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ABSTRACT 

When readers comprehend written discourse, they acquire some 

information which was explicitly stated in the text and some informa

tion which was not stated in the text but that was generated or 

inferred by the interaction of the reader's own background of knowl

edge with the printed message. The purpose of this study was to look 

at the extent and type of inferred information generated by the sub

jects while comprehending and recalling text and the processing opera

tions they employed in generating these inferences. Specifically, it 

attempted to determine whether level of reading ability affected the 

amount and kind of inferences generated. 

Thirty-six third graders were requested to read a passage 

orally and were told that after the reading they would be asked to 

tell everything they could remember about the selection. Eighteen of 

the students were classified as good readers, while the other eighteen 

were termed poor readers. The assignment of students to these cate

gories involved two criteria: teacher judgment and Total Reading 

Scores on the Stanford Achievement Test: Reading Tests. 

The entire session, in which the child read the selection 

orally and retold what he/she remembered in a free recall followed by 

a probed recall, was tape recorded. The semantic and logical network 

of each retelling was determined by analyzing the transcriptions of 

the free and probed recalls according to Frederiksen's system of text 
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analysis. The semantic and logical network of each recall was then 

compared item-by-item to the message base of the original passage. 

Using the semantic and logical network of the passage as a scoring key, 

every item that appeared in the semantic and logical network of the 

recall was given one point, with each concept and each relation scored 

as a separate item. The score obtained by summing the above items 

represented the amount of explicit or reproduced information in the 

recall. 

The items of information appearing in the text base of the re

call which were not in the message base of the passage could then be 

counted and classified according to Frederiksen's Taxonomy of Text-

Based Inferences. Each inference was first analyzed by comparing the 

inferred proposition to the original proposition. This comparison per

mitted its classification according to one of the twenty-six inference 

types and consequently into one of the eight classes of inferential 

operations. 

Major findings included: 

1. Good readers recalled significantly more units of explicit in

formation, generated more units of inferred information, and had 

longer total recalls. All three differences were significant at the 

.01 level. 

2. There was no significant difference in the relative proportion 

of inferred information to total information in the recalls of good 

readers compared to poor readers. Both had approximately b^P/o inferred 

information in their recalls. 



3. Good readers differed from poor readers in the type of inferred 

information in their recalls. 

a. Poor readers made significantly (p<.01) more superordinate 

inferences, which involved substituting a more general con

cept for a specific one0 These overgeneralizations re

sulted in recalls that were less accurate than the recalls 

of good readers, who tended to retain the specific terra 

employed in the original text, 

b. Good readers made significantly (p <.01) more inferences 

involving dependency operations, specifically those re

quiring causal inferences. Stating these inferred causal 

relationships between propositions contributed to the 

coherency and cohesiveness of the text. 

It was concluded that all subjects engaged in some constructive 

or inferential processing, as the recalls of both groups contained 

approximately inferred information. However, the good readers 

differed from poor readers in amount and type of inferred information. 

The good readers generated more inferred information and specifically 

more relational information, while the poor readers made more over-

generalizations. 



CHAPTER 1 

INTRODUCTION 

The factors involved in the comprehension and memory of text 

have recently become the focus of studies in verbal learning. Basic to 

the study of text comprehension has been the development of detailed 

models of discourse structure, which sure seen as a representation of 

the knowledge structure of the writer or speaker producing the text. 

The ability to analyze a text into specifically defined and ordered 

units has provided networks against which the subject's memory for text 

may be compared. This comparison of the subject's knowledge structure 

acquired by reading the text to the knowledge structure underlying the 

generation of the text itself has provided insight into the character

istics of discourse and the processing operations involved in under

standing discourse as well as the interaction between textual charac

teristics and discourse processing operations. 

One aspect of discourse processing which can be studied by com

paring the structure of subjects' recalls to the structure of the text 

involves the inferential operations which subjects apply to the propo

sitions explicitly stated in the text to generate or infer new propo

sitions. Determining the type of inferential operation which was 

applied to the original proposition in the process of generating the 

new proposition is possible through the use of schemes for classifying 

inferences. This ability to analyze inference types and the inferential 
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processes involved in generating inferences contributes to an under

standing of the comprehension process. 

Investigators in the fields of linguistics, psychology, and 

artificial intelligence have developed models of discourse structure. 

The primary concern of most of these models has been with semantics 

with an emphasis upon propositional structures and semantically derived 

rules generated at the discourse level. In contrast to the transfor

mational grammarians' traditional emphasis upon grammar and syntax at 

the sentence level, these investigators tend to hold with the notions 

of the generative semanticists. That is, they tend to believe that 

each sentence is based upon one or more propositions reflecting the 

purpose of the speaker or writer. At the heart of each proposition is 

an act, state, or event; and the pivot of each sentence is the verb, 

since sill of the other words in the sentence are related to it (Smith 

(1975). 

After reviewing several models of discourse, Frederiksen*s 

(1975b) model was determined to be the best suited for the purposes of 

this study, as it was originally developed, in part, to solve the 

methodological problem of assessing the information a person acquired 

from text, as represented by his/her recall of that text. As a back

ground for the study, it will be necessary, therefore, to discuss the 

theoretical underpinnings of Frederiksen's model of logical and seman

tic structures underlying the generation and comprehension of discourse 

and his taxonomy of text-based inferences and operations. 
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Background of the Study 

Frederiksen views understanding or comprehension "as a process 

whereby a listener or reader attempts to infer the knowledge structure 

of a speaker or writer by using the available linguistic message, con

textual information, and his own knowledge store as data structures 

from which the inference is to be made" (Frederiksen 1975b, p. 371) . By im

plication therefore, a study of comprehension involves both a theoretical 

and a methodological problem. 

The theoretical problem involves the development of a model of 

logical and semantic structures in human long-term memory. Frederiksen 

bases his work on the assumption that the semantic structure of a text 

is a representation of the knowledge structure of the speaker or writer 

who produced that text. To represent the logical and semantic struc

tures underlying text production, Frederiksen has devised a set of 

rules for the analysis of a text into its corresponding data structure. 

This data structure or semantic and logical network then serves not only 

as a theoretical model of logical and semantic structures in human 

long-term memory, but also solves the methodological problem of assess

ing the information the reader or listener acquired from the text. 

Because cognitive processes such as knowledge acquisition can 

only be studied by looking at observable behaviors, investigators sure 

exploring the nature of acquired knowledge by asking students to read 

a text for which the semantic structure is known and then requesting 

that they recall in writing or retell orally what they have read. This 

recall is then coded against a semantic network of the text itself. 
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The recalls include the semantic information which reproduces or para

phrases text content plus information that is derived from but not 

directly expressed in the text. 

These recalls can be analyzed by using two tools developed by 

Frederiksen. The first is the semantic network which represents the 

propositional knowledge structures underlying the generation of the 

text. Then information in the recall which the subject generated or 

inferred, but which was not explicitly stated in the text itself, can 

be analyzed by using the Taxonomy of Text-Based Inferences. The use 

of this scheme for classifying inferences provides detailed information 

regarding the extent and type of inferential information generated by 

a subject during the process of understanding and remembering text. 

When used in conjunction with the network model, it is possible to dis

cover not only what information is reproduced or paraphrased from the 

presented text but also what information was generated or inferred 

during the process of acquiring knowledge from text, as reflected in 

the subject's recall of that text. The network model and taxonomy of 

inferences will be discussed in detail in Chapter 3 in the section on 

Scoring Procedure. 

Statement of the Problem 

When subjects read and comprehend text, they acquire some in

formation which was not explicitly stated in the text itself. This 

generated or inferred information can be investigated by comparing the 

propositions in the subject's recall which were not explicitly stated 

in the text to those propositions as actually stated in the text. This 
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comparison provides a detailed account of the kinds and amounts of in

ferred information subjects acquire when comprehending and remembering 

text. The types of inferences the subject makes involve classes of 

operations or processes which the subject used to operate on given 

propositions to produce new propositions. Studying these classes of 

inferential operations provides insight into the discourse processing 

strategies used by readers to acquire information from text. 

Thus, the following research questions were formulated: 

1. How much explicitly stated information do subjects remember from 

reading a passage; how much inferred information do they generate during 

that process; and how many total units of information are recalled? 

a. How many units of explicit information were recalled by 

subjects individually and by each group of good and poor 

readers? 

b. How many units of inferred information were generated by 

subjects individually and by each group of good and poor 

readers? 

c. How many total units of information were recalled by sub

jects individually and by each group of good and poor 

readers? 

2. Was there a significant difference between the good and poor 

readers as to amount of explicit information recalled, the amount of 

inferred information generated, and the total amount of information in 

their recalls? 
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3. Was there a significant difference in the relative proportion 

of inferred information to total information in the recalls of good 

readers compared to poor readers? 

k. How many inferences of each type and each class of inferential 

operation were generated by the subjects individually and by each group 

of good and poor readers? 

5. Was there a significant difference in the proportionate use of 

the eight classes of inferential operations employed by each group of 

good and poor readers? 

Significance of the Study 

Generally speaking, studies of the reproduced and inferred 

knowledge readers acquire when comprehending and remembering text in

crease our understanding of the comprehension process. An examination 

of the inferences and inferential processes involved in generating in

ferred propositions from stated ones provides supportive evidence for 

constructivist theories of language processing. The constructivists 

contend that the comprehension~memory system does not semantically 

process each input sentence in its entirety; but, rather, selectively 

processes the input, using information selected from the input sentence 

plus contextual information and stored knowledge about the world to 

generate a semantic interpretation based upon the input data in the 

text (Frederiksen 1975b). 

Several investigators have concluded that the primary differ

ence between good and poor readers is not at the word recognition level 

but at the inferential level which requires the organization of 
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information into higher order units (Gibson and Levin 1975; Marshall 

1976; Smiley et al. 1977; Miller 1975; Guthrie 1973)- By providing a 

systematic approach to the study of the number and types of text-based 

inferences characteristic of children who are successful readers and 

learners, additional insight will be gained concerning the processes 

they use to acquire semantic information from text. A comparison of 

the relative proportions of reproduced and inferred information found 

in the recalls of good and poor readers will contribute further knowl

edge related to successful processing strategies said will provide 

additional evidence for the extensive role of constructive processing 

during reading comprehension and recall. 

At this time there are few reports in the literature of re

search on the types of inferences generated by children and the classes 

of inferential, operations they employ in generating inferences during 

the acts of reading and recalling what was read. Brown et al. (1977)» 

and Brown and Smiley (1977) have investigated the generated information 

produced by children after listening to a passage and after simul

taneously listening to and reading a passage. Mandler and Johnson 

(1977) analyzed the additions of generated information in children's 

recalls of an orally presented story and classified these additions 

into three types. Christie and Schumacher (1975) also had children 

listen to a story and retell it. They, too, found some generated in

formation but were primarily interested in amount of irrelevant versus 

relevant idea units recalled and in sequence inversions. The most 

extensive investigations of children's ability to use inferential 
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processing in comprehending prose have been those experiments conducted 

by Paris (Paris and Lindauer 1976; Paris 1975; Paris and Mahoney 197^; 

Paris and Carter 1973)• However, the children in the Paris studies 

have been involved in listening situations rather than in reading the 

information for themselves. Frederiksen (1977a) used his own system 

of text analysis and his taxonomy of inferences to analyze the gener

ated or inferred information in the recalls produced by children after 

listening to two stories in a study by Hall, Reder and Cole (1975)• 

Only two studies reported the use of a system of text analysis 

to examine the recalls of children after reading a passage. Smiley 

et al. (1977) looked at the recalls of good and poor seventh grade 

readers in terms of amount of information recalled and the likelihood 

of their recalling a particular idea unit as a function of its rated 

structural importance. Marshall (1977) reported a study by Meyer that 

also investigated the difference between good and poor sixth grade 

readers' ability to differentiate between levels of detail in a read

ing situation. 

All of these studies are reported in detail in the review of 

literature. However, it appears that at this time few studies have 

been reported in which children have been asked to read a prose passage 

and produce free and probed recalls, with the subsequent analysis of 

the recalls in terms of explicit and generated information. Therefore, 

this study of children's inferential processing during reading compre

hension should provide insight into an area which has been previously 

neglected by researchers. 



Historically, studies of this nature are important indications 

that the research on reading comprehension is moving away from studies 

of syllables, words, phrases, and sentences to studies of units of in

formation at the discourse level. This trend is essential if we are 

to learn more about the processes involved in learning from reading. 

Assumptions 

The semantic content of a passage can be represented by a 

semantic network defining the concepts and relations which make up the 

underlying propositions of the passage. 

The structural content of a passage can be represented by a 

logical network defining the interpropositional relations. 

The content of a passage can be separated from its structure 

and can be measured and manipulated independently of that structure. 

The content and structure of a passage and a reader's memorial 

representation of the passage as reflected in the recall can be meas

ured. 

The content and structure of a reader's memorial representation 

of the text is similar but not identical to the semantic and logical 

network representing the original text. 

The oral reading behavior is a reflection of, but may not be 

identical to, the actual cognitive process employed by the child during 

reading. 

Limitations 

The population was restricted to thirty-six third graders and 

represented varied racial, ethnic, and socioeconomic backgrounds and 
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who were enrolled in two elementary schools in the Sunnyside School 

District in Tucson, Arizona. 

The retelling which was analyzed in terms of recall of ex

plicitly stated and generated (inferred) information represented the 

child's comprehension of one informational selection; thus, results 

may not be generalizable to other types of selections, such as narra

tive prose, nor to other selections about other topics for which the 

child possesses varying degrees of interest and varying backgrounds of 

knowledge and experience. 

The straightforward, factual nature of the selection, its pre

sentation in an experimental situation, and the instructions to "re

member everything you can" about the passage may have tended to 

minimize constructive processing and interaction between pre-existing 

knowledge structures and the target passage (Spiro 1975)• Thus, meas

uring the amount and kind of inferential processing in this situation 

may have underestimated that normally occurring when the child is 

reading material of his/her own choosing for his/her own purposes. 

