zero to thirty-six percent (0-36%). In terms of 
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between group data, twelve out of fourteen strategies were common to 

both groups; the differences between groups, as regarded the total number 

of times a strategy was used ranged from 0-6, and the differences, 

between groups in terms of the strategies contribution to the 

percentage of each groups's revision ranged from zero to thirteen 

percent (0-13%). It can be seen then, from this summary data 

that the use of the strategies, .in terms of their frequency of 

use, and their contribution to the total group revision varies 

as widely within groups as it does between groups: nevertheless, 

there are some interesting differences between groups, and these 

will be discussed below. 

Table 7, '!Summary of Revision Type as Used by Proficient and 

Less Proficient Readers," presents the total number of strategies 

used by the two groups as fifty-one and thirty-six respectively. 

Since the total number of revisions in this study was 86, in 

terms of percentages, proficient readers accounted for fifty-nine 

percent (59%) of the total revision of this study, and less 

proficient readers accounted for forty-one percent(41%). Other 

proportionate differences are also indicated in the use of rebinding 

which accounted for thirty-six percent (36%) of the total revision 

of less proficient readers and only twenty-three percent (23%) 

of the total revision of proficient readers. Another strategy 

exhibiting a proportionate difference in terms of its use between 

the two groups was loosening of hypothesis binding which contributed 
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to fifteen percent (15%) of the total revision of proficient 

readers and only six percent (6%) of the total revision of less 

proficient readers. 

The data indicate, then, that in this study (1) less proficient 

readers revised less frequently than more proficient readers; 

(2) less proficient readers used the strategy of rebinding 

proportionately more frequently than proficient readers; 

(3) less proficient readers used the strategy of loosening of hypothesis 

binding proportionately less frequently than proficient readers. 

In terms of the reading process these differences may indicate 

more willingness on the part of proficient readers to be tentative 

in their interpretation of text. Both the willingness of the reader 

to engage in revision (as measured by frequency of revision), and 

the strategy of loosening of hypothesis binding are indicators 

of tentativeness. The fact that the proportionate difference in use 

lies in favor of the proficient group may be reflective of a greater 

ability to deal with uncertainty in comprehending. Contrarily, 

proportionately greater use of rebinding by the less proficient 

readers may indicate less flexibility in terms of the revision 

strategies. One demonstration of less flexibility may be represented 

by a proportionately less frequent use of the loosening of 

hypothesis bindings strategy. 

b. Data Analysis 2: A "Summary of the Contexts of Application as 

Used by Proficient and Less Proficient Readers," was also 
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tabularized. Contextual information was initially coded on each 

reader's "Display of Revision Strategies" and illustrated in Table 1. 

The following information was recorded in this analysis: 1) the 

names of the contexts of application; 2) total use of each context 

across readers: 3) percent of total group revision accounted for 

by each context for a) proficient readers (column 3), and b) 

less proficient readers (column 4). 

The "Sununary of the Contexts of Application as Used by 

Proficient and Less Proficient Readers"indicates that both groups 

utilized six of the seven identified contexts associated with 

revision strategies. The exception was the context of confirmation 

text which accounted for a very small proportion of textual 

contexts. Furthermore, the proportionate use of these contexts 

is approximately equal in four out of the seven types. There are, 

however, three contexts which are used disproportionately: competing 
~... , .. ." 

text, disconfiriming text, and tfie'nontextual consequence of another 

hypothesis. 

Discussion: The· "Summary of the Contexts of Application as Used 

by Proficient and Less Proficient Readers," indicates that the two 

groups relied proportionately differently on the contexts of competing 

text, disconfirming text, and the nontextual consequence of another 

hypothesis. Proficient readers applied revision strategies 

proportionately more in the contexts of disconfirming text and the 

nontextual consequence of another hypothesis and less proficient 

readers applied revision strategies proportionately more in the 



Table 8 

Summary of the Contexts of Application as Used by Proficient and Less Proficient Readers 

Contexts of 
Application 

Competing Text 

New Text 
Information 

Disconfirming 
Text 

Confirming Text 

No Text 
Confirmation 

Total Uses 
Across Groups 

26 

16 

18 

4 

4 

(Nontext) Consequence 
of Another 
Hypothesis 11 

(Nontext No Test 
Resolution 9 

Percent of Total 
Proficient Group 
Revision Associated 
With Context 

19% 

21% 

25% 

8% 

2% 

17% 

8% 

Percent of Total Less 
Proficient Group 
Revision Associated 
With Context 

44% 

14% 

14% 

0% 

8% 

5% 

14% 

..... 
C]\ 
1.0 
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context of competing text. 

In terms of the reading process, competing text is the most 

direct context for revision as it both disconfirms and presents 

new evidence for an alternative hypothesis value. On the contrary 

both disconfirming text and consequence of another hypothesis are 

less explicit contexts for the revision. Disconfirming text provides 

no information regarding an alternative hypothesis value, and 

consequence of another hypothesis depends on the drawing of implicit 

relations between concurrently maintained hypotheses. Less 

proficient readers, then, may have less facility in terms of revising 

in contexts which are either less explicit in terms of providing 

alternative hypothesis values, or that require the drawing of 

implicit relations among hypotheses. 

Data Analysis 3: A"Sumrnary of the Comparison of the Evidence Used 

by Proficient and Less Proficient Readers" was tabularized. The 

following information, by groups, was recorded: 1) the total number 

of revision hypotheses; 2) the percentage of use, by group, of the 

combination of endophoric and exophoric evidence; 3) the percentage 

of use, by group, of endophoric evidence only; and 4) the percentage 

of use, by group, of exophoric evidence only. 

Table 9, the :!Sumrnary of the Comparison of the Evidence Used by 

Proficient and Less Proficient Readers," indica~es that both groups 

used all three sources of evidence. There was,however, a difference 

in terms of the proportion of revision accounted for by 1) the 

endophoric and exophoric evidence sources, and 2) the endophoric 
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Proficient 

Readers 

Less 

Proficient 

Readers 

Table 9 

Summary of the Comparison of the Evidence 
Used by Proficient and Less Proficient Readers 

Proportionate Use of: 

Total No. Endophoric Endophoric 
Revision and Only 
Hypotheses Exophoric 

51 47% 37% 

35 63% 26% 

171 

Exophoric 
Only 

12% 

11% 
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only source. The two groups' proportionate use of exophoric 

only evidence was approximately equal. 