The recalls obtained in experimental situations tend to be 

relatively accurate and contain little generated information due to 

the previously discussed conditions inherent in the typical experimen

tal setting (Anderson 1976). Systematic probes following the recalls, 

however, have shown that the subjects do make the necessary inferences 

but do not spontaneously include them in their recalls. Because th«i 

guidelines for probes in this study allowed only information explicitly 

stated by the child to be used in the probes, it was not always 
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possible to discover if the child had made the inferences but simply 

not included them in his/her recall. 

Using the same passage for both good and poor readers posed a 

twofold problem; while the comprehension skills of the good readers 

might be unchallenged by the passage, the poor readers' word recog

nition difficulties may have interfered with their comprehension. 

Definition of Terms 

Throughout this study the following definitions will apply — 

Artificial intelligence: field of study involved with writing 

computer programs consisting of rules for constructing text bases and 

generating texts from bases; that is, programming the computer to 

understand and produce language. 

Discourse; any spoken or written passage or text; used inter

changeably with the term text in this study. 

Generated information: the information in a subject's recall 

which was not explicitly stated in the original text and thus not 

coded in the semantic and logical network. 

Inference: semantic information not explicitly stated in the text 

but generated by the reader during inferential processing of the 

stated propositions. 

Instantiation: filling in the slots in a schematic network with 

explicitly stated or inferred information. 

• Logical network: a representation or model of the logical, causal, 

and relative relations which hold between the propositions in a text 
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or discourse; represents the structure of the text by defining the 

relationships between the propositions. 

Proposition: an event or state defined by two or more concepts and 

the relation or relations holding between them. 

Recall; oral or written account or retelling of what the subject re

members about the text. 

Reproduced information; the information in a subject's recall that 

was explicitly stated in the text and coded in the semantic and logical 

networks. 

Schema, Schemata (pi); an abstract description of a thing or 

event, defining the expected components and characterizing the typical 

relations among these components. 

Semantic network; a representation or model of the propositional 

information conveyed by a text, defined by specifying the concepts and 

the relations connecting these concepts; represents the semantic con

tent of the text. 

Text; amy spoken or written passage or connected discourse; used 

interchangeably with the term discourse. 

Text analysis; using a system of representing the semantic content 

or propositioned meaning of a spoken or written discourse. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

The first part of the review will present the theoretical under

pinnings of the role of inference in discourse processing. It will 

include the definition of inference as it is used in this study, a dis

cussion of the major categories of inference employed in discourse 

processing, an explanation of the extensive role of inferential pro

cessing in comprehension, and a discussion of schema theory as it 

relates to the constructivist view of discourse comprehension. 

The second section will present a brief history of the studies 

of discourse comprehension beginning with Bartlett's (1932) classical 

book, Remembering, and continuing to the present. 

The third section will deal with the empirical studies which 

have used some form of text analysis to systematically measure the 

effects of different variables on discourse comprehension. These vari

ables include: (1) structural characteristics of the text itself; and 

(2) manipulation of the contextual situation in which the discourse is 

processed. 

The fourth section will discuss the studies of maturational 

trends in the development of inferential processing. The most recent 

of these studies involve inference within connected discourse, but are 

based in part upon the studies of the late 60's and early 70's which 

looked at inference at the sentence level. 

13 
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Theoretical Background 

The definition of inference used in this study is relatively 

unrestricted in order that it may reflect the pervasive role of infer

ence in language processing. As stated by Frederiksen: "Inference 

occurs whenever a person operates on semantic information, i.e., on 

concepts, propositional structures, or components of propositions, to 

generate new semantic information, i.e., new concepts or propositional 

structures. Any semantic knowledge which is so generated is inferred" 

(Frederiksen 1977b» P« 7)• 

Thus, any information generated by the reader that was not ex

plicitly stated in the text will be classified as an inference. 

There are two major types of inference employed by the reader 

or listener in understanding discourse: linguistically-based inferences 

and knowledge-based inferences (Rubin, Bruce and Brown 1976; Frederik

sen 1977^). The linguistic or text-based inferences involve language 

specific knowledge which enables the reader to go from the printed word 

to his world knowledge. For example, the use of anaphoric reference 

is needed when a pronoun occurs and the reader must choose the most 

likely antecedent from the preceding discourse. Consider the following: 

"John walked up to Mary. She smiled at him." The linguistic knowledge 

about gender coded in the word "she" lets the reader know that it is 

Mary, not John, who is doing the smiling. The linguistic knowledge 

about tense permits the reader to infer that the.action "smiled" took 

place in the past. The second major type of inference, extra-

linguistic or knowledge-based inference, permits the reader to draw 



upon the world knowledge he has gained through experience to supplement 

his interpretation of the message in the text. For example, in the 

sentence, "They shivered as the wind whistled through the cracks around 

the windows," one may infer that it is cold and that more than one 

person is in an old and/or poorly-built structure. There are many sub

types of inferences, which can be identified within these two major 

subsuming categories. They will be discussed in greater detail within 

the chapter involving analysis of the data. Frederiksen's Taxonomy of 

Text-Eased Inferences, which will be used in this analysis, may be 

found in Appendix H. 

Even from the few examples of text-based and knowledge-based 

inferences discussed above, it is obvious that inference plays a per

vasive role in comprehending discourse. As Frederiksen (1977b, p. 7) 

aptly stated, "once language processing is viewed as a goal-directed 

activity which occurs in the context of a_language user's plans, be

liefs, and knowledge, then the process of comprehension begins to 

appear to be intrinsically inferential." Kintsch (197^? in press) also 

stressed the role of inference in discourse processing. He pointed out 

that memory for text is constructive and makes use of inference in com

plex ways. Furthermore, the reader is usually unaware of having made 

the necessary inferences and does not realize the substantial contri

butions he makes in comprehending a text when he fills in the gaps by 

generating the inferences needed to construct a coherent text. 

What enables the reader to play this active, constructive role 

in comprehension while for the most part being unaware that his own 



previous knowledge is interacting with the text to produce a coherent 

message? Many theorists feel that the enabling mechanism is the schema 

or schemata that the reader brings to the task. Bartlett (1932) was 

the first to discuss schema as it relates to discourse comprehension. 

He defined schema as an active organization of past experiences which 

operate to produce an orientation OJ "xicude to guide one's reaction 

to incoming stimuli. During comprehen; these pre-existing knowl

edge structures orient an individual to i t a message in a cer

tain way, depending upon interest, attitude . background of knowledge, 

and permit the reader or listener to comprehend the significance of 

the message. At the time of recall, a person is able to use this 

schemata to facilitate recall. 

Schema operate at varying levels during comprehension. At the 

sentence level, schema are based on notions similar to Fillmore's 

(1968) case grammar. For a verb such as "hit," the reader expects an 

animate agent, an object, and an instrument, either stated or implied. 

At the story level, such as in the single protagonist stories used by 

Mandler and Johnson (1977)1 the reader's schema caused him to predict 

a setting and an event structure, consisting of episodes with the 

final episode being an ending or outcome. 

Investigators in the area of artificial intelligence have de

veloped variations on the notion of schema (Minsky 1975? Schank 1973; 

Rumelhart 1975; Abelson 1973)* Through these structures, they can 

begin to cope with the complex problems of dealing with inference in 

programming a computer to produce and "understand" language. Minsky 
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(1975) discussed frames and scenarios, which are descriptions of 

stereotyped situations, such as attending a football game or a child's 

birthday party. Frames serve as data-structures or networks of nodes 

and relations, with the top levels of the frame being fixed because 

they represent aspects of the specific situation that are always true® 

When an author does not explicitly state the information needed to fill 

the needs and define the relations, then one's schema supplies this 

information by default. To do so, the reader uses his background of 

knowledge to instantiate the default subframe by inferring the missing 

information. 

Schank (1973) uses a similar notion, which he terms "scripts," 

in his research on computer processing of natural language. He defines 

a script as a predetermined sequential set of actions that define a 

situation. It is a complex causal chain which supplies world knowl

edge about a familiar situation and enables the reader to take new 

input data previously predicted by the script, use it to fill in the 

crucial conceptualizations and infer those pieces not specifically men

tioned. Furthermore, he asserts that the sequences inferred by the 

script are treated as if they were actual input. Schank and Reiger 

(197*0 have defined the types of inferences which can be made during 

comprehension and have described a computer program which performs 

these inference tasks. Abelson (1973) has used a modified version of 

Schank's scripts in his analysis of ideological systems, which repre

sent structures of beliefs about social issues. As such, these beliefs 

comprise a knowledge system which is "hypothesis-driven," rather than 
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"data-driven;" that is, the ideolog; interprets even commonplace events 

as evidence in support of his belief. Thus, belief systems cause one 

to use a "top-down" approach that imposes specific interpretations on 

otherwise ambiguous worldly events. 

Summary: Theoretical Background 

Inference involves the generation of semantic information 

through the interaction of the sensory input with preexisting knowledge 

of the world and of language; thus, inferencing is an integral part of 

all comprehension. Schema theory holds that the reader's ability to 

engage in inferential processing is facilitated by the schemata he 

brings to the reading task; that is, the schema, which is the reader's 

organized knowledge about a concept, enables the reader to fill in the 

information not explicitly stated by the author because of his expecta

tions of what normally occurs in the situation. 

Historical Perspective 

A history of the research on discourse comprehension must begin 

with the pioneering work of Bartlett (1932). In his book, Remembering, 

Bartlett contended that language comprehension is a constructive pro

cess. He based this contention upon the informal analysis of adult 

subjects' recalls of prose in a series of experiments on remembering 

discourse. The best known of these experiments sire those involving 

repeated reproduction and serial reproduction. In the repeated repro

duction experiments, the adult subjects were asked to read a passage, 

write a free recall after a 15-minute delay and at various intervals 



19 

thereafter, even after several years. The serial reproduction experi

ments involved having a subject read a passage and write a free recall 

after a short interval; then his recall would be read by a second sub

ject who would in turn write a recall, and so on. 

In the recalls, Bartlett found first a high proportion of in

accuracies. Not only did he find omissions and condensations which 

could have resulted from simple memory failure, but also major trans

formations of the original material. The subjects injected new infor

mation which reflected their own interests, biases, and knowledge sys

tems. This new information often functioned to connect and unify key 

elements of the story, a folktale which was unfamiliar and somewhat 

disorganized structurally. Second, he found that the amount of in

serted information increased in delayed recalls. Third, subjects had 

trouble distinguishing material they had added or changed from what had 

actually been stated in the story. Thus, Bartlett concluded that mem

ory involves more than a revival of an earlier event which can be 

recalled as a faded copy of the original. Instead, memory is an active 

process of reconstruction in which the present knowledge system of the 

individual forms a schema that interacts with the new information. 

Subsequent attempts to replicate Bartlett's findings have met 

with varying degrees of success. Zangwill, a former student of Bart

lett, reported his work with Gomulicki in which they tried to reproduce 

Bartlett's findings (Zangwill 1972; Gomulicki 1956). They selected 

several short prose passages from modern English sources and read them 

to the adult subjects one at a time, immediately after which the 
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subject was instructed to orally recall the passage. An analysis of 

the recalls revealed that most of the errors were simply omissions. 

Thus, Zangwill concluded that memory is an abstractive process in which 

the reader or listener seriates the elements of the passage in terms of 

relative importance, eliminating the nonessential elements to bring the 

story within the scope of recall. Delayed recalls were found to be in 

increasingly abstracted form. Zangwill admitted that constructive im

portation does occur and that social and cultural factors affect the 

nature of recall, but felt that comprehension is more of an abstractive 

process than a constructive one. 

Kay (1955) came to a similar conclusion in his study of the 

retention of verbal material. The college students in Kay's experiment 

listened to two passages which were read aloud to them twice. After a 

five minute delay, they were asked to write a recall of the passage 

they remembered best and then of the nonpreferred passage. They then 

listened to the passages one time again. The recall procedure was re

peated at intervals of one week, two, three, five, and seven weeks, 

and again at the end of four months. The subjects heard the passages 

again after each recall. The recalls were analyzed in terms of verbal 

analysis and content analysis. The verbal analysis involved total 

number of words recalled, number of correct words from the passage, 

words substituted, and words omitted. There was little change in the 

protocols from recall to recall, although the number of correct words 

increased slightly, omissions and substitutions decreased slightly, and 

some errors were corrected. To provide a content analysis, four raters 
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divided the content of each passage into ten sections. Each recall was 

analyzed to see if each of the ten sections was right, wrong, or 

omitted. Kay reported that the initial reproduction was fairly accu

rate in terms of content (70&), but less so in terras of the actual 

verbal material (3096). The subsequent versions were similar to each 

other and to the initial reproduction in terms of content and verbal 

analysis. 

Rather than stressing the constructive nature of recall as 

Bartlett did, Kay agreed with Zangwill (1972) and Gomulicki (1956). 

He felt that the emphasis must be upon the initial interpretation by a 

subject as it represents the interaction between what the subject 

brought to a task and the new information. Once the interaction has 

occurred, it is difficult for a subject to modify his response to the 

same material as he has already shown a predilection for the mistake 

that was introduced. 

The author feels that Kay's results are supportive of Bartlett's 

schema theory, which not only views recall as constructive but also the 

comprehension process as constructive. This constructive nature of the 

initial comprehension process appears to be what Kay is discussing, 

when he says that the alterations produced during the first interaction 

are difficult to eradicate during subsequent exposures. Frederiksen 

(1975a) obtained similar results in a repeated presentation recall 

experiment to be discussed later. 

Gauld and Stephenson (1967) have replicated one of Bartlett's 

experiments on repeated reproductions using the best known of his 



stories, "The War of the Ghosts." After listening to the story, the 

adult subjects were asked to reproduce it and were given strict in

structions to avoid errors. The researcher then read the subject's 

version aloud to him, asked him to indicate if there were any facts or 

incidents he was not sure of and marked the doubtful phrases. This 

procedure was repeated until the experimenter arbitrarily decided that 

a form of the story had been reached which offered little chance for 

change. An analysis of the recalls revealed a high degree of accuracy 

in the reproductions and, furthermore, the subjects in their study, 

unlike those in Bartlett's, were able to distinguish their errors from 

what was explicitly stated. Gauld and Stephenson concluded that com

prehension is not essentially reconstructive as Bartlett theorized, but 

that when not given specific instructions to be accurate, subjects con

sciously invent material to fill in the gaps in memory. 

Sachs (1967) reported a study of comprehension of connected 

discourse which involved a recognition test rather than a free recall 

as a measure of retention of syntactic and semantic information. Her 

adult subjects listened to short passages, which at various points 

(after 80 or 160 syllables of interpolated material) were interrupted 

by a bell and a test sentence was presented. The subject was asked to 

judge whether the sentence was identical to one in the previous passage 

and, if not, whether it was changed in meaning or form of the sentence. 

He also rated his confidence in his answer. Results showed that sub

jects had some ability to recognize the form of a sentence after 80 and 

160 syllables of intervening discourse, but their ability to recognize 



the semantic content was substantially greater. Sachs concluded that 

the results were supportive of a theory of comprehension which holds 

that the meaning of a sentence is derived from the original statement 

by an active, interpretive process, and memory is for the semantic con

tent of the passage rather than the syntactic. 

Between 1932 and the early seventies, the previously mentioned 

studies by Zangwill (1972), Gomulicki (1956), Kay (1955)» Gauld and 

Stephenson (1967)« and Sachs (196?) are the major ones reported in the 

literature on comprehension at the discourse level. In the tradition 

of Ebbinghaus, who felt that meaningful materials must be avoided in 

the study of memory, most psychologists were studying subjects* ability 

to learn and remember nonsense syllables and isolated words under care

fully controlled conditions (Cofer 1973). Linguists, under the in

fluence of Chomsky and the transformational grammarians, were looking 

at individual sentences and were more interested in syntactic than 

semantic aspects of language processing. 

As Kintsch (197*0 points out in his brief overview of the his

tory of research in verbal learning and memory, there was little inter

action between linguists and psychologists. Fortunately, this is no 

longer true with the resulting emergence of psycholinguistics. This 

is reflected in the changing type of experimental material? from the 

nonsense syllables of the 1950's to the word lists of the 1960's and 

eventually to the use of lists of sentences and connected discourse in 

the present decade. 

As R. E. Johnson (1970) explained in the introduction to his 

study of "The Recall of Prose as a Function of tne Structural 



Importance of the Linguistics Subunits," experimenters avoided complex 

verbal materials because they lacked methods for defining the linguis

tic subunits within a passage and for judging the relative importance 

of those subunits in terms of meaningfulness. 

Dawes (1966) had attempted to develop a method for measuring 

memory of connected discourse which was not based upon memory of dis

crete linguistic units (single words or phrases), but upon the memory 

for "set relations." He explained that set relations were based upon 

the set relation between subject class and predicate class in meaning

ful declarative statements. His system for classifying set relations 

distinguished four types of set relations: identity, exclusion, in

clusion, and disjunction. Distortions of the set relations in memory 

were termed "overgeneralizations" or "pseudo-discriminations." 

The university students in Dawes1 experiments were directed to 

read two passages in the same manner that they would read newspaper 

articles and decide how they would vote on the issues discussed in the 

passages. In the first experiment, after reading and deciding how to 

vote, they were asked questions designed to measure comprehension of 

the set relations in an immediate recall and a delayed recall three 

days later. Results showed that subjects recalled the set relations 

more accurately than could be expected by chance and that simplification 

of the material exhibited by the "overgeneralizations" occurred more 

frequently than chance would predict, but that simplification decreased 

in the delayed recall. Because these results regarding decreased sim

plification conflicted with Bartlett's findings and everyday observation 
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Dawes conducted a second experiment in which one group of subjects took 

the recognition test while the second group was given a list of the 

groups referred to in the recognition questions and were asked to recall 

the relationships between these groups in the passages. The latter 

group's ability to recall set relations was poor. Simplification of 

material occurred but did not increase over a two-day interval between 

immediate and delayed recall. Dawes explained the discrepancy between 

his findings and those of Bartlett's as resulting from the confounding 

of forgetting with simplification in Bartlett's study. 

The discrepancy could also be accounted for in terms of the 

difference in instructions given prior to reading, the difference in 

types of passages used in the experiments, and especially in the manner 

in which recall was assessed and the longer periods of time between 

immediate and delayed recall in Bartlett*s experiments. 

Nevertheless, Dawes1 work is significant historically as an 

attempt to move away from measuring memory of discrete linguistic units 

to the measurement of memory of relationships between concepts. Al

though the system he devised proved inadequate for dealing with the 

complexities inherent in connected discourse, his work was seminal and 

stimulated other investigators to approach the problem of defining 

semantic units within a passage. 

R. E. Johnson (1970) attempted to solve this problem when he 

developed what he claimed to be an objective procedure for identifying 

and rating the relative importance of the subunits in passages. Using 
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Bartlett's. famous story, "The War of the Ghosts," he had adult subjects 

read the story and mark the pausal locations which were points where 

one might pause to catch a breath, to give emphasis to a part of the 

story, or to enhance the meaning. Three other groups were asked to 

eliminate nonessential subunits until l/^, 1/2, or 3/k of the subunits 

were left. After identifying and ranking the subunits in this manner, 

Johnson asked other adult subjects to read the story twice and in

structed them to write recalls as accurately as possible at intervals 

of 15 minutes, 7» 21 or 6? days. Results of this and two other similar 

experiments showed that the rated structural importance of the subunits 

was significantly related to frequency of recall. This procedure for 

identifying and rating linguistic units has been used extensively by 

other investigators in the area of discourse comprehension. 

However, many researchers felt a need for a more precise and 

specifically defined method of representing the semantic content of a 

passage. Hence Frederiksen (1976) developed the propositionally-based 

semantic network described in the introductory chapter to serve as a 

tool for defining the semantic content of a passage and for scoring 

subjects' recalls of that passage. Kintsch (197^) also devised a sys

tem for representing the underlying propositional structure of a 

passage in which concepts and relations make up the propositions and 

the ordered list of propositions form a text base. 

Grimes (1972) devised a system of studying discourse at three 

levels: the content of the text, the cohesion of the informational 

content, and the staging. The analysis of the content is based on 



propositional analysis involving case relations which define clausal 

structure and rhetorical relations v/hich specify inter-clausal struc

ture. Cohesion refers to the way em author or speaker relates new 

information in the text to previously presented information, and pre

supposed knowledge; it includes referential information, such as pro-

nounal and temporal reference. Staging is the process of marking a 

particular textual unit for emphasis. Word order affects staging at 

the sentence level, while the underlying hierarchical structure of the 

complete text is affected by such linguistic devices as contrast, 

coordination, and embedding. 

The researchers in the field of artificial intelligence have 

also developed semantic models in their attempts to achieve computer 

simulation of language processing (Schank 1973; Rumelhart, Lindsay and 

Norman 1972; Winograd 1973; Minsky 1975)• Although there are some 

apparent differences, especially in the way they deal with inter-

propositional structure, all of the models are meaning-centered and 

employ case relations to describe the inter-clausal or propositional 

structure. Most of the studies reported in the following section use 

one of the systems developed by Kintsch, Frederiksen, Grimes, or 

Johnson to systematically measure the effects of specified variables 

on discourse comprehension. 

Summary: Historical Perspective 

The history of the research on discourse comprehension began 

with the seminal work of Bartlett (1932), who articulated the con

structionist' view of comprehension and discussed the role that schema 
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plays in the constructivist theory. Zangwill (1972), Gomulicki (195^), 

Kay (1955)• and Gauld and Stephenson (1967) attempted to replicate 

Bartlett's findings, but found little constructive importation in their 

subjects' recalls. They concluded that comprehension is more of an 

abstractive process, in which the subject eliminates nonessential ele

ments to bring the story within the scope of recall, rather than a 

constructive process. Sachs (1967)i on the other hand, found results 

supportive of a theory of comprehension which views memory as an in

terpretive process. 

Between 1952 and the early seventies there were few other 

studies of comprehension of connected discourse, as psychologists and 

linguists were limiting their studies to memory of words, phrases, and 

sentences. To overcome this neglect, Dawes (1966) and R. E. Johnson 

(1970) attempted to develop methods for objectively defining,rating, and 

measuring the linguistic subunits in complex verbal materials. Feeling 

the need for more precisely defined methods of studying discourse, 

Kintsch (197*0» Frederiksen (1975b), and Grimes (1972) have developed 

systems for representing the underlying propositional structure of a 

passage. Investigators in the field of artificial intelligence have 

also developed models for representing the semantic content of text as 

they attempt to achieve computer simulation of language processing. 

Textual Characteristics and 
Schematic Expectations 

The first major group of experiments deal with the effects of 

structural characteristics of the text on subject's ability to remember 



the text, while the rest of the experiments were designed to assess the 

effects of the reader's preexisting knowledge structures or schematic 

expectations upon his memory for text. The relative importance of in

herent textual characteristics versus the reader's ovn schematic 

knowledge is discussed as well as the types of conditions under which 

each of the two factors can be expected to exert a greater influence 

upon what is remembered from the text. 

To investigate the effects of text structure on recall, Meyer 

and McConkie (1973) identified the idea units in two passages using a 

procedure related to that of R. E. Johnson and then arranged the idea 

units in a logical structure using a method similar to, but not based 

on, that of Grimes. Adult subjects were asked to listen to a passage 

either one, two, or three times before recalling it in writing. They 

then wrote successive recalls without additional presentations of the 

target passage. Analysis of the recalls showed the idea units high in 

the logical structure were more apt to be recalled in the first recall 

and also showed more stable retrieval in subsequent recalls. Further

more, there was evidence of clustering, in that if a specific unit was 

recalled, there was a 70$ chance that the unit directly above it in 

the logical structure would also be recalled, thus indicating support 

for the hypothesis that units high in the hierarchical structure cue 

the recall of units immediately below them. 

Meyer (1975) continued her investigation of the effects of 

structural characteristics on recall by using a procedure for analyzing 

the structure of prose which she developed based upon Grimes' 



linguistic rules and Fillmore's case grammar. College students were 

asked to read the passages and write free recalls immediately and one 

week later, at which time they also produced a cued recall in response 

to a list of content words from the passage. Findings showed that in

formation high in the structure is more apt to be recalled and to be 

retained over time in a free recall situation. However, the cues 

caused an equal increase in recall of information staged high and low 

in the content structure. 

Clements (1975) further examined the effects of staging on re

call of prose, using a combination of Grimes' notions of staging and 

Frederiksen*s system of text analysis. Adult subjects read one of two 

versions of a passage in which the content was the same but the staging 

was varied. Then, they immediately wrote free recalls of the passage, 

followed by a probed recall task, and again wrote a free recall one 

week later. Results showed that the staging affected recall with ideas 

staged high recalled more frequently. Furthermore, successive recalls 

revealed that the effects of staging were more pronounced over time. 

Also combining aspects of Frederiksen's (1975b) logical network 

and Grimes' (1972) notions of staging, Marshall (1976, 1977) manipu

lated the structural characteristics of text and assessed the effects 

of these manipulations on subjects' recall of textual content. Two 

groups of subjects, one from a university and one from a community 

college, were directed to read a version of the passage in the same 

way they usually read materials for a course and to be prepared for an 

examination over the material. After reading the passage, each subject 



was asked to produce a written recall of the target paragraph. Then 

they answered a series of open-ended questions designed to assess the 

content of that paragraph. The procedure was repeated for the other 

passage which had the same structural relationships but differing con

tent. 

Results of Marshall's study (1976) revealed that the university 

students recalled significantly more of the semantic content and their 

recalls were unaffected by the experimental manipulation, of text struc

ture. The community college students recalled less information, but 

their recalls were more complete in the conditions in which the logical 

relations were explicitly stated in the text. Furthermore, their re

calls were more apt to contain isolated concepts than whole proposi

tions or interpropositional' relations and were characterized by a lack 

of relational information regardless of the version read. The com

munity college students were also less able to differentiate between 

levels of importance in textual units. Although they did recall the 

main ideas best, they showed no differential recall of the three lower 

levels; while the university students' recall of an item was directly 

related to its relative importance in the textual hierarchy. 

Marshall (1977) contended that these results help characterize 

two types of readers, which she termed truly-fluent and not-so-fluent. 

The truly-fluent readers, according to Marshall, attend to relational 

information and are able to infer this information when it is not 

explicitly stated. They are able to reconstruct the underlying seman

tic content from incomplete information and to employ this reconstruc

tion to facilitate memory. They possess the ability to recreate the 



author's schema and to use this schema in organizing both implicit and 

explicit information into a coherent entity. The not-so-fluent readers 

were seen by Marshall as more reliant upon explicitly stated informa

tion and less able to use the relational information to structure their 

recalls even when it is explicitly stated. Thus, she concluded that 

less efficient readers are less able to recreate the author's schema 

and to use it as an organizational framework during comprehension and 

recall of text. The results of Marshall's study will be discussed in 

relation to the results of the present study in Chapter 4. 