Discussion. The proportionate differences in the sources of evidence 

as indicated in Table 9, "Summary of the Comparison of the Evidence 

Used by Proficient and Less Proficient Readers, " are difficult to 

interpret. The fact that the proficient readers rely less on 

anyone source of evidence may indicate that they have a greater 

flexibility than less proficient readers who rely more on the 

combination of endophoric and exophoric evidence. Of equal interest 

however, is the fact that while both groups rely proportionately 

equally on the use of exophoric only evidence, since the less 

proficient readers rely proportionately more on the use of ~ombination 

of endophoric and exophoric evidence, their total use of exophoric 

evidence in revision is seventy-four percent (63% + 11%) while the 

total use of exophoric evidence by the proficient readers is 

only fifty-nine percent (59%)(47% + 12%). In other words, in the 

reading of this story, less proficient readers relied more on 

outside-the-text general knowledge sources to support revision than 

did proficient readers. (The contrar~ of course, is also true, 

i.e., proficient readers relied more on endophoric evidence, or 

the text itself, to support revision.) 

Data Analysis 4: A "Summary of the Use of Proficient and Less 

Proficient Readers' Evidence by Propositional Type" was completed. 

Proficient and less proficient readers' data regarding the inter-
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and intrapropositional types were analyzed according to: 1) thb 

number of instances of occurrence of each propositional type; and 

2) the use of repetition (column 3), transformation (column 4), 

experiential knowledge (column 5), general world knowledge 

(column 6), and literary knowledge (column 7). The numerical 

information in columns 3-7 represents the number of times such 

evidence was cited by readers. 

Table 10, the "Summary of the Use of Proficient and Less 

Proficient Readers' Evidence by Propositional Type," indicates 

that both groups of readers used all identified sources of evidence 

at least once. Furthermore, there was a very close parallel between 

the groups in terms of the evidence used to support the 'who' 

intrapropositional relations. In terms of the interpropositional 

'why' and 'how' relations,however, there is a difference in the 

total number of instances of revision of these hypothesis types 

by the two groups - the proficient readers revising interpropositions 

17 times, and the less proficient readers only 5 times. A 

proportionate comparision of the evidence used to support the 

interpropositional type of hypothesis revisions is precluded by the 

small numbers in the less proficient group. 

Discussion: Regarding the "Summary of the Use of Proficient 

and Less Proficient Readers Evidence by Propositional Type," the 

data indicate that less proficient readers simply make fewer 
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revisions of interpropositional relations. In terms of the reading 

process this indicates that less proficient readers do less revision 

of hypotheses dependent on the connections between hypotheses. This 

may indicate that less proficient readers have less proficiency in 

constructing the cohesive ties of text potentially available from 

connections among propositions. This finding is consistent with 

both the Bridge(1977) and the Marshall(1976) studies. 

Data Analysis 5: A "Summary of the Use of Evaluative Tests by 

Proficient and Less Proficient Readers," was completed. This 

provided summary data for the two groups on: 1) total number of 

revision strategies used; and 2) the total number of times the 

evaluative tests (completeness, interconnectedness, match of model 

to text, match of model to general world knowledge) were used. The 

percentage of total revision accounted for by each test for each 

group was 'also indicated in parenthes es. 
r_:~ \.' ~ 

Table 11, the "Summary of the Use of Evaluative Tests by Proficient 

and Less Proficient Readers," indicates that some proportion of 

revision for each group was accounted for by each evaluative criteria. 

The proportionate use of both interconnectedness and match of model 

to text was approximately equal for b07h groups, but the proportionate 

use of the tests of completeness and match of model to general 

world knowledge indicated differences of use between the two 

groups. 

Discussion: Table 11 indicates two differences between the two 

groups, specifically, the differences are in terms of their 



Table 10 

Summary of the Use of Proficient and Less Proficient Readers' Evidence by Propositional Type 

I?ndophoric Exophoric 

Propositional No. of General 
Type Instances Repetition Transformations Experiential World Literar 

Proficient 

Intrapropositional 34 25 1 5 9 1 

Interpropositional 17 13 12 2 2 0 

Less Proficient 

Intrapropositional 30 27 0 3 17 4 

Interpropositional 5 2 2 1 0 2 

y 

..... 
-....J 
1I1 



Proficient 

Less 
Proficient 

Table 11 

Summary of the Use of Evaluative Tests by Proficient and Less Proficient Readers 

Total Group Uses of Evaluative Criteria: Frequencies and Percentages 

Match of Model 
Total No. and General 

of Revision Inter- Match of Model World 
Strategies Completeness connectedness and Text Knowledge 

51 18 (35%) 14(27%) 43(84%) 30 (59%) 

35 4 (11%) 7(20%) 29(83%) 25(71%) 

" 

I-' 
--l 
0\ 
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proportionate use of the tests of completeness and matching of 

the model to general world knowledge. The proficient readers used 

the test of completeness in a proportionately greater number of 

instances than the less proficient readers, 35% and 11% respectively. 

And the less proficient readers employed the test of matching world 

knowledge to the model in a proportionately greater number of 

instances than did the proficient readers, 71% and 59% respectively. 

Since, however,the evaluation of revision was determined by the 

investigator from an examination of the reader-generated evidence 

for revision, it was expected that the evaluative criteria would 

be reflective of the previous findings on the use of evidence. The 

fact is,then, that proficient readers' use of "the completeness 

criteria is reflective of their more frequent revision of inter

propositional hypotheses. Also, the fact that less proficient 

readers use the evaluation of matching world knowledge to the 

model is related to their greater reliance on exophoric evidence 

for support of revision. These findings, then, in terms of the reading 

process, have simply corroborated the discussion of previous 

findings regarding the use of evidence by the two groups of readers. 

Summary of the Results of Research Question 4: In summary, the 

following differences (proportionately) were found between the 

proficient readers and the less proficient readers: (1) less 

proficient readers revised less frequently than more proficient 

readers; (2) less proficient readers used the strategy of rebinding 

more frequently than proficient readers; (3) less proficient 
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readers used the strategy of loosening of hypothesis binding 

proportionately less frequently than proficient readers; (4) less 

proficient readers used the context of competing text for revision 

more frequently than did proficient readers; (5) less proficient 

readers used the contexts of disconfirrning text and consequence 

of another hypothesis less frequently than did proficient readers; 

(6) less proficient readers relied more on exophoric knowledge for 

support of revision than did proficient readers; (7) less proficient 

readers revised interpropositional relations less frequently 

than proficient readers; (8) less proficient readers evaluated 

revision more frequently by matching world knowledge to the revised 

hypothesis than did proficient readers; and (9) less proficient 

readers evaluated revision less freq~~ently by the completeness 

criteria than did proficient readers. 