McKoon (1977) also reported a study of the effects of the hier

archical structure on memory of text. Using Kintsch's system of iden

tifying the underlying propositional structure, McKoon listed the 

propositions expressed in the text and then ordered them according to 

their relative importance using an intuitive approach of determining 

importance, which she justified by the high degree of reliability 

found in people's judgments of relative importance of textual units re

ported in the studies of R. E. Johnson (1970) and Meyer and McConkie 

(1973)• The subjects read 32 short (50 words) or long (200 words) 

paragraphs. Immediately after reading each paragraph and again after 

a 25 minute delay, subjects performed a recognition task in which they 

were to decide whether a sentence was true or false in light of infor

mation in the preceding paragraph. McKoon found that speed and 

accuracy of recall was affected by the importance of information in a 

text. Superordinate propositions were verified faster and more accu

rately than subordinate propositions in the delayed condition but not 
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the immediate. This immediate result was explained in light of the 

hypothesis that there is a short term surface memory for the form of 

the text that enables recall of both subordinate and superordinate 

propositions. 

Looking at text structure from a somewhat different point of 

view, Rumelhart (1976) developed a schema for stories called a story 

grammar, which defines the internal structure of simple, single-episode 

stories. The grammar consists of a series of syntactical rules which 

govern the structure of stories and another set of semantic rules which 

determine the semantic representation of the story. The first syntac

tical rule holds that well-formed stories consist of a setting plus an 

episode, while the remaining syntactical rules define the constituent 

parts of the typical setting and episode. Rumelhart then defines the 

semantic relationships and relates them to the syntactical rules. 

Using this system, he defined the structure of several simple folktales 

or myths. Hypothesizing that the summaries given by subjects after 

reading these stories should reveal what is important in connected dis

course and summarize it without substantially altering the meaning, he 

asked eight adult subjects to read and give brief summaries of the 

analyzed stories. Rumelhart compared the summaries to the summariza

tion rules which define the semantic structures generated by the story 

grammar and found that the summarization rules interact with the syn

tactic and semantic rules to produce the typical responses found in 

summaries. Furthermore, he reported that the stories which best fit 

the story grammar were easier to recall. Thus, he concluded that the 
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relative importance of propositional units and how well the organiza

tion of these units conform to the expected schema or higher order 

structures of stories has an influence on recall. 

Using Rumelhart's (1975) story grammar as a basis, Thorndyke 

(1977) developed a grammar for describing the organizational structure 

of single-protagonist narratives. These stories have a plot structure 

consisting of setting, theme, plot, and resolution. After analyzing 

two stories using the story grammar, Thorndyke conducted a series of 

experiments investigating the effects of varying textual structure on 

recall. The adult subjects either read or listened to versions of two 

stories in which the propositional content was held constant but the 

organizational structure was varied. They were asked to write a recall 

as close to verbatim as possible; then following the presentation and 

recall of the second passage, they wrote summaries of both stories, and 

then took a recognition test in which they judged whether the informa

tion in the items had been explicitly stated in the stories and, if not, 

whether it could be logically inferred. Results showed that amount of 

plot structure in the story affected comprehensibility and recall. 

Propositions corresponding to high-level organizational elements were 

recalled better than lower-level details. Additionally, summarizations 

emphasized general structural characteristics rather than specific con

tent. The recognition test revealed that when passages possessed co

herent structure, the underlying idea was retained and the surface form 

lost as the subjects recognized statements representing a correct in

ference as having been explicitly stated. The effect was lost in the 



poorly structured passages in which it was difficult to infer struc

tural relationships. 

Also basing their work upon Rumelhart's (1975) characterization 

of story structure, Mandler and Johnson (1977) developed a story gram

mar for single protagonist narratives consisting of a setting and an 

event structure. This grammar permits the underlying structure of the 

story to be represented as a tree structure showing the constituent 

parts of a story and the relations between those parts. By analyzing 

a story and comparing its structure to ideal story structure, Mandler 

and Johnson assert that it is possible to predict how much and which 

part of the story will be recalled and where deviations in the recalls 

of the story will occur. Applying their grammar to Bartlett's (1932) 

"The War of the Ghosts," they were able to identify parts of the story 

that violated the structure of a well-formed story. They then analyzed 

six of the recalls reported by Bartlett to see if their predictions in

volving extent and accuracy of recall were borne out, finding that most 

of the omissions and distortions occurred at points where violations in 

story structure had been noted. A second experiment was a develop

mental study of first and fourth graders and university students' 

ability to recall stories presented orally. This study will be reported 

in greater detail in the section on developmental trends. Here it will 

suffice to point out that even the first graders were sensitive to 

story structure and have schemata which facilitate retrieval in a man

ner similar to that of the adults in the study. 

Kintsch (1976) has also developed a system for studying the 

higher-order structures that relate propositions at the discourse level. 



Moving away from his earlier position that the text base, which is the 

ordered list of propositions, is a sufficient representation of text 

structure (Kintsch 197*0 » Kintsch has defined rules for the macro-

structure level to explain how subjects organize large texts. At this 

point, he also is restricting himself to simple stories which consist 

of a series of episodes, with each episode containing an exposition, a 

complication, and a resolution. The propositional micro-structure can 

be fitted into the macro-structure by chunking the propositions from 

the text base under the labels for each text unit, thus forming macro-

propositions. The macro-propositions are defined as "inferences from 

the propositions which are directly cued by the text" (Kintsch 1976, 

p. 15)• These inferences are made for the specific purpose of sum

marizing a text and thus differ from inferences concerning motives for 

actions or inferences needed to form a coherent text base. Kintsch 

and van Dijk, as reported by Kintsch (1976), investigated whether the 

text structure, as defined, influences comprehension and recall. Adult 

subjects read versions of the stories in which the order of paragraphs 

was scrambled and were then asked to write summaries of the stories. 

They found that when the original stories were well-structured, subjects 

took longer to process the scrambled stories, but were able to use 

their schema to form the same kind of macro-structure sis for stories 

read in natural order. The summaries contained essentially the same 

propositions under the scrambled and normal order conditions. However, 

when reading time was restricted, the recalls of the poorly structured 

story were noticeably poorer in terms of organization and content. In 



37 

a second experiment, Kintsch and van Dijk investigated adult subjects' 

comprehension of stories from sin unfamiliar culture (Alaska Indian) 

and verified their hypothesis that the subjects' lack of familiarity 

with the schema or structure of these tales, which differs from conven

tional schema, would adversely affect the quality of the recalls. 

In summary, the results of these studies which used some form 

of text analysis to investigate the effect of the structural charac

teristics of the text upon subjects' comprehension and recall make it 

necessary to acknowledge the substantial evidence that the hierarchical 

structure of the text does affect the extent and type of information 

recalled and further that it enables one to predict where distortions, 

omissions, and additions will occur. A poorly constructed and/or 

vaguely-written text makes greater demands upon the reader to infer the 

missing structural elements to form a coherent semantic interpretation. 

Admitting the veracity of these results, Anderson (1976) and 

Spiro (1975, 1976) offer sin alternative interpretation of the experi

ments involving structural characteristics on recall. They contend 

that under experimental conditions requiring immediate recall of 

straightforward materisils, subjects are constrained to produce accurate 

recalls with few intrusions and disambiguations (Spiro 1975). Thus, 

many of the experiments which claimed to test the reconstructive theory 

of comprehension were inadequate for that purpose as the conditions of 

the experiments actually minimized the chsmces of reconstructive pro

cessing. The demand characteristics of the experimental situation, the 

nature of the experimental materials, and the isolated context in which 
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the passage is presented tend to encourage the subject to keep the in

formation in the experimental passage separate from his preexisting 

knowledge structures. 

According to Spiro (1976), schema theory predicts inaccurate 

recall under two conditions: when the subject is interacting maximally 

with the text and when the new information is being integrated with 

previous cognitive structures to modify existing schema. Since up

dating one's knowledge is one of the major reasons for interacting with 

discourse in everyday life, the processing of experimental discourse 

considered irrelevant by the subject is not likely to facilitate inter

action with the text nor lead to schema modification. Furthermore, the 

selectivity functions, such as personal interests and attitudes, which 

normally operate to determine the relative importance of textual units, 

are not operative in an experimental situation, since all of the in

formation in an experimental discourse is important for a high recall 

score. Awareness of this prevents the comprehender from interacting 

with the text in a normal fashion to process the ideas that are most 

important to him because of their relationship to his preexisting 

knowledge structure. Because he is consciously attempting to keep the 

new information separate from the old, the subjects' recall is pri

marily influenced by the internal structure of the text itself. Hence, 

the results of Meyer and McConkie (1973)» Meyer (1975)» Clements (1975), 

Marshall (1976, 1977)» Thorndyke (1977)t Kintsch (1976), and Mandler 

and Johnson (1977) discussed in the previous section can be explained 

as a function of the experimental situation. 
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Spiro designed an experiment which he feels provides an appro

priate test of reconstructive theory. Subjects read one of two ver

sions of a story involving an engaged couple, the attitude of the young 

man, Bob, toward having children, and his reluctance and delay in dis

cussing this attitude with his fiancee, Margie. In one version, the 

balanced story, when he finally tells her of his attitude, Margie 

agrees and is relieved. In the other, imbalanced story, Margie is 

very upset because having children is important to her. One group of 

subjects (Memory Condition) was told that the story was true and that 

this was a memory experiment, while the other group (Cognitive Inter

action Condition) was also told that the story was true but that the 

experiment involved reactions to interpersonal relations. The subjects 

were then provided ancillary information that the couple did marry or 

that they broke the engagement. In a second session (two days, three 

weeks, or six weeks later) subjects recalled the story and rated their 

confidence in various elements of their recalls. As predicted, the 

subjects in Cognitive Interaction groups, who received contradictory 

ancillary information, produced more errors in recall as they attempted 

to reconcile conflicting elements and as schemata concerning interper

sonal relations were activated and the information in the story was 

related to that schemata. Furthermore, these errors were not conscious 

fabrications as the subjects expressed as high a degree of confidence 

in their erroneous recalls as in the correct aspects of recall. Spiro 

contends that this high degree of confidence is not surprising, since 

the reconstructive errors are formed using the subjects' own rules for 



organizing the world and thus have a firmer basis in their underlying 

schemata. On the other hand, most of the information in the original 

passage was arbitrarily given to the subjects rather than generated by 

them. 

Thus, Spiro concludes that when experimental conditions require 

immediate recall of irrelevant material, subjects are unlikely to pro

duce intrusions and disambiguations which are more apt to occur when 

there is a high degree of interaction between one's existing knowledge 

structures and the text. If one is interested in the influence of pre

existing knowledge and beliefs on the subjects' memory for text, it is 

necessary to manipulate the interaction between the material and the 

subjects' background of experience. 

Anderson et al. (1976) came to a similar conclusion regarding 

the role of intrusions or generated information in the comprehension 

process. Schema theory predicts that intrusions appear whenever there 

is a lack of correspondence between the reader's existing schemata and 

the schemata in the text. It is necessary for the reader to infer 

enough information to make the message and the subsuming schema cor

respond. This happens when a text is ambiguous or incompletely speci

fied, when there is a conflict between the schemata of author and 

reader, when the investigator manipulates the reader's expectations, 

or when a text can be assimilated into more than one schema. Anderson 

et al. chose to use the last condition, to investigate the interaction 

between schemata and recall. University students from different back

grounds (30 female music education students and 30 male physical 



education students) were asked to read two passages capable of two 

distinct interpretations. One passage could be interpreted as a 

wrestler attempting to break a hold or a convict planning an escape 

from prison. The other passage could be viewed as a group of friends 

playing cards or as a rehearsal session of an ensemble. After reading 

each passage and writing a free recall of it, the subjects completed 

a multiple-choice test for both passages and then a debriefing ques

tionnaire, and autobiographical inventory. The results revealed that 

the scores on the disambiguating multiple-choice test and the in

trusions in free recall were strongly related to the subject's back

ground. The test scores revealed further that subjects gave the 

passages one distinct interpretation, and 80& of the subjects reported 

being unaware of a possible alternative interpretation during the read

ing of the passage. In spite of this, nearly one third of the subjects 

did not reveal this interpretation in their recalls. Thus, the in

clusion of the probes was important for gaining information about in

ferential information which was generated by the subjects but not 

spontaneously included in their recalls. 

A similar study by Pichert and Anderson (1976) induced subjects 

to take one of two directed perspectives, or they were given no di

rected perspective. The first group of subjects read passages and were 

asked to rate the importance of content units in terms of that perspec

tive. The perspective significantly affected the relative ratings of 

importance. The second group of students were asked to read the 

passages from a given perspective, write an immediate recall and a de

layed recall. Results showed that it was an idea's significance in 
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terras of a given perspective that affected whether it was learned and 

whether it was recalled later. Pichert and Anderson concluded that 

the importance of an idea unit is not am invariant structural charac

teristic but is affected by the reader's point of view. 

They explain this in terms of schema theory. "A schema is an 

abstract description of a thing or event. It characterizes the typical 

relations among its components, and it contains a slot or place holder 

for each component that can be instantiated with particular cases. In

terpreting a message is a matter of matching the information in the 

message to the slots in the schema"(Pichert and Anderson 1976, p. 15). 

Only information which appears to fit in one of the slots in the schema 

activated by the perspective is likely to become part of a person's 

memorial representation of a story. 

To construct a consistent interpretation of a message, it is 

necessary for the comprehender to select, from the many possible grada

tions in meaning, a meaning which fits into the schema built up for the 

passage as a whole. Holding to schema theory, Anderson et al. (1976) 

contend that comprehension involves filling the slots in the schemata 

with cases which jointly satisfy the constraints of both message and 

schemata and which allow the representation as a whole to make sense. 

Anderson et al. (1976) conducted three experiments to see if 

within the context of a sentence general terms are interpreted on the 

basis of an instantiation. Findings showed that a specific term naming 

the expected instantiation of a general term was a better cue for re

call of a presented sentence than the general term itself, even though 
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the general term was used in the original sentence and the specific 

term was not. Thus, it was theorized that people instantiate in order 

to select a meaning that permits a coherent overall interpretation of 

the message. 

These experiments demonstrated that instantiation occurs at the 

sentence level as well as at the level of connected discourse. A study 

by Schallert (1976) studied further the effects of instantiation at the 

discourse level. She felt that context has a specifying nature, which 

results in subjects specifying the meanings of ambiguous passage 

according to the context provided them. The subjects read the am

biguous stories after being shown a context page with either a strong-

thematic title, a weak-thematic title, or no title. After the reading, 

the subjects wrote a free recall followed by a multiple-choice test, 

designed to assess the influences generated during instantiation. The 

results of this test showed that subjects tend to encode the informa

tional content in the context provided by the titles. They do instan

tiate with information provided by the context as it interacts with 

the information stated in the text. Although the specific content or 

idea units retained was affected by the context of thematic titles, the 

actual amount of information retained was not affected in Schallert*s 

study. 

This result differs from the results of several other experi

ments designed to assess the effects of context on amount of informa

tion retained (Sulin and Dooling 197^; Bransford and Johnson 1972; 

Sherman 1976). Bransford and Johnson found that high school subjects 
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recalled significantly more information when provided a pictorial or 

verbal context prior to hearing ambiguous passages. Context presented 

prior to listening facilitated retention of content better than context 

after. Thus, they concluded that prior knowledge must be activated to 

serve as a semantic context during the ongoing process of comprehension. 

The contextual framework enables subjects to infer the information 

necessary to disambiguate the vague passages. 

Dooling and Lachman (1971) also found that presentation of a 

thematic title prior to reading improved recall, both in a free recall 

and on a recognition test. They felt that the theme was used by the 

university students as a mnemonic device which facilitated the retention 

of information from the passages, which were vague and metaphorical and 

difficult to understand out of context. Sulin and Dooling (197*0 also 

demonstrated that subjects use prior knowledge as a schematic device 

in comprehending discourse. The subjects read brief biographical 

passages after being told that they were about either a famous or fic

titious person. Recognition memory for sentences was tested after five 

minutes and after a week's delay. The subjects who had been told that 

the passages were about a famous person made more false positive errors 

when the sentences were thematically related and contained information 

which is common knowledge about the well-known person. They were un

able to separate what they already knew from the information stated 

explicitly in the passage. This effect was stronger at the longer 

retention interval. 

Sherman (1976) further investigated the effects of contextual 

information, asserting that what one understands depends not only upon 



what is seen or heard but upon the implications in light of what he 

already knows. In this study subjects read two abstract and two con

crete passages, with either graphic or verbal contextual information 

provided for the passage. The contextual information was either par

tial or complete and was presented sometimes before and sometimes 

after reading the passage. Results showed that contextual information 

did facilitate comprehension, that graphic contexts were more effective 

than verbal, and that concrete passages were recalled better than 

abstract. Surprisingly, no difference was found in the before and 

after conditions. Sherman concluded that the presentation of a context 

whether presented prior to or after reading, enables the subject to 

construct an image and thus recall is enhanced. Another explanation 

in terras of schema theory is that the contextual framework, if pre

sented immediately after, enables the reader to retrieve the necessary 

information from memory, and instantiate or fill in the slots in the 

schematic outline. 

Frederiksen (1975a) also views comprehension as using prior 

knowledge, intentions, context, and task demands together with input 

data to process discourse. He has conducted several experiments to 

investigate the implications of this constructivist view, one such im

plication being that if comprehension is a constructive process, extra-

linguistic context should affect what the reader or listener recalls. 

Therefore, in one experiment the subjects, who were university students 

were instructed either (1) to listen to a passage with the goal of 

recounting its content in writing, (2) to listen to remember the 



content and to solve a given problem using the content, or (3) to work 

only on the solution of the stated problem. The passage was presented 

to each group four tines; each time after which they were asked to re

call, recall and solve the problem, or merely solve the problem. Then, 

to assess long term changes in semantic memory for text, the subjects 

were all asked to recall in writing the content of the passage after a 

week's delay. 

Frederiksen had postulated that the subjects who were directed 

to solve a problem based upon the content of the passage would be in

duced to process the text inferentially and would thus generate more 

inferred semantic information, which would be incorporated into their 

memory structures for the text. He based the prediction on the belief 

that the problem-solving context would increase the processing load, 

requiring the subject to selectively process the input through over-

generalization with the consequent elimination of nonessential infor

mation in the recalls. 

Also in this study, further evidence for the constructivist 

view was found in the analysis of the effects of repeated exposures on 

the type and amount of information recalled. If inferred responses 

reflect procedures which are fundamental to the comprehension process 

and which enable the reader to infer text content without completely 

analyzing each sentence, then the resulting derived information will 

become an integral part of a subject's memory for text and will not 

decrease with repeated exposures to the text. As postulated, repeated 

exposures to the text resulted in increases, not decreases, in derived 

responses. 
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If comprehension were purely interpretive; that is, if inferred 

responses simply reflect gaps in a subject's memory structure for a 

text and attempts during recall to fill in these gaps, then repeated 

exposures should produce recalls which contain less derived information 

and more reproduced information. The opposite was found to be true. 

Furthermore, the long term assessment at the end of a week indicated 

that the derived information became a permanent part of the subject's 

memory for text and was lost at a slower rate than the reproduced in

formation. 

Frederiksen (1977b) continued to investigate inferential pro

cessing and the issue of whether these processes occur during acquisi

tion or during recall or both. In a later study, he used his own 

system of text analysis to create passages which were systematically 

related to each other. The subjects, who were university students, 

listened to the passages, then wrote recalls, which were compared item-

by-item to the semantic networks of the original passages. Analysis of 

the data revealed that texts contain ranked units of information which 

are processed as units at the time of acquisition and during recall. 

These ranked units include concepts, relational triples, systems, 

propositions, relative systems, and dependency systems. Higher-level 

inferential and referential units also occur during input and during 

recall and were found to occur independently of the closeness with 

which their component propositions were represented in discourse struc

ture. 

He found further that propositions presented early in a text 

had an effect upon the processing of referentially and/or inferentially 
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related propositions which occur later in the text, thus demonstrating 

again the occurrence of these processes at the time of input. Propo

sitions which connected other related propositions into higher-order 

referential and inferential units also facilitated retrieval of related 

propositions when presented last, thus aiding in the retrieval of pre

viously stored semantic information. Frederiksen concluded that high-

level inferential processing units occur both during comprehension and 

recall of a text. 

Kintsch (197*0 also agreed with Frederiksen's contention that 

inferences involve operations upon propositions. By using the rules 

available in semantic memory, such as quantification and presupposi

tion, the comprehender is able to supplement the propositions directly 

inferred from the verbal text so as to construct a coherent text base. 

In other words, Kintsch found that when readers process a text in which 

some propositions which are crucial to the understanding of the text 

are omitted but are of a nature that they can be inferred by the reader 

based upon his general knowledge and the remainder of the text, then 

the reader does in fact infer these propositions and store them in 

memory in the same form as explicitly stated propositions. 

Summary: Textual Characteristics 
and Schematic Expectations 

Evidence regarding the relative importance of the structural 

characteristics of the text itself, as compared to the contextual situ

ation in which the reading or listening occurs, suggests that in a 

typical experimental situation in which subjects are instructed to 



recall accurately the information from a well-structured, coherent 

passage; they will tend to recall most frequently those textual units 

that are high in the text's structural hierarchy. There is likely to 

be minimal interaction between reader and text and little modification 

of the reader's existing schema. Because the comprehender is making a 

conscious effort to remember exactly what the text said, he/she will 

attempt to keep new information separate from existing cognitive struc

tures and will produce a free recall that is highly accurate with as 

few intrusions as possible. Follow-up probes, however, reveal that 

readers and listeners make the inferences necessary to produce a co

herent text and to reconcile differences between their own schema and 

that of the text. It is possible to manipulate the experimental situ

ation in such a way as to cause the reader to bring his own schema into 

active involvement during comprehension and/or during recall (Spiro 

1975; Anderson et al. 1976; Pichert and Anderson 1976) or to provide 

the comprehender an orientation through presentation of graphic or 

verbal context prior to reading or hearing the passage (Schallert 1976; 

Frederiksen 1975a; Sherman 1976; Sulin and Dooling 197^; Bransford and 

Johnson 1972; Dooling and Lachman 1971)• Thus, it would appear that in 

situations in which the reader is not motivated by his own interests 

and purposes, the structural characteristics of the text exert the 

greatest influence on what information will be recalled; but when in

duced by the contextual situation or guided by his own purposes, the 

reader interacts with the text more actively and tends to recall the 

textual units which are important to him personally. Thus, the hier

archical structure of textual units is important, but not invariant, 



and can be altered by the reader's point of view and purpose for read

ing. 

Children's Use of Inference in 
Comprehending Discourse 

Do children exhibit the same characteristics and employ the 

same strategies in comprehending discourse that adults use in compre

hension? There have been a limited number of studies that used text 

analysis as a tool for assessing children's ability to comprehend and 

remember discourse; but investigators are becoming interested in this 

area and the evidence is beginning to accumulate. 

Most of the experiments reported have dealt with children's 

comprehension of oral discourse, with the review of literature only 

revealing two studies of children's reading comprehension (Smiley 

et al. 1977; Meyer 1973 as reported by Marshall 1977). 

Particularly relevant to the present study is the experiment 

by Smiley et al. (1977), which is important because it is one of two 

studies reported in the literature of children's reading comprehension 

as measured by a system of text analysis and because the seventh grade 

students in the study had been classified as good or poor readers. 

This study investigated the difference in adolescent good and poor 

readers' recalls of four levels of idea units after listening to one 

passage and after reading another passage of the same type and diffi

culty level. The poor readers were taken from a Title I reading pro

gram in which they were identified as reading two or more years below 

grade level, while the good readers were found to be reading at or 



above grade level. The two passages used in. the study were Japanese 

folk tales with a fifth grade readability level, which had been ana

lyzed in terras of idea units whose relative importance had been rated 

in a procedure similar to that of R. E. Johnson (1970). Immediately 

after listening to or reading a story, the students produced a written 

recall which was analyzed for number and level of idea units recalled. 

The analysis revealed that the good readers, like the truly-fluent 

readers in Marshall's study, were more sensitive to degrees of impor

tance of idea units. Smiley et al. interpreted this as supportive of 

the notion that the difference between good and poor readers is not in 

word recognition, but that poor readers are deficient in comprehension 

skills as exhibited by their tendency to differentiate only between 

main ideas, while attending equally to the other three levels of idea 

units. This difficulty in distinguishing between levels of importance 

also occurred in the listening task, which provides further evidence 

that the problem is a general comprehension deficit independent of de

coding skills. The high correlation between reading and listening 

scores also indicates that the same processes are involved in both 

tasks. 

Marshall (1977) reported a 1973 study by Meyer which compared 

good and poor sixth-grade readers to see if poor students recall de

tails only. She found no difference in the recall patterns of the two 

groups, but only in the quantity of information recalled. Meyer was 

reported by Marshall to have been dissatisfied with these results as 

they did not reflect informal observation. The details of the study 



were not discussed so it is not possible to speculate on reasons for 

the discrepant results. 

The remainder of the experiments in this section involve chil

dren's listening comprehension and the inferential processing which 

they employ during comprehension of oral discourse. The two reading 

comprehension studies did not analyze the inferential processing of 

children during comprehension of written discourse, but merely looked 

at their ability to differentiate levels of importance of textual 

units. If, however, the conclusion of Smiley et al. (1977) is con

firmed as to the similarity between the underlying process involved in 

reading and listening, then the results of the listening studies can 

provide a great deal of insight into reading comprehension"as well. 

To assess developmental trends in children's ability to under

stand and reconstruct a story in relation to previous background of 

knowledge, Brown et al. (1977) conducted two experiments which pro

vided different background information that would influence the inter

pretation of the passages and disambiguate vague sections of the text. 

Children from grades 3, 5» and 7 listened to two repetitions of the 

target passage which was about an escape. Half of the children were 

told that it was about an escaped convict, while the other half were 

told that it was about Galen, the chimpanzee hero on the television 

program, Planet of the Apes. Half of each of these groups was to re

ceive foil questions congruent with the prior orientation, while the 

others received incongruent foils. After hearing the story twice, the 

students were asked whether test sentences were exactly like a sentence 

in the story. Out of the 22 sentences, 8 had been stated in the story, 



12 were unrelated or low or moderately related, and 2 were the con

gruent or incongruent foils. After deciding whether the sentence was 

familiar or new, the child was asked to indicate his confidence in the 

answer. Results of this recognition test revealed that all age groups 

were apt to recognize the congruent foils, which were logical infer

ences in li^it of the prior orientations, as having been explicitly-

stated in the story. Furthermore, as the distractors increased in 

their relatedness to the story, the subjects' confidence declined in 

their rejection of the distractors as previously presented information. 

In addition to the children who took the recognition test 

described above, ten other children from each grade were asked to re

call the story orally. Brown et al. (1977) found that there were few 

intrusions or inferences in the free recalls and that the proportion of 

intrusions to actual units was low, approximately 2($, and did not vary 

with age. However, the proportion of theme-relevant intrusions did 

increase with age. 

To investigate this further, a second experiment was designed 

with free recall and probes used to evaluate the effects of prior 

orientation on subsequent comprehension, as Brown et al. (1977) felt 

that the responses to a few foil sentences might not be sensitive 

enough to assess the effects of previous knowledge on comprehension. 

Anderson (1976) found that with adults probes are necessary to uncover 

the reader's interpretation of ambiguous passages, as their attempts to 

be accurate inhibit the inclusion of theme-revealing disambiguations 

and intrusions in their recalls. Children, on the other hand, have 



been reported to "over-elaborate," filling in contextually related de

tails of the experience rather than restricting themselves to the 

explicitly stated content of the passage (Piaget 1971). This elabora

tion would increase the ratio of intrusions or generated information 

to actual units in the recalls of children as compared to adults. 