In terms of the reading process the following differences 

between the two groups emerged; (1) less proficient readers 

demonstrated less tentativeness in their revision of text. This 

is supported by the fact that less proficient readers did less 

revision, had more reliance on the strategy of rebinding, and 

relied less onthe strategy of loosening of hypothesis binding. 

(2) Less proficient readers depended more on explicit contexts for 

revision than did proficient readers. This is supported by the 

fact that less proficient readers relied more on the context of 

competing text and consequence of another hypothesis. (3) Less 

proficient readers depended less on the cohesion afforded by 
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interpropositional relations. This is supported by the fact that 

less proficient readers revised fewer interpropositional .hypotheses, 

and evaluated revision less frequently by the completeness criteria. 

(4) Less proficient readers depended more on the use of their general 

knowledge in revision. This is supported by the fact that less 

proficient readers used more exophoric evidence to support their 

revision. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

The purpose of this study was to investigate the strategies 

employed by proficient and less proficient readers as they engaged in 

the revision of underlying models during the reading of narrative text. 

This was a theoretical problem in that the purpose of the study was 

to contribute to the development of current psycholinguistic reading 

theory and reading comprehension. It was also a descriptive study in 

that the purpose was fulfilled through an identification and description 

of the revision strategies. Specifically four questions were addressed: 

1 What strategies regarding the revision of the underlying 

model hypothesis during reading can be identified? 

2. What evidence is employed in the revision of the underlying 

model hypothesis? ~ 

3. What criteria are used fo;' t<aluation of the underlying model 

hypothesis during revision? 

4. What differences exist between proficient and less proficient 

readers as regards revision strategies and the type of 

evidence and evaluation criteria employed during the 

revision of underlying model hypotheses? 

The Background 

This study developed within the psycholinguistic framework of 

constructive comprehension. A review of the literature in Chapter 2 

180 
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began with a discussion of the message model theory of communication 

(the message is the language), and its inadequacies in terms of accounting 

for inferential processing and the interaction of the language message 

with the comprehender's cognitive structures and other situational 

variables. The importance of inference in comprehension and the need for 

an interactive theory of comprehension was demonstrated by drawing 

primarily on research from psychology and linguistics. In brief, research 

from psychology has demonstrated that an adequate theory of comprehension 

must account for such factors as inferential processing, general world 

knowledge, knowledge about text, and situational variables. Relevant 

research from linguistics was also cited as providing additional support 

for a constructivist theory, including research in the given-new contract, 

speech act theory, the resolution of anaphora and the revision of the 

semantic interpreter in transformational theory. 

Research from psychology and artificial intelligence was also 

reviewed in terms of its response to this view of an active comprehension 

process. The development of a schema-theoretic psychology is an attempt 

to account for the organization of human knowledge in a way that is compatible 

with the constructivist view. Particularly, schema theorists believe that 

knowledge is organized in units (similar to generic concepts), and 

that while each unit has some meaning within itself in terms of its 

own structure, it is when schemata embed within each other that more 

structure and more meaning occur. Schema theorists are -responding to the 

constructivist position by building a theory which goes beyond a 

representation of lexical items to accounts of complex sequences of 
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events. The similarity of a schema-theoretic psychology and the 

independently developed theories of mental representation from artificial 

intelligence were also discussed. 

This study was also indebted in its conception to the work of 

Collins, Brown and Larkin (1980) both theoretically and topically. 

Collins et al. discussed the two constructivist positions of text-based 

and model-based comprehension. Essentially the model-based view of 

comprehension says that comprehension is more than a filling in of text-

based semantic relations. Particularly, it involves the construction of 

an underlying model, or context, within which the surface structure 

fragments are then inferred. In other words the construction of the 

semantic relations is constrained by the construction of the underlying 

model. In addition the Collins et al. paper discussed the notion of 

generativeness in schema theory, which greatly increases the flexibility 
~ 

of the system in terms of its ability to respond to an infinite number 

of situations. Their conception of schemata as dynamic and generative, 

rather than static and instantiated, was the one adopted in this study, 

as was the notion of a model-based view of comprehension. 

Topically, this study is also indebted to Collins, Brown and 

Larkin, as they described eight revision strategies, and four evaluative 

criteria employed by adult listeners. Their work prompted the 

formulation of the questions· of this research. 

In terms of reading, this work was conducted from an interactive 

psycholinguistic model of the reading process, specifically the Goodman 

Model. The Goodman Model was not only the first available psycholinguistic 

model of the reading process, but it was also aeveloped in conjunction with 
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Goodman's study of the oral reading behavior of many readers from 

diverse language backgrounds and diverse levels of reading proficiency. 

Because of its macrotheoretic nature it is the most complete interactive 

theory of the reading process. It readily accomodated the constructive 

comprehension theory of Collins, Brown, and Larkin, and, specifically 

the notion of underlying model construction was regarded as being 

hypothesis formation at a macrolevel of text. Revision, then, became 

part of Goodman's semantic cycle, and his strategy of prediction. 

In terms of the specific questions of this study the revision of 

underlying model hypotheses is illustrative of the comprehending process, 

and falls within the purview of Goodman's notion of prediction, and the 

criteria used by readers for confirmation or disconfirmation of hypotheses 

fall within the purview of Goodman's confirmation strategy. The analysis 

of the evidence for revision as being endophoric (in the text) or 
~ 

exophoric (outside the text) is reflective of the whole interactive nature 

of Goodman's theory. 

The Design 

Sixteen fifth and sixth grade readers participated in this study. 

Eight were grouped as being proficient and eight less proficient on the 

basis of both standardized reading test scores and teacher judgment. 

All readers read the same text, taken from Roald Dahl's The Magic Finger. 

The choice of text was motivated by considerations of vocabulary difficulty 

and difficulty of interpretation. The object was to minimize problems 

related to Ivocabulary, and yet to ensure that the story was not so 
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easily constructed as to eliminate the need for revision. 

The selected text was then divided into ten sections, and readers 

were asked to read each section orally, and then discuss what had happened. 

The discussion following the r.eading of each text section was conducted 

as an unstructured interview with the lead being taken from the child. 