Brown has suggested an alternative hypothesis; that is, as 

children mature they become better able to bring relevant background 

information to the task of comprehending ambiguous messages. Based 

upon this hypothesis, there would be an increase in theme-relevant 

intrusions in the recalls of older children. A third possibility might 

be that there are no developmental differences in the basic recall pat

terns, as Brown et al. (1977) reported in the first experiment. 

To investigate this further, the second experiment used chil

dren from grades 2, 4, and 6. The ambiguous passage was about a young 

tribal hunter and could be interpreted from differing points of view, 

depending upon the orientation given prior to the selection. Each sub

ject received one of three orientations: an Eskimo orientation, a 

desert Indian orientation or an irrelevant Spanish orientation, but the 

investigator did not relate the orientation to the passage itself. A 

different investigator conducted the second part of the experiment a 

week later. The children listened to the recorded passage twice, then 

their recalls of the story were recorded. After the free recall, the 

children were asked probe questions designed to test their acquisition 

of crucial inferences, regarding climate, terrain, the prey, and the 

rival hunter. They were then asked whether this information was 

actually in the story or something they already knew. 
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The results indicated that older children recalled signifi

cantly more units of information, but that the ratio of intrusions was 

low at all grade levels and did not vary as a function of age. The 

students who had received a relevant orientation recalled more units 

than those who received the irrelevant orientation. All students re

called more of the units which had been previously rated as most im

portant to the theme of the passage, while the recall at other levels 

increased as a function of age (Brown et al. 1977). 

Particularly relevant to this study is the analysis of in

trusions and of the responses to the inference-based probes. As pre

viously stated, the proportion of intrusions was low and did not vary 

with age, while the number of theme relevant intrusions increased as a 

function of age. The intrusions centered around the type of orientation 

information provided the students prior to listening to the passage. 

Their answers to the inference-based probes indicated that children are 

capable of generating the critical inferences, but they tend not to 

spontaneously include this inferred information in their recalls. For 

example, 93& of the subjects in the Eskimo condition answered that the 

weather was cold, but only 30% included this information in their re

calls. Even though they failed to spontaneously include this informa

tion in their free recalls, they indicated when questioned that the 

information in the probes had been explicitly stated in the story. 

Brown concluded that children, like adults, use schemata as a 

framework for comprehending discourse, filling in ambiguous or incom

plete sections of a story to make it conform to previous knowledge. 
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Their intrusions added to the cohesion of the story and helped make it 

more comprehensible. 

Brown and Smiley (1977) continued to examine children's compre

hension of text in an experiment in which students from grades 3, 5, 7 

and college level simultaneously listened to and read fairy stories, 

which had been divided into pausal units and the units rated for struc

tural importance in a procedure similar to that developed by R. E. 

Johnson (1970). They listened to and recalled two stories, one practice 

story and one target story. They then listened to and rated the struc

tural importance of units in a practice and target story. The free 

recalls revealed that amount of information increased progressively 

with age, but at all levels students recalled proportionately more of 

the units rated as' being structurally important. The rating data 

showed a developmental trend in sensitivity to structural importance. 

Although the younger children favored the main ideas and deleted non

essential details in their free recalls, they lacked the metacognitive 

ability to consciously judge the fine gradations of importance required 

by the rating task. 

In a similar vein, Christie and Schumacher (1975) investigated 

children's ability to recall relevant versus irrelevant idea units 

from a passage and whether with age children increase in their ability 

to preserve the logical order in their recall or relevant ideas. Chil

dren from kindergarten, grade two, and grade five listened to a passage 

and then retold it orally. As in Brown's (Brown and Smiley 1977) study, 

the amount of information recalled increased with age and sill three 



ages recalled more relevant idea units than irrelevant units. Each age 

group preserved the logical order of relevant units better than that of 

irrelevant units. Christie and Schumacher concluded that kindergart

eners are more capable of abstracting and producing relevant thematic 

information than has been assumed in the past as shown by their ability 

to recall the main events of a passage and to preserve the logical 

order of these events. 

Mandler and Johnson (1977) also conducted a developmental study 

to determine if children, as well as adults, are sensitive to story 

structure and to the relative importance of units within that structure. 

Subjects from grades 1 and 4 and from the university level listened to 

two stories and were asked to recall one story after ten minutes, and 

the other after 24 hours. The results concur with those of Brown and 

Smiley (1977) and Christie and Schumacher (1975) in that amount of in

formation recalled increased with age, and the children were also sensi

tive to the organizational structure of the story and used schemata to 

organize their retrieval of information from the story. 

Mandler and Johnson (1977) discussed the recalls in terms of 

additions and omissions as they related to basic nodes in the story 

structure. They found that the younger children tended to place 

greater emphasis on settings, beginnings, and outcomes while tending 

to omit attempts, endings, and reactions. Their recalls usually in

cluded one or more of the main characters, the first event in the story, 

and the outcome of this event, while deleting the characters' internal 

reactions, unsuccessful attempts, and the final endings of the stories. 
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The pattern of fourth-graders' recalls was similar, except that they 

recalled attempts as well as outcomes. Adults' protocols also revealed 

recall of attempts as well as settings, beginnings, and outcomes, but 

they recalled endings and reactions less well. Sequence inversions 

between nodes was rare at all ages, a find that concurs with the re

sults of Christie and Schumacher (1975). 

Mandler and Johnson (1977) classified the generated information 

or additions of new information into three types. The first type in

cluded: (1) emphatic or redundant additions which tended to intensify 

or further describe a concept; and (2) repetitions of a proposition 

which had been expressed in a slightly different manner than when first 

recalled. The second type consisted of logical elaborations of a propo

sition, such as stating a presupposition or fillifig in more details on 

how or why something occurred, or the additions of a new node, such as 

supplying a reaction that was not explicitly stated in the story. The 

third class consisted of irrelevant elaborations and propositions which 

filled the structural requirements of a node but with invalid informa

tion. The latter type was produced most frequently by first graders 

who got lost early in the recall, and the presence of this type in the 

recalls decreased proportionately with age. 

Like Mandler and Johnson, Kintsch (1976) studied how children 

utilize their schematic knowledge in comprehending stories. He chose 

to use four-year-olds, who are still in the process of acquiring story 

schema, and to compare their protocols with a group of adults. Because 

he felt that very young children tend to have difficulty with the task 

of retelling a verbally-presented story, he used picture stories 
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selected from well known children's books. The children were shown the 

pictures once while their spontaneous comments were recorded; then 

during the second presentation, they were asked to tell about the pic

tures; and finally the children were asked to tell the story without 

the pictures. On the first day, one of the stories was presented in 

normal order, while the other was shown in a scrambled sequence. On 

the second day, this procedure was repeated with an additional task of 

sorting the scrambled pictures into their right order, a task which 

these four-year-olds were unable to perform. 

The protocols obtained during the second presentation, in which 

the children told the story while looking at the pictures, were com

pared to the protocols of adults who had been asked to tell the story 

when shown the pictures in the correct sequence. The comparison re

vealed that the total number of propositions used by the children was 

the same in both conditions (scrambled and normal); however, they 

generated more of the core propositions which had been established by 

the adult norms when the stories were presented in correct sequence. 

Furthermore, in the correct sequence condition they generated fewer 

spurious propositions which were not in agreement with the adult ver

sions. These findings indicate that even young children are sensitive 

to schema and respond to normal story line. 

Further support for the notion that the children were utilizing 

schema in comprehension was found in the analysis of story propositions 

which could not be derived from the story itself but which were infer

ences made on the basis of the story as an entity. Twice as many 



correct story propositions were inferred in the normal sequence condi

tion, while in the scrambled condition the children generated as many 

spurious story propositions as correct ones in an apparent unsuccessful 

attempt to make sense of the scrambled stories and construct a story 

about them. In the normal sequence condition in the recall task in 

which the children were unaided by the pictures, all the spurious 

propositions dropped out, while the number of story propositions was 

even higher than in the description task. Kintsch interprets this re

sult as evidence that the children were able to infer the macro-

structure, construct a coherent structure, and delete material irrele

vant in terms of the schema. 

Also investigating children's inferential processing of dis

course, Frederiksen (1977a) reported research closely related to the 

present study. Using the recalls obtained by Hall, Reder and Cole 

(1975)i who asked preschool children to retell two short orally pre

sented storied, Frederiksen analyzed the inferential information in 

their protocols. Using his own system of text analysis, he identified 

the propositions in the message base of the presented stories, then 

analyzed the recalls of the children into propositional lists; thus 

enabling a systematic comparison of the recalls to the target passage. 

The result was a detailed account of what information was generated 

during the listening comprehension process. 

The inferred information was then analyzed according to 

Frederiksen's Taxonomy of Text-Based Inferences, revealing a substan

tial amount of inference as well as a wide range of inference types. 
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Of the twenty-six inference types, sixteen occurred. The most fre

quently employed class of inferential operations was identifying opera

tions, followed by event generation, macro-structure operations, frame 

operations, algebraic operations, dependency operations, and truth-

value operations (Frederiksen 1976). Looking at the total number of 

inferences produced by individual children revealed important indi

vidual differences in amount of inference and some instability of these 

differences across the two stories. 

Frederiksen (1977b) has continued to investigate the individual 

and developmental differences affecting inferential processing as well 

as the types of discourse context in which the various kinds of infer

ential operations occur. In addition to the classification of types of 

inferences and classes of operations used to generate inferential in

formation, he has developed a list of functions of inference such as 

resolving ambiguity and anaphoric relations and connecting propositions. 

His study, in progress, has two major aspects: (1) the analysis of 

typical samples of discourse heard or read by children to identify and 

classify instances which are apt to elicit various types of inferences; 

and (2) the analysis of children's free recalls of discourse and their 

responses to probes designed to assess the inferences they actually 

made while comprehending that discourse. This analysis should reveal 

the textual characteristics associated with the various types of infer

ence as well as developmental changes in children's ability to employ 

inferential processing. 

The pioneering work in the developmental changes in children's 

inferential processing abilities is that of Paris and associates (Paris 



1975; Paris and Lindauer 1976; Paris and Mahoney 197^; and Paris and 

Carter 1973)• Noting the studies of adult's semantic memory for sen

tences in which it was shown that adult listeners construct descrip

tions of situations which embody more information that what was con-

taiend in the linguistic input alone (Bransford, Barclay and Franks 

1972; Johnson, Bransford and Solomon 1973; Barclay 1973; and Sachs 

1967), Paris decided to see if children, like adults, exhibit the 

ability to infer implicit information from sentences and to integrate 

this inferred information into their knowledge structures for the sen

tences. Paris and Garter (1973) had second and fifth graders listen to 

short three-sentence "stories" and then take a recognition test in 

which they were asked to indicate whether the test sentence had been 

stated in the story and how certain they were as to their answer. 

Results showed that children, like adults, confused the semantically 

congruent true inferences with the explicitly stated premise sentences 

they heard during the acquisition phase of the experiment. Furthermore, 

these errors on true inferences were rated with a high degree of assur

ance. The second and fifth graders responded in a similar manner, 

differing only in that the number of errors of all types was greater 

for the younger subjects. Paris and Mahoney (197*0 further investi

gated the ability of children to implicitly construct and integrate 

implied relationships among related pictures as well as sentences to 

see if meaning is derived from pictorially presented information in the 

same way as from verbal information. During the acquisition phase, 

second and fourth graders were presented three sentences or three 
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pictures for each story. Then, in the recognition test, the subjects 

were asked to judge whether test sentences and pictures had been pre

sented during acquisition and to rate the certainty of their response. 

Again, the major result was that children at both grade levels recog

nized semantically consistent inferences as having been stated or shown 

in the original sentence or picture stories, and further, they did so 

with a high degree of certainty. 

To go beyond the demonstration that children are capable of 

inferring and integrating implied relationships, Paris and Upton, as 

reported by Paris (1975)» conducted a study of children's ability to 

comprehend four different kinds of inferences; presuppositions, inferred 

consequences, semantic entailment, and implied instruments. Subjects 

from kindergarten through grade five listened to short paragraphs 

(approximately 100 words). They were then asked questions assessing 

the acquisition of inferred relationships and verbatim information. 

Results revealed that children from age 6 to 11 improve in their ability 

to comprehend implicit and explicit information from prose. The experi

ment was repeated with subjects from kindergarten, second and fourth 

grades, who gave a free recall in addition to answering the revised 

questions. The free recall was included to see if there was a relation

ship between initial comprehension of the stories and delayed recall 

for the ideas expressed in the stories. An analysis of the free re

calls in terms of number and type of idea units revealed an increase 

with age in number of units recalled, but more significantly perhaps, 

the operations involved in understanding inferential relations, 
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especially the contextual inferences, such as presuppositions and conse

quences, appeared to improve with age over and above improvements in 

the recall of explicit information. Furthermore, there was a high cor

relation between a child's ability to understand implied relationships 

of a text and long-term retention of the main ideas of that text. Thus, 

Paris (1975) postulated that comprehension of implied relationships may 

be a useful strategy for recalling semantic information. 

To investigate this theory, Paris and Lindauer (1976) presented 

6-7 year-olds and 11-12 year-olds a group of sentences in a listening 

mode. Each sentence included an instrument usually used to accomplish 

the action of the verb; but in some of the sentences the instrument was 

explicitly stated, while in others it was merely implied. Paris 

theorized that if a subject normally supplies missing, but implied, in

formation to a sentence to comprehend its meaning, then his memory for 

sentences with implicit and explicit instruments should be the same 

and the retrieval cue of the instrument should equally facilitate re

call of either type of sentence. The results showed that 6-7 year-olds 

used the implicit cues less effectively than the 11-12 year-olds, but 

when the younger children were instructed to imitate the actions de

scribed by the sentences, they were induced to process the implied 

relationships and thereby remembered them as well as the older group. 

Paris and Lindauer (1976) concluded that older subjects approach memory 

tasks with a set of intentions and metamemorial plans which enable them 

to deliberately apply processing strategies. The younger subjects, on 

the other hand, failed to be self-monitoring and to process the implied 
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relationships deliberately, but were able to draw the necessary infer

ences when induced to do so by the task. 

Summary: Children's Use of Inference 
in Comprehending Discourse 

Children, like adults, are capable of inferring implied rela

tionships and integrating these relationships in memory. Their ability 

to understand and remember inferred relationships increases with age, 

with the ability to process contextual inferences improving at a rate 

faster than can be accounted for by a simple increase in memory 

capacity (Paris 1975). Older subjects appeared to employ metaraemorial 

strategies spontaneously, while the younger children were capable of 

processing the inferential relationships when directed to by the task. 

Like adults, they frequently did not include the inferred information 

in their free recalls, but their responses to probes indicated that 

they had drawn the necessary inferences (Brown et al. 1977)• Their in

ferences were related to their background orientation and frequently 

made the text more coherent by filling in missing information not ex

plicitly stated by the author. This evidence supports the notion that 

they were applying their schematic expectations to the construction of 

meaning by integrating the new information into their existing cogni

tive structures (Kintsch 1976; Mandler and Johnson 1977; Brown et al. 

1977)* They are able to use their schemata to judge which idea units 

are most relevant to the understanding of the story and to preserve the 

logical order of the relevant idea units (Christie and Schumacher 1975; 

Brown and Smiley 1977; Kintsch 1976; and Mandler and Johnson 1977). 
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Most of these conclusions regarding children's inferential pro

cessing abilities were drawn from studies involving recall of pictori-

ally or orally presented information. A great deal of research still 

needs to be done in the area of inferential processing during reading 

and recall of what was read to see if, as Smiley et al. (1977) postu

lated, the same conclusions apply to reading comprehension. The texts 

children are normally asked to read need to be analyzed in terms of the 

inferential operations' necessary for their comprehension. Then after 

reading the passages, the children's recalls should be analyzed in 

terms of amount and kind of explicit and implicit information remem

bered. 

The present study should make a valuable contribution to this 

area of research as there are presently no reports of experiments which 

have studied the inferences generated by children during reading and 

recalling information that was read. 



CHAPTER 3 

DESIGN OF THE STUDY 

This study was designed to investigate the extent and types of 

text-based inferences that readers generate when comprehending and re

calling text and the processing operations they employ in generating 

these inferences. Specifically, it attempted to determine whether level 

of reading ability affected the amount and kind of inferences generated. 

The subjects in the study included 36 third graders who were 

asked to read a passage orally, then to retell all they could remember 

about the passage. The recorded and transcribed retellings were used 

to construct a semantic and logical network of each subject's retelling 

according to Frederiksen's system of text analysis. The semantic and 

logical network of each retelling was compared to the semantic and 

logical network of the original passage to see what information in the 

recall was actually in the presented passage and what information was 

inferred or generated by the subject. This inferred information was 

classified according to inference type and class of inferential opera

tions used in generating these inferences. Frederiksen*s Taxonomy of 

Text-Based Inferences, which can be found in Appendix H, was used in 

this analysis of inference. It is explained in greater detail in the 

section on Scoring the Data later in this chapter. 

67 
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Subjects 

Thirty-six third grade students from Los Ranchitos and Elvira 

Elementary schools in the Sunnyside School District in Tucson, Arizona, 

participated in this study. The Sunnyside District was chosen because 

it operates on a twelve month schedule rather than on the typical nine 

month school year, and data collection was expected to continue into 

the normal vacation period of districts which operate on a nine month 

attendance schedule. There were four heterogeneous third grade class

rooms available to the researcher in these two schools. The children 

attending these schools are of mixed racial and ethnic backgrounds. 

Thus, the teachers were asked to exclude any child from the study who 

lacked facility with the English language. One child was consequently 

excluded. 

Eighteen of the students were classified as good readers, while 

the other 18 were judged to be poor readers'". The assignment of stu

dents to the two categories involved two criteria: teacher judgment 

and standardized reading achievement test scores. Since the four class

rooms from which the students were selected were heterogeneous in terms 

of reading ability, the teacher of each class was asked to rank all the 

students in the class from high to low in terms of reading ability. A 

copy of the sheet used by teachers for purposes of ranking appears in 

Appendix I. The students were then ranked from high to low in terms of 

their Total Reading Scores on the Stanford Achievement Test: Reading 

Tests which had been administered earlier in the year as a part of the 

statewide testing program. Thus, the scores were from the State of 



Arizona, Department of Education, Third Grade Heading Test Results, 

November 1976. 

Students who scored at or above the sixty-eighth percentile on 

the Stanford Reading Achievement Test and who were rated within the top 

third of their class by their teacher comprised the good reader group. 

The group of poor readers included students who scored at or below the 

thirty-eighth percentile and who were rated in the bottom half of their 

class. It was necessary to choose the poor readers from the lower half 

of the class rather than the lower third because of the word recog

nition difficulties of some of the students in the lower third. The 

researcher felt that these ratings coupled with the 30 point spread be

tween the two cut-off points (the 38th and the 68th percentile) provided 

two distinct groups for the purpose of comparing good and poor readers. 

Because this was intended to be primarily a study of comprehen

sion rather than word recognition, the original selection criteria 

specified the elimination of students who scored in the lowest stanine 

of the reading achievement test and/or who were judged as non-readers 

by their teachers. During data collection this criteria was found to 

be inadequate, sis several subjects still experienced serious word recog

nition difficulties. Thus, a post hoc decision was made not to include 

in the statistical analysis any student who made more than twenty-four 

miscues that were judged by the researcher to interfere with meaning. 

An informal analysis of the oral reading protocols and the subjects' 

retellings indicated that a serious loss of meaning occurred beyond 

this point. In terms of oral reading accuracy, this meant that any 
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subject who read the passage with 85# accuracy or above would be in

cluded in the statistical analysis. Four students who fell below 85& 

oral reading accuracy were excluded from the study. 

The Target Passage 

The target passage was entitled "Dinosaurs." A copy appears 

in Appendix B. It is a 153 word informational passage about a topic 

commonly of interest to children at the third grade level. It was 

originally entitled "Dinosaurs, Age of Reptiles" and appeared in Open 

Highways, Book *f, Level 3^ published by Scott Foresman and Company. 

It was substantially revised to reduce the readability level, which 

after revision was computed to be 1.9 using the Spache readability 

formula (Spache 1953). It was chosen, in part, because it contained 

several causal relationships, some that were explicitly stated and some 

that had to be inferred. This gave the researcher an opportunity to 

look at the differential abilities of good and poor readers to process 

causal relationships. 

After a short interview session in which the subject was asked 

his/her name, age, grade, teacher's name, and name of school, the in

structions were read orally to the subject. Then the subject was 

handed a copy of the passage, which was typed on plain white paper 

with no accompanying pictures. The copy was removed after the oral 

reading and before the retelling. 

Controlling for Short-Term Memory 

To control for the effect of short-term memory on the immediate 

recall of a short passage, the students were asked to read another 
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unrelated passage after reading the target passage and before being 

asked to retell what they remembered about the target passage. In this 

way, an attempt was made to assess propositional memory rather than 

short-term memory for surface features. 

Kintsch investigated the two-level aspect of memory for text 

and concluded that multiple traces were formed in memory during the 

comprehension of text (Kintsch 197*0 • These are the traces resulting 

from a superficial analysis of phonetic, graphemic, semantic, and con

textual elements formed during the initial processing of each sentence. 

Then, there is a deeper propositional level of memory, which is the 

meaning of the complete text as it is reconstructed during the compre

hension process. This meaning is built up as the subject accumulates 

additional information from the text and begins to relate and reorganize 

the propositions, making any necessary inferences and associating other 

available knowledge and contextual information. 

Kintsch*s data indicated that the rate of forgetting for the 

two levels of memory is drastically different. The memory for the sur

face features of the text was effectively blocked by twenty minutes of 

reading unrelated material, while propositional memory remained rela

tively intact for two days. 

It was postulated that by interspersing the reading of an un

related buffer passage between the reading of the target passage and 

its recall, the researcher was creating interference for memory of 

short-term surface features and thus actually assessing the proposi

tional memory for the meaning of the text. In many of the studies re

viewed in the literature, the investigators interspersed an unrelated 



task between the presentation of the target material and its recall. 

The reading of an unrelated passage was chosen in this study because 

it is a frequent occurrence in school and in other daily situations to 

read several selections from different sources before being asked to 

recall or use the information from any of these selections. 

This buffer passage was of similar length and difficulty to the 

target passage. It was entitled "Johnny and the Squirrel" and was 

2 
taken from More Friends Old and New, Level 2 , The New Basic Readers, 

published by Scott Foresman and Company. It was chosen because it was 

a typical example of a fictional single episode narrative in contrast 

to the informational target passage. It, too, was typed on plain paper 

with no accompanying pictures. A copy of the buffer passage appears in 

Appendix C. 

Procedure 

The entire session with the subject was tape recorded so that 

the oral reading miscues could be marked and the student's retelling 

could be transcribed. Before the oral reading, the child was given the 

following instructions orally: 

You are going to be asked to read two stories aloud. The 
first story is going to be about dinosaurs; the second one is 
called 'Johnny and the Squirrel.' When you have finished read
ing both stories, I will ask you to tell me everything you 
remember about the dinosaur story. 

I will not be able to help you with any words. If you 
come to a word you don't know, try to figure it out the way 
you usually do. If you can't figure it out you may guess what 
it is or just skip it. 

I will be recording your reading and what you tell me about 
the dinosaur story. This will help me remember what you say 
so that I can go back over it later. 



After the child read the target passage and the buffer passage, 

he was asked to tell everything he could remember about the target 

passage, "Dinosaurs." The researcher did not interrupt or ask any 

questions until the subject finished the free retelling, after which 

probes were used to elicit further information. To make sure that the 

probes themselves were not providing the subject with information, the 

questions did not use any information not specifically stated by the 

student in the free recall. Furthermore, the probes were stated so as 

to avoid leading the reader into insights which had not grown out of 

his own reading. 

The general questioning was followed by more specific questions 

if the reader's explanations were not clear; however, the researcher 

attempted to observe the two major guidelines stated above: (1) the 

questions must use only information already supplied by the subject in 

the retelling; and (2) the questions must not be stated in such a way 

that they lead the student into new understandings he did not origi

nally get from the reading. The retelling procedure was based on that 

suggested by Goodman and Burke (1971) in the Reading Miscue Inventory 

Manual. 

Scoring Procedure 

Frederiksen's System of Text Analysis 

Frederiksen's (1975b) system of text analysis was used to 

represent the semantic content of the original passage "Dinosaurs" as 

well as the semantic content of each subject's recall. The primary 
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reason for choosing this system was that one of Frederiksen's original 

purposes for developing his network model was to provide an objective 

method of scoring recalls. 

The Semantic Network. The network represents the semantic con

tent of the passage, which includes all of the concepts and the rela

tions between those concepts. The following tree structure depicts the 

network elements (Fig. 1). 

network elements-

;oncepta-

—objects 

actions 

—attributes 

relations c 
ase 

•identification 

Figure 1. Taxonomy of semantic network elements (Pearson 1977). 

For the network to be able to represent the memory structures 

from which writers or speakers generate English texts, it must include 

every concept lexicalized in English, and the set of relations must be 

capable of reflecting every possible relation which can exist between 

pairs of concepts. Frederiksen begins defining the network by de

veloping a taxonomy of concepts and then defines the relations by re

stricting the classes of concepts which they may connect. 

There are two major types of concepts: objects and actions. 

Objects are defined as things which occupy space and can be classified 

into five types based upon whether they are animate or inanimate; 
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whether they are capable of initiating change, simply undergo change, 

or are not characterized by change; and finally whether or not they 

are comprised of a set of symbols representing meaning. 

The other major category of concepts consists of actions, which 

are defined as things which occupy an interval of time and which in

volve change. There are two major sub-classes of actions: (1) resul-

tive actions which involve a physical or cognitive change? and (2) 

processes which do not produce a change in a state. An example from 

this study of a resultive action is proposition 06. (All the terms and 

symbols used in the networks are defined in Appendix G.) 

06 (:dinosaurs) — AGT @ TEM (PAST) —> ('eat) — OBJ —> (smeat) 

(dinosaur) — TOK —» ( ) — NUM —» (some) 

(meat) — UNIV —> ( ) 

An example of a processive action from the message base of 

"Dinosaurs" is proposition 01. 

01 (:dinosaurs) — PAT @ TEM (PAST) —('live) — LOC (.-earth) 

— TEM —> ('long time ago) 

(dinosaur) — UNIV —> ( ) 

(earth) — DEF —> ( ) — NUM —» (one). 

The analysis of a text into a semantic network first involves 

breaking the text into clauses and then deciding whether each clause is 

an event or state. If it is an event, one must decide whether it is a 

resultive event (like proposition 06 above) or a processive event (like 

proposition 01 above). In Frederiksen's original network, a resultive 

proposition fits into the following type of frame (Marshall 1976, p. 51). 
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(animate object) — AGT —» (resultive action)*1 — OBJ —» (inanimate 

object)* 

/ — DAT —$» (animate object)* 

/ — SOURCE •—» stative prop" 

/ — RESULT —» stative prop** 

/ — INSTR—(object) 

/ — GOAL —> prop 

•one of these must always occur 

**raust always occur. 

Marshall (1976, p. 52) pointed out that the information in the 

mandatory source and result slots seldom appears in the surface struc

ture of the text. She gave the following example of the sentence "John 

went home." 