The entire session was tape recorded and the interview transcribed. 

The Data 

Data collection resulted in a transcribed interview for each 

subject. Prior to analysis the data was reduced in order to produce the 

set of each reader's revision hypothesis and the r.eader-generated 

evidence as to why the hypothesis was changed. Following this reduction, 

each research question was subjected to ~ppropriateanalysis. 

The Analysis 

The Strategies 

1. A "Display of Revision Strategies" was completed for each 

reader with information on the name of each strategy employed by 

that reader and the context for its occurrence. 

2. The information from the set of displays was then retabularized 

as a "Sununary of Revision Strategies Across Readers" which 

provided a crossreader tabularization of data with information 

on each strategy, including - the number of times it was used, 

the number of readers who used the strategy, and the contexts 

for its application. 
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The Evidence 

1. A "Description of Reader-Generated Evidence Regarding the Use 

of Revision Strategies and Reader Evaluation of Revision 

Hypotheses U was completed for each subject with information- on: 

strategy name, propositional type, the use of endophoric 

evidence, and the use of exophoric evidence. 

2. Using the information from the above description, a "Comparison 

of Reader Use of Endophoric and Exophoric Evidence" was completed 

which included the same information as above, only regrouped 

summarily according to hypothesis type. 

The Evaluation 

1. Information was recorded appropriately for each revision strategy 

of each reader, according to the confirmation strategies previously 

identified by Collins, Brown, and Larkin: completeness, inter

cqnnectedness, match of model to text, and match of model to 

general world knowledge. 

2. The results of the above recording were then retabularized for 

each reader in order to compare the propositional type of 

hypothesis with the evaluative tests. 

The Differences Between Proficient and Less Proficient Readers 

1. The procedures of data analysis employed for research questions one 

two, and three were retabularized and summarized in order to 

compare the data of proficient and less proficient readers. 
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Specificall~ this resulted in 1) a comparison of strategies 

and their proportionate use by the two groups of readers, 2) a 

comparison of the use of contexts for strategy application, 3) a 

comparison of the sources of evidence, 4) a comparative 

summary of the use of evidence by propositional type, and 5) a 

comparative summary of the use of evaluative tests. 

The Findings 

The Strategies 

1. Fourteen revision strategies were identified: rebinding, case 

analysis, reassignment, tentative binding, composite binding, 

assignment from multiple binding, loosening of hypothesis bindings, 

hypothetical binding, restatement, hypothesis merger, multiple 

binding, confirmation, supplemental binding, and termination. 

See Ch~pter 3 for a complete description and di~cussion of these 

strategies. ';. ~ \'-:~ 

2. The rebinding strategy and its variations accounted for fifty

eight percent (58%) of the revision across readers, with the 

strategies of loosening of hypothesis binding, hypothesis merger, 

and multiple binding also accounting for significant percentages 

of the total revision. 

The Evidence 

Fifty-four percent (54%) of the reader's evidence for revision 

involved a combination of endophoric (rrom the text) and exophoric 

(outside the text) reasoning. Thirty percent (30%) involved 
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endophoric reasons only, and twelve percent (12%) involved 

exophoric reasons only. All readers used the combination of 

endophoric and exophoric evidence in explaining their revision, 

twelve out of the sixteen readers explained revision by citing 

endophoric sources, only and nine readers by citing exophoric 

sources only. 

2. In terms of propositional type seventy-four percent (74%) of 

the revised hypotheses were 'who' type intrapropositions. 

Within the category of endophoric evidence, repetition of the text 

accounted for eighty percent (80%) of the total, and transformations 

of the text only twenty percent (20%). Within the category of 

exophoric evidence the use of general conceptual ~owledge accounted 

for sixty-eight percent (68%) of the total, experiential for 

twenty percent(20%) of the total and literary experience for 
~ 

thirteen percent (13%). Also, the revisions of interpropositional 

hypothesis types involved more transformation of text (inference 

or elaboration), than did revisions of intrapropositions. 

Evaluation 

1. The preferred evaluative criteria by the readers of this text were: 

matching the hypothesis to text, and matching the hypothesis to 

general world knowledge. The combined use of these two evaluative 

criteria accounted for seventy-six percent (76%) of the total 

criteria. The criteria of completeness and interconnectedness each 

accounted for approximately twelve percent (12%) of the total. All 
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readers evaluated their revision by the criteria of matching 

hypothesis and text, and matching hypothesis and general world 

knowledge. All but two readers employed either the test of 

completeness or the test of interconnectedness at least once. 

The Differences Between Proficient and Less Proficient Readers 

1. All strategies except two (hypothetical binding and confirmation) 

were common to both groups, and proportionate use of each strategy 

was approximately equal except that less proficient readers relied 

more on rebinding and less on loosening of hypothesis binding. Less 

proficient readers also revised proportionately less frecpently. 

2. Both groups of readers utilized all seven identified contexts 

for revision. The proportionate use of the contexts varied in only 

three situations - less proficient readers demonstrated a higher 

proportionate use of.competing text, and less proportionate use 

of disconfirming text and the nontextual consequence of another 

hypothesis. 

3. Both groups utilized the three types of sources of evidence. 

However, the less proficient readers showed a higher proportionate 

use of the combined endophoric and exophoric evidence source, 

and less use of the endophoric only. Also, the less proficient 

readers revised interpropositional hypotheses less frequently. 



CHAPTER 6 

DISCUSSION 

The findings of this study have demonstrated that fifth and sixth 

grade readers revised hypotheses during the reading of this narrative 

text. All sixteen readers revised at least one time. In addition fourteen 

strategies of revision were identified from the data. It has been shown, 

then, that readers not only revise, but that they have available a wide 

variety of strategies by which to revise. 

While the basic finding of this study has been the identification 

and description of these reading comprehension strategies, an immediate 

question which follows is, "On what basis is a particular strategy selected?" 

A partial answer was formulated in the discussion of the strategies, and 

involved two selection criteria: 1) the nature of the text itself, and 2) 

reader flexibility, Regarding the discourse type, contrary to the prestudy 

expectation, the strategies identified by Collins, Brown, and Larkin 

(1980) were not generally employed by the readers of this study. Of the 

fourteen strategies identified herein only two overlap with the Collins 

et al. work. After this finding emerged, the texts involved in both studies 

were scrutinized more carefully and certain differences emerged. The 

Collins et al. texts included a garden-path and a scientific problem

solving passage. In contrast the text used in this study was of the 

imaginative fiction variety. The strategies employed by the Collins et al. 

subjects were appropriate to the comprehension of those passages, e.g., 

189 
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the reassignment of default assumptions in a scientific problem-solving 

passage; and likewise, the reivsion strategies employed by the subjects 

of this study were compatible with the demands of the text, e.g., the 

hypothesis merger strategy was necessitated by the various guises asssumed 

by the magic finger. One factor, then which appeared to influence the 

selection of strategies was the nature of the discourse. 

Another factor influencing the strategy selection may be the 

reader's flexibility. This emerged from the comparison of the use of 

strategies by pr0ficient and less proficient readers. Proficient readers 

demonstrated more flexibility both in terms of the total number of 

strategies employed and in terms of their proportionately greater use of the 

strategy of loosening· of hypothesis bindings. The limited sample of readers 

and the fact that only one text was involved preclude any further statements 

regarding the relationship between reader proficiency and strategy selection. 

But other variables among readers, such as, level of confidence and degree 

of risk-taking may also be fruitful to explore in terms of strategy 

selection. 

In terms of the evidence used to support revision, the readers 

in this study relied basically on a simultaneous combination of textual 

and nontextual support. In fact, only four readers relied on this 

combination less than fifty percent (50%) of the time. This, of course, 

provides additional support for an interactive theory of reading with 

meaning being shown to have been constructed from the reader's use 

of both the text and general knowledge sources. In more than half of the 
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total revision of this study, readers sampled text and then considered its 

plausibility in terms of their general world knowledge. The pre study 

expectation . that readers would vary in terms of their preference for 

textual or nontextual evidence in hypothesis confirmation simply was 

not supported. In this text hypotheses were confirmed most often by a 

simultaneous interaction. 

The analysis further revealed that most of the revision hypotheses 

were 'who' intrapropositions. This is thought to be a function of 

interpreting this particular text, which involved issues of character 

reference, and not questions of 'when', 'where.' etc. A much smaller 

percentage of revision involved the interpropositional 'how' and 'why' 

types. In terms of the evidence employed by the readers for support of 

these two categories of propositions, the 'who' intrapropositions were 

supported preponderantly by the simultaneous appeal to bothexophoric and 

endophoric evidence. However, the evidence cited for~onfirmation of the 

interpropqsitional 'hows' and 'whys' involved transformations of endophoric 

evidence in the form of textual inferences and elaborations. In contrast 

the endophoric evidence cited for 'who~ intrapropositions was more simply 

a repetition of textual information. In terms of revision that may indicate 

that the task of revising interpropositions involves more manipulation 

of text. The confirmation in these cases rarely cited exophoric 

sources. It was decidedly text-based, involving both repetition of text 

and transformation of text. In other words the readers remained close to 

the text and yet went beyond it in some manner. 

Regarding the criteria employed by the readers of this study 
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in the evaluation of revision, the four tests (interconnectedness, complete-

ness, match of model and text, match of model and general world 

knowledge) previously identified by Collins, Brown and Larkin (1980) 

were found to be applicable. This finding overlapped with the more in-

depth analysis of the evidence employed by readers in their confirmation 

of hypotheses. In fact the proportionate use of each criteria was 

determined by the evidence used in the jusitification of revision. This 

data thus supported the patterns of evidence previously determined 

in the analysis of evidence. 

In terms of the two groups of readers more similarities in revision 

were found than differences. All readers formed and revised hypotheses 

during the reading of this text. Likewise, all readers demonstrated a 

certain amount of flexibility of revision, i.e., revision was accomplished 

in different contexts and in different ways. All readers discussed their 
'-

reasons for revision, and all readers demonstrated a high reliance on the 

simultaneous use of endophoric and exophoric support for confirmation. 

It appears, then, that all sixteen readers were similarly engaged in 

this reading task, and that the reading process was the same for the two 

groups. Nevertheless, there were two perhaps important distinctions, 

First, the less proficient readers were less tentative in their 

interpretations of this text than were the proficient readers. This was 

demonstrated by 1) their proportionately less frequent use of the 

strategy of loosening of hypothesis binding, 2) their proportionately less 
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frequent:':'reVision in the context of disconfirming text, and 3) their 

proportionately greater reliance on exophoric evidence to support 

revision. The relationship of each of these three factors to tentative-

ness is viewed as follows: (1) The strategy of loosening of hypothesis 

bindings is one specifically applied by the reader to entertain tentative-

ness. (The strategy is essentially one of "maybe it's about birds, and 

then again, maybe it's not"). The fact that less proficient readers 

used this strategy less in their revision of this text is one indication 

that they were tentative proportionately less frequently than proficient 

readers. (2) The fact that less proficient readers revised less in the 

context of disconfirming text indicates less tenta~ivenes5 in revision, 

because disconfirming text is that situation where the text presents new 

information which the current hypothesis is unable to account for, but at 

the same time the text does not provide enough information for the 
<-

reader to form an alternative hypothesis. Revision in the context of 

disconfirming text then, means that either readers are maintaining 

tentativeness towards their hypotheses, or are willing to rebind 

hypotheses despite a lack of certain evidence. (3) The greater reliance 

of less proficient readers on exophoric evidence may be related to tentative-

ness because the appeal to information outside the text was in some cases 

a strategy to avoid revision. For these reasons then, the less proficient 

reader emerged in this study as being less apt to maintain tentativeness 

in relation to the text. This phenomenon may be relate~ to reader 

confidence, as a self-image of proficiency may impart to the reader 

the confidence it takes to be uncertain, and there are undoubtedly also 
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personality factors, situational variables, and instructional factors which 

contribute to the degree of tentativeness a reader is willing to maintain 

in any particular text. 

The identification of differences as regards tentativeness is 

particularly significant in terms of providing reader-based support for 

Goodman's notion of tentativeness in the reading process. The data generated 

in this study has included the identification of two strategies seemingly 

developed for the express purpose of allowing the reader to assume a 

tentative posture during reading. In short, comprehension strategies include 

knowledge about how to proceed when the currently maintained hypothesis 

becomes more questionable. While Goodman(1979) has commented on tentative-

ness in reading, the notion had not previously been substantiated with 

this type of data, nor in fact clarified in terms of its function in the 

reading process. The fact that there appears to be a difference among 
~ 

readers as to their effective use of these strategies, and that proficiency 

in reading is related to being effectively tentative, is seen as support 

for Goodman's view regarding the importance of tentativeness. 

The second difference between the proficient and less proficient 

readers was that less proficient readers did not use interpropositional 

relations in revision proportionately as frequently as did proficient 

readers. This is demonstrated by the fact that less proficient readers 

revised fewer interpropositions, and less proficient readers revised 

less frequently in the nontextual context of consequence of another 

hypothesis ( a context which depended on propositional tying). Since 

the quantity of revision qf hypothesis type may be assumed to 
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be related to the total quantity of that hypothesis type, these findings 

indicate that less proficient readers constructed fewer interpropositional 

relations. This finding is compatible with the literature, particularly 

Marshall (1976) and Bridge (1977). 

Conclusions 

The following conclusions are based on the findings of this study: 

1. Revision of hypotheses occurs during the reading of narrative text. 

2. Readers have available a number of strategies for revision. 

3. Particular strategies employed for revision will be related to the 

particular demands of the text. 

4. Evidence supporting revision most frequently involves a combination 

of endophoric and exophoric sources. 

5. The revision of interpropositional hypotheses involves more use 

of inference and elaboration. 

6. Proficient readers maintain more tentativeness during reading than 

do less proficient readers. 

7. Proficient readers construct more interpropositional hypotheses 

than do less proficient readers. 
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Implications 

As stated in Chapter One of this study, "While there are many 

significant reasons for conducting theoretical research of this type, 

the most compelling, from the applied perspective of an educator. 

is contributing knowledge relative to the assessment of 

various instructional practices." In terms of the implications of the 

findings of this study to instructional practices, the whole instructional 

program is clearly validated. Text used for reading instruction must 

be of a sufficient length in order to allow the reader to construct the 

underlying model and revise appropiately within it. Revision, as a component 

of prediction is simply not going to occur in fragments of meaningless 

text. Practices involving an emphasis on phonics or reading skills fall 

short of providing text of sufficient length. In contrast, the whole 

language model is committed to the use of meaningful text in reading 
~ 

instruction. 

But the implications of these findings go beyond the length 

of text. They also extend to the type of text employed. Text which is 

insipidly written, with no plot, or text which is perfectly predictable 

is also going to fall short of promoting the full use of the prediction 

strategy, no matter what its length. Rather, the implication of this 

research is that text used for reading instruction should engage the 

reasoning processes of the readers. Text which challenges only the 

development of new vocabulary, or which promotes the acquisition of new 

sight words, is not sufficient in the development of reading. Readers 
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need to develop their strategies of prediction and confirmation, and will 

do so only in response to a variety of engaging text. 

In terms of reading instruction, classroom teachers need to be 

aware that the strategy of prediction in reading includes a complex 

revision component, and that reading instruction should incorporate the 

development of prediction into its curricular objectives. The goals 

of most reading programs today exclude prediction and concentrate rather 

on the mastery of certain phonetic principles or other easily measured 

reading skills. Prediction, however has been demonstrated to include 

a complex revision component and readers need to be observed during prediction 

of text to determine if revision strategies are being accessed, being applied 

~ppropriately and being used with sufficient ·versatility. The ~pplication 

of the fact that less proficient readers are less tentative in text 

underscores the need for an enriched reading instructional program 

incorporating both text and methodology enabling the readers to apply 

prediction in reading. Unfortunately less proficient readers are typically 

provided with an instructional program which is even more fragmented than 

regular classroom instruction. Often when they do interact with whole text 

they are condemned to stories which are two grade levels below their 

actual grade level placement. The result is that they interact with text 

which is unchallenging intellectually. This study found that two 

characteristics of less proficient readers were 1) less tentativeness 

in reading and 2) less construction of interpropositional relations. 

Clearly, in order for less proficient readers to develop these skills, they 
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need to interact with challenging text. Teachers of reading need to be 

aware of these differences and design instruction with the express purpose 

of encouraging risk-taking and the inferring of 'why' and 'how' relations. 

In conclusion this study has the following implications for the 

classroom. 

1. The validation of a whole language reading instructional 

program with its focus on reading as a language process. 

2. The inclusion in a reading instructional program of 

both materials and instructional practices which enable 

the full use of the strategies of prediction and confirmation 

by the reader. 

3. The awareness on the part of the classroom teacher that 

strategies for revision are complex, and that readers need to 

be observed in terms of their ability to access, apply, and 

be flexible in strategy use. J 

4. The development of the c'6mp?ehension strategy of tentative

ness as an instructional goal for all readers. 

Recommendations for Future Research 

There are many possible extensions of this research project. The 

most interesting ones to this investigator are mentioned below. 

1. A redefinition of the criteria for proficient and less 

proficient readers that is relative to the construction 

of meaning in this story, and a comparative analysis of 

these redefined groups. 
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2. An analysis of the use of exophoric evidence by all readers 

in terlns of its distance from text and its promotion or 

inhibition of story comprehension. 

3. An analysis of the hypotheses of less proficient readers 

in terms of their plausibility with the assumed obligation of 

authors to readers. 

4. A more complete analysis of the revision of interpropositional 

relations in terms of establishing more fully their context. 

5. A similar study concentrating on strategies used in the 

construction of initial hypotheses. 

6. A replication of this study with readers of expository text. 

7. A replication of this study at different grade levels to 

determine the developmental patterns of revision strategies. 

8. A variation of this study with less proficient readers only, 

and with direct probing regarding the construction of 
J 

interpropositional relations. 

9. A variation of this study with less proficient readers only, 

and with a direct probing regarding the relationship of 

exophoric evidence to the story. 

10. A study designed to monitor reader response to author-

intended junctures of tentativeness. 

11. An analysis of proficient and less proficient readers use 

of exophoric and endophoric evidence in their comprehending 

of text which is less demanding of revision. 

12. An exploration of various samples of less proficient readers' 

response to various texts, with the purpose of examining 
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more fully indications that suggest less tentativeness 

in reading. 

13. An analysis of typical classroom materials in terms of 

their potential to allow the full use of reader's prediction 

strategies. 

• 



APPENDIX A 

THE TEXT: THE MAGIC FINGER 

THE BUILDING OF THE NEST WENT ON AND ON. IT TOOK A LONG TIME. 

BUT AT LAST IT WAS FINISHED. 

"TRY IT," SAID MR. GREGG, HOPPING BACK. HE WAS VERY PLEASED 

WITH HIS WORK. 

"OH, ISN'T IT LOVELY!" CRIED MRS. GREGG, GOING INTO IT AND SITTING 

DOWN. "I FEEL I MIGHT LAY AN EGG ANY MOMENT.!" 

THE OTHERS ALL GOT IN BESIDE HER. 

"HOW WARM IT IS!" SAID WILLIAM. 

"AND WHAT FUN TO BE LIVING SO HIGH UP," SAID PHILIP, "WE MAY 

BE SMALL, BUT NOBODY CAN HURT US UP HERE." 

"BUT WHAT ABOUT FOOD?" SAID MRS. GREGG. "WE HAVEN'T HAD A 

THING TO EAT ALL DAY." 

"THAT'S RIGHT," MR. GREGG SAID. SO WE WILL NOW FLY BACK TO 

THE HOUSE AND GO IN BY AN OPEN WINDOW AND GET A BOX OF COOKIES WHEN 

THE DUCKS AREN'T LOOKING. 

"OH, WE WILL BE PECKED TO BITS BY THOSE DIRTY DUCKS!" CRIED 

MR. GREGG. 

"WE WILL BE VERY CAREFUL, MY LOVE," SAID MR. GREGG. AND OFF 

THEY WENT. 

BUT WHEN THEY GOT BACK TO THE HOUSE, THEY FOUND ALL THE WINDOWS 

AND DOORS CLOSED. THERE WAS NO WAY IN. 

"JUST LOOK AT THAT BEASTLY DUCK COOKING AT MY STOVE!" CRIED 

201 
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MRS. GREGG AS SHE FLEW PAST THE KITCHEN WINDOW. "HOW DARE SHE!" 

"AND LOOK AT THAT ONE HOLDING MY LOVELY GUN!" SHOUTED MR. GREGG. 

"OH DEAR!" SAID MRS. GREGG. "THEY HAVE TAKEN OVER THE WHOLE 

HOUSE! WE SHALL NEVER GET IT BACK. AND WHAT ARE WE GOING TO EAT!" 

"I WILL NOT EAT WORMS," SAID PHILIP. "I WOULD RATHER DIE." 

"OR SLUGS,"SAID WILLIAM. 

MRS. GREGG TOOK THE TWO BOYS UNDER HER WINGS AND HUGGED THEM. "DON'T 

WORRY," SHE SAID. " I CAN MINCE IT ALL UP VERY FINE AND YOU WON'T EVEN 

KNOW THE DIFFERENCE. LOVELY SLUGBURGERS. DELICIOUS WORMBURGERS." 

"OH NO!" CRIED WILLIAM. 

"NEVER!" SAID PHILIP. 

"DISGUSTING!" SAID MR. GREGG. "JUST BECAUSE WE HAVE WINGS, WE 

DON'T HAVE TO EAT BIRD FOOD. WE SHALL EAT APPLES INSTEAD. OUR TREES 

ARE FULL OF THEM. COME ON!." 

SO THEY FLEW OFF TO AN APPLE TREE. 

BUT TO EAT AN APPLE WITHOUT HOLDING IT IN YOUR HANDS IS NOT 

AT ALL EASY. EVERY TIME YOU TRY TO GET YOUR TEETH INTO IT, IT JUST 

PUSHES AWAY. IN THE END, THEY WERE ABLE TO GET A FEW SMALL BITES 

EACH. AND THEN IT BEGAN TO GET DARK, SO THEY ALL FLEW BACK TO THE NEST AND 

LAY DOWN TO SLEEP. 

IT MUST HAVE BEEN AT ABOUT THIS TIME THAT I, BACK IN MY OWN 

HOUSE PICKED UP THE TELEPHONE AND TRIED TO CALL PHILIP. 

"HELLO," I SAID. 

"QUACK!" SAID A VOICE AT THE OTHER END. 

"WHO IS IT?: I ASKED. 

.. 
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'"'QUACK-QUACK! " 

"PHILIP," I SAID, "IS TIlAT YOU?" 

"QUACK-QUACK-QUACK-QUACK-QUACK!" 

"OH, STOP IT!" I SAID. 

THEN THERE CAME A VERY FUNNY NOISE. IT WAS LIKE A BIRD LAUGHING. 

I PUT DOWN THE TELEPHONE QUICKLY. 

"OH, THAT MAGIC FINGER !" I CRIED. "WHAT HAS IT DONE TO MY 

FRIENDS?" 

THAT NIGHT WHILE MR. AND MRS, GREGG AND PHILIP AND WILLIAM 

WERE TRYING TO GET SOME SLEEP UP IN THE HIGH NEST, A GREAT WIND BEGAN TO 

BLOW. THE TREE ROCKED FROM SIDE TO SIDE, AND EVERYONE, EVEN MR. GREGG 

WAS AFRAID THAT THE NEST WOULD FALL DOWN. THEN CAME THE RAIN. IT 

RAINED AND RAINED, AND THE WATER RAN INTO THE NEST AND THEY ALL GOT 

AS WET AS COULD BE - AND OH, IT WAS A BAD, BAD NIGHT! , 

AT LAST THE MORNING CAME, AND WITH IT THE WARM SUN. 

"WELL," SAID MRS. GREGG, "THANK GOODNESS THAT'S OVER!" I NEVER 

WANT TO SLEEP IN A NEST AGAIN!" SHE GOT UP AND LOOKED OVER THE SIDE .•• 

"HELP!" SHE CRIED. "LOOK! LOOK DOWN THERE!" 

"WHAT IS IT MY LOVE?" SAID MR. GREGG. HE STOOD UP AND PEEPED 

OVER THE SIDE. 

HE GOT THE SURPRISE OF HIS LIFE! 

ON THE GROUND BELOW THEM STOOD THE FOUR ENORMOUS DUCKS, AS TALL 

AS MEN, AND THREE OF THEM WERE HOLDING GUNS IN THEIR HANDS. ONE HAD 

MR. GREGG'S GUN, ONE HAD PHILIP'S GUN AND ONE HAD WILLIAM'S GUN. 

THE GUNS WERE ALL POINTING RIGHT UP AT THE NEST. 
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rlNO! NO! NO!" CALLED OUT MR. AND MRS. GREGG, BOTH TOGETHER. 

"DON'T SHOOT! PLEASE DON'T SHOOT~!" 

"WHY NOT?" SAID ONE OF THE DUCKS. IT WAS THE ONE WHO WASN'T 

HOLDING A GUN. " YOU ARE ALWAYS SHOOTING AT US." 

"OH BUT THAT'S NOT THE SAME!" SAID MR. GREGG. "WE ARE ALLOWED 

TO SHOOT DUCKS!" 

"WHO ALLOWS YOU?" ASKED THE DUCK. 

"WE ALLOW EACH OTHER," SAID MR. GREGG. 

"VERY NICE," SAID THE DUCK, "AND NOW WE ARE GOING TO ALLOW 

EACH OTHER TO SHOOT YOU." 

(I WOULD HAVE LOVED TO HAVE SEEN MR. GREGG'S FACE JUST THEN.) 

"OH PLEASE'" CRIED MRS. GREGG. "MY TWO LITTLE CHILDREN ARE UP 

HERE WITH US. YOU WOUIll 'NT SHOOT MY CHILDREN!" 

"YESTERDAY YOU SHOT MY CHILDREN," SAID THE DUCK. "YOU SHOT ALL 

SIX OF MY CHILDREN." 
,;.'", .. _'~ 

"I'LL NEVER DO IT AGAIN!" CRI ED MR. GREGG. "NEVER, NEVER, NEVER!" 

"DO YOU REALLY MEAN THAT?" ASKED THE DUCK. 

"I DO MEAN IT1" SAID MR. GREGG. "I'LL NEVER SHOOT ANOTHER 

DUCK AS LONG AS I LIVE!" 

"THAT IS NOT GOOD ENOUGH," SAID THE DUCK. "WHAT ABOUT DEER?" 

"I'LL DO ANYTHING YOU SAY IF YOU WILL ONLY PUT DOWN THOSE GUNS!" 

CRIED MR. GREGG. "I'LL NEVER SHOOT ANOTHER DUCK OR ANOTHER DEER OR ANYTHING 

ELSE AGAIN!" 

"WILL YOU GIVE ME YOUR WORD ON THAT?" SAID THE DUCK. 

"I WILL. I WILL!" SAID MR. GREGG. 
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"WILL YOU THROW AWAY YOUR GUNS?" ASKED THE DUCK. 

"I WILL BREAK THEM INTO TINY BITS!" SAID MR. GREGG."AND NEVER 

AGAIN NEED YOU BE AFRAID OF ME OR MY FAMILY." 

"VERY WELL," SAID THE DUCK. "YOU MAY NOW COME DOWN." 

SUDDENLY, THERE THEY WERE; STANDING IN THE LOVELY BRIGHT SUNSHINE IN 

THEIR OWN YARD, NEAR THEIR OWN HOUSE, AND EVERYTHING WAS BACK TO NORMAL 

ONCE AGAIN. 

"OUR WINGS HAVE GONE!" CRIED MR. GREGG. "AND OUR ARMS l-lAVE 

COME BACK!" 

"AND WE ARE NOT TINY ANYMORE!" LAUGH'ED MRS. GREGG. "OH I AM 

SO GLAD!" 

PHILIP AND WILLIAM BEGAN DANCING ABOUT WITH JOY. 

THEN HIGH ABOVE THEIR HEADS, THEY HEARD THE CALL OF A WILD 

DUCK. THEY ALL LOOKED UP, AND THEY SAW THE FOUR DUCKS, LOVELY AGAINST 

THE BLUE SKY, FLYING VERY CLOSE TOGETHER, HEADING BACK TO THE LAKE IN THE 

WOODS. 

IT MUST HAVE BEEN ABOUT HALF AN HOUR LATER THA;f I MY SELF WALKED 

INTO THE GREGG'S FARMYARD. I HAD COME TO SEE HOW THINGS WERE GOING AND 

I MUST ADMIT I WAS EXPECTING THE WORST. AT THE GATE I STOPPED AND 

STARED. IT WAS A QUEER SIGHT. 

IN ONE CORNER, MR. GREGG WAS SMASHING ALL THREE GUNS INTO TINY 

PIECES WITH A HUGE HAMMER. 

IN ANOTHER CORNER, MRS. GREGG WAS PLACING BEAUTIFUL FLOWERS 

UPON SIXTEEN TINY MOUNDS OF SOIL M-IICH I LEARNED LATER WERE THE GRAVES OF 
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THE DUCKS THAT HAD BEEN SHOT THE DAY BEFORE. 

AND IN THE MIDDLE OF THE YARD STOOD PHILIP AND WILLIAM, WITH 

A SACK OF THEIR FATHER"S BEST BARLEY BESIDE THEM. THEY WERE SURROUNDED 

BY BIRDS - DUCKS, DOVES, PIGEONS, SPARROWS, ROBINS, LARKS, AND MANY 

OTHER KINDS THAT I DID NOT KNOW, AND THE BIRDS WERE EATING THE BARLEY 

THAT THE BOYS WERE SCATTERING BY THE HANDFUL. 

"GOOD MORNING, MR. GREGG," I BAlD. 

MR. GREGG LOWERED HIS HAMMER AND LOOKED AT ME. "MY NAME IS NOT 

GREGG ANYMORE," HE SAID. " IN HONOR OF MY FEATHERED FRIENDS, I HAVE 

CHANGED IT FROM GREGG TO EGG." 

"AND I AM MRS. EGG," SAID MRS. GREGG. 

"WHAT HAPPENED?" I ASKED. PHILIP AND WILLIAM THEN BEGAN TO 

TELL ME THE WHOLE STORY. 

JUST THEN FROM SOMEWHERE OVER BY THE LAKE, THERE CAME A 

LOUD BANG! 

"SOMEON'S SHOOTING!" I CRIED. 

"THAT'LL BE JIM COOPER," MR. EGG SAID. "HIM AND HIS 

THREE BOYS. THEY"RE SHOOTING MAD, THOSE COOPERS ARE, THE WHOLE FAMILY." 

SUDDENLY I STARTED TO SEE RED ... 

THEN THE TIP OF MY FINGER BEGAN TINGLING MOST TERRIBLY. 

I COULD FEEL THE POWER BUILDING UP AND UP INSIDE OF ME ... 

I TURNED AND STARTED RUNNING TOWARD THE LAKE AS FAST AS I COULD. 

"HEY!" SHOUTED MR. EGG. "WHAT'S UP? WHERE ARE YOU GOING?" 

"TO FIND THE COOPERS," I CALLED BACK. 

"BUT WHY?" 



'YOU WAIT AND SEE," I SAID. "THEY'LL BE NESTING IN THE 

TREES TONIGHT, EVERY ONE OF THEM!" 
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