A. ('John) — AGT —> ('move)* — DAT 1 —> ('John) 

/ — SOURCE 

/ — RESULT 

B. ('John) — LOC 0, 0 —» (#B) 

C. ('John) — LOC 0, 0 —» 

D. ('John) — PAT —» ('process) — OBJ 2 —^ (:home) 

E. (#B) — IDENT (NEG) 

(:home) ('home — DEF —> ( ) — NUM —» ('1) 

According to Marshall, this propositional representation would 

be read sis follows: "John moved from where he was previously to where 

he is now — his home (his previous location is not his current loca

tion) ." 



Propositions A through E make up what Frederiksen (1975b) 

calls a causal system. He explains that a causal system for a resul-

tive action consists of an animate or inanimate agent which is the 

immediate cause of the action, affected objects which may be animate 

or inanimate, the state or process just prior to the action, the state 

or process following the action, and in some cases when the agent is 

animate, a future state or process toward which the action is directed. 

The propositions contained in the source, goal, and result relations 

represent embedded semantic structures. There is no goal in the above 

example. 

It was the opinion of this researcher that the inclusion of 

these Source and Result slots was not necessary for the purposes of 

this study. Thus, a decision was made to drop these finer relation 

specifications. Pearson (1977) explained that the Cornell group of 

investigators also chose to eliminate these finer relation specifica

tions. As he noted, the basic elements and structure of the network 

remains unchanged with only the number of relations reduced. That is, 

there would be fewer items in the network, but the basic meaning is 

the same. It results in a simpler, shorter network. This researcher 

would represent the sentence "John went home" as follows: 

(•John) — AGT a TEM (PAST) —> ('go) — LOC —> (:home). 

The only effect this would have on scoring would be that fewer points 

would be possible for subjects recalling this proposition. 

Marshall (1976, p. 52) showed the following type of frame for 

a processive action: 
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(animate object) — PAT —> (processive verb)* — OBJ 2 —> (inani

mate object) 

/ — DAT 2 —» (animate object) 

/ — THEME 2 —>PROP 

/ — GOAL 2 -» PROP 

This processive action frame represents what Frederiksen (1975b) 

terms a case system. The case system associated with a processive 

action involves an object which is undergoing a change related to the 

process. The object is referred to as a patient and may be animate or 

inanimate. If the patient is animate, there may be a goal or future 

state toward which the process is directed. If the process is cogni

tive, there will be a themo. Finally, a process may be relative and 

involve an object set other than the patient; this related object may 

be animate or inanimate. Both the causal system associated with a re-

sultive action and the case system associated with a processive action 

involve case relations. 

Actions may also have identifying relations associated with 

them. Most commonly these involve attributive relations, such as "John 

walked slowly," in which "slowly" is a manner attribute assigned to the 

action walked. It would be represented in the network as follows: 

(•John) — PAT@ TEM (PAST) —> ('walk) — MAN.ATT (slowly). 

If a proposition does not contain an action, then it is classi

fied as a state. The basic form of a stative proposition is as follows: 

(object) — RELATION —» (object or attribute). 
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An example from the message base of "Dinosaurs" is: 

08 (:dinosaurs) — GAT.ATT —> ('meat-eating) 

which means that some dinosaurs possessed the category attribute of 

being meat-eating. Frederiksen (1975b) explains that stative relations 

identify an object or class of objects and distinguish it from other 

classes of objects. The object and its stative relations make up a 

state system. A state system may include any of the following infor

mation about an object set; its attributes, its location in space and 

time, its parts (if any), its content (if it is symbolic), the classes 

of objects it contains or in which it is contained, and how the object 

is determined and quantified. 

Both objects and actions may have locative and temporal rela

tions associated with them. Temporal relations specify absolute time, 

elapsed time, or duration. Locative relations assign to em object or 

action a location which may be a point, a path, or region within a 

field having a specified dimensionality. 

This researcher chose, as did the Cornell group, to use just 

one locative relation, LOC, rather than to use Frederiksen's locative 

system which contains eleven relations specifying spatial position 

(Pearson 1977)• Using surface text lexical items as relation modifiers 

in a method similar to Kintsch (197*0 simplifies the problem of repre

senting complex locative relations commonly occurring in English. For 

example, to represent "dash along the path," Frederiksen would use 

(•dash) — LOC 1, 1 —» (:path); the Cornell group would use ('dash) —• 

LOC P ('along) —»(:path). In this study, such a relation would simply 
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have been represented as ('dash) — LOC —>• (along the path). Both 

modifications retain the basic form of the network and could be ex

panded if necessary for other research purposes. There is simply one 

less possible point for a locative relation in the network of this 

study, as Frederiksen would have scored a point for both numbers in 

the LOC 1, 1 relation, while this researcher scored one point for the 

LOC relation. 

Also in this study, the temporal relations were all-represented 

by TEM, manner relations by MAN and attributive relations by ATT or 

CAT.ATT again collapsing some of the finer relation specifications 

while maintaining the basic form and structure. These modifications 

simplify and abbreviate the resulting networks while still providing 

all the needed information for our purposes. 

The Logical Network. Because it is not possible for the seman

tic network to represent all classes of information, the logical net

work is designed to represent the remaining knowledge structures. 

Logical networks differ from semantic networks in that the logical 

networks contain sets of concepts connected by relations. Logical net

works contain logical, causal, and algebraic relations and thus are 

comprised of three separate systems: logical systems, causal systems, 

and relative systems. 

The following structured overview prepared by Marshall (1976, 

p. 51) graphically illustrates how the logical network and the semantic 

network comprise the semantic structure of text (Fig. 2). 
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Text 

Logical Network Semantic Network 

Dependency 
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Figure 2. Semantic structure of text. 

In general relative systems involve comparatives, expressions of rela

tive time and location, tense, and aspect. Logical relations are those 

which involve conjunction, alternation, and implication affecting pairs 

of propositions, and uncertainty about the validity of a proposition 

when it is qualified by a modal expression such as "may" or "might." 

A causal system contains case systems as components and is thus a net

work of causal relations with propositions occupying slots in the net

work, as when one proposition is causally related to another. 

An example of a relative system from the message base of 

"Dinosaurs" is proposition 20. 

20. ("19) — EQUIV (NEG) ("5) 

This means the condition expressed by the proposition 19 stating that 

"not as many plants could grow" is different from the previous condi

tion expressed by proposition 05 stating that "there were many plants 

on the earth a long time ago." 

An example of a causal system from this study is proposition 18. 

18. ("15) — CAU ("17). 
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This means that the "lakes and swamps dried up" because "the earth be

came dry." 

There are no examples of logical systems in the message base of 

"Dinosaurs." The following example is from Marshall (1976): "If two 

or more distributions are to be compared, line graphs are usually good." 

("27) — IF —^ ("32) 

Preparing and Scoring the Semantic 
Networks 

The message base of "Dinosaurs" was prepared by using the modi

fied version of Frederiksen's (1975b) system of text analysis previously 

discussed in this chapter. It contained thirty-eight propositions with 

273 items (concepts and relations) included in the object list and the 

semantic and logical networks. 

The underlying text base of each recall was then determined by 

analyzing the transcriptions of the free and probed recalls according 

to the same modified version of Frederiksen's system of text analysis. 

The text base of the recall was then compared item-by-item to the 

message base of the original passage. Using the message base of the 

passage as a scoring key, every item in the text base of the recall 

present in the message base of the original passage was given one 

point, with each concept and each relation scored as a separate item. 

The score obtained by summing the above items was the amount of repro

duced or explicit information in the recall. 

The scoring of the following proposition from a subject's 

recall will illustrate the procedure: 
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/ / / / / 
SOI (:dinosaur) — PAT <§ TEM (PAST) —>• (live) — TIM —> (a million 

years ago) 

/ / 
(dinosaurs) — UNIV —> ( ) 

01 (: dinosaurs) — PAT © TEM (PAST) (live) — LOC -» (: earth) 

— TEM ('long time ago) 

(dinosaurs) — UNTV —> ( ) 

(earth) — TOK —> ( ) — NTJM —» (one) 

The subject received seven points in his explicit recsill score out of 

the possible fourteen points. 

The items of information appearing in the text base of the re

call which were not in the message base of the passage were then 

counted. These items of inferred information were then classified 

according to Frederiksen's Taxonomy of Text-Based Inferences. Each 

inference was first analyzed comparing the original proposition as it 

appeared in the message base to the new inferred proposition in the 

semantic network of the subject's recall. It was then classified 

according to one of the twenty-six inference types and consequently 

into one of the eight classes of inferential operations.. 

In the example above, there is one item of inferred information 

(a million years ago). It is a type 5) time inference which belongs to 

Class II. Identifying Relations. 

A list of the specific scoring rules follows. These rules were 

based upon those employed by Marshall (1976, pp. 80, 8l) in her disser

tation, with alterations to fit the needs of the present study. 
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Marshall did not analyze the inferred information in her subject's 

recalls and thus did not need to compare the proposition in the recall 

to the proposition in the message base to determine the inference type 

and class of inferential operation. 

Scoring Rules 

Prepare a semantic and logical network of the subject's recall 

by using the modified version of Frederiksen's system of text analysis, 

which was described in the preceding section. 

Include in the semantic and logical network only the information 

that the subject explicitly stated in the recall. If the subject 

stated part of a proposition, score only what was stated, even though 

the rest of the proposition could be easily inferred. 

Locate the proposition in the message base that corresponds 

most closely to each proposition in the recall. 

Using the message base of the original passage as a scoring 

key, mark with a one (1) every item in the corresponding proposition 

that appears in the semantic and logical network of the recall. Also 

mark each explicit item on the recall network, so the inferred items 

will be left unmarked and easily identified. 

Score each concept and each relation as a separate item. A 

relational triple (concept) —- REL —> (concept) thus contains three 

items. 

Every concept which is determined and quantified is scored once 

in the message base and again in the concept list. 
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The slots and relations for the determination and quantifica

tion in the concept list are scored as separate items except for the 

empty slot following the determination relation (TOK, DEF, UNIV, AND 

f() as it has no meaning. 

Any relation with an operation on it (indicated by a) receives 

one point for the relation and one for the operation. 

The items in the logical network are scored in the same way as 

items in the semantic network with each proposition and each relation 

receiving one point. 

If amy part of a proposition is scored in the semantic network, 

then it is scored as present in the logical network. 

When an of the explicitly stated items have been marked on the 

message base, compare each proposition in the recall to its correspond

ing proposition in the message base to determine the type of inference 

and the class of inferential operation applied to the original proposi

tion to generate the items of inferred information. 

Interscorer Agreement: Scoring the Recalls 

To establish whether or not the use of a network representation 

of subjects' recalls provided a reliable method of scoring these re

calls, four of the text bases were randomly selected to be scored both 

by the researcher and by the other scorer, who was a doctoral student 

in the University of Arizona Reading Department. A proportion of 

agreement was computed using the formula 

# of agreements 
# of agreements + # of disagreements 

(Lewin 19V?, p. 209). The results are reported in Table 1. 
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Table 1» Interscorer agreements scoring the recalls. 

Recall Number of Number of Proportion of 
Protocol Agreements Disagreements Agreement 

06l 107 1^ .88^ 

071 278 28 

C
O

 a
 • 

081 12*f 10 .925 

091 127 16 .888 

Total 636 68 .903 

The items upon which the two scorers had disagreed were then 

analyzed in an attempt to account for the variations in scoring. Three 

problems were identified which contributed to the lack of agreement. 

The first involved scorer omission, that is, the scorer simply over

looked some items and failed to check them although they were obviously 

present in the recall. This accounted for 10 of the 68 disagreements 

which was 15$ of the variability. The second problem area also involved 

an omission and was related to the determination and quantification of 

objects, which were represented in the networks by a number referring 

to the original proposition in which the concept had appeared. For 

propositions 8, 9, 22, 23, 25, and 26 in the message base, the scorers 

decided to return to the original propositions (8 and 9) in which the 

objects first appeared and mark the points for determination and quanti

fication there; however, they were inconsistent in the application of 

that decision, resulting in 28 of the 68 disagreements and accounting 

for of the scoring variations. The remaining 30 items of disagree

ment were due to the scorers* differing opinions as to whether the item 



was actually related to an item in the network, a problem which arose 

when there was a disagreement as to which proposition in the message 

base the subject's proposition was most closely related. The first two 

problems could be solved by procedures to help the scorers simply be 

more accurate. If these two types of simple omissions had been elimi

nated, the proportion of agreement would have been .957• 

Marshall (1976) reported a reliability coefficient of .87 based 

on the initial scoring of the recall protocols of her subjects. She 

contributed the difference in scoring to two reasons: (1) errors, 

especially omissions, were made; and (2) the scorers' knowledge of the 

scoring rules was not as complete as that of the researcher. Marshall 

reported that when the errors made by the scorers were eliminated by 

the researcher, the reliability coefficient was .999. Thus, she con

cluded that correct application of the scoring rules eliminated almost 

all of the ambiguity in scoring and demonstrated that Frederiksen's 

system of text analysis does make the scoring of recalls easier and 

more reliable. 

Pearson (1977) discussed the interscorer reliability of the 

Cornell group, which used a modified version of Frederiksen's network, 

similar to the one employed in this study, in scoring subject's re

calls. They reported an initial reliability coefficient of .783. The 

variability in scoring was found to be the result of four types of 

problems: scorer error, scorer omission, idiosyncratic technique, and 

lack of best fit. The first, scorer error, resulted when the scorer 

marked an item as present when it was not actually in the recall. The 
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second, scorer omission, involved the reverse situation in which sua. 

item that was clearly present in the recall was not marked. The third 

category, idiosyncratic technique, involved the problem of marking an 

equivalent substitution from one proposition back in the original 

proposition in which it appeared to have its source. The fourth type, 

lack of best fit, resulted when the scorers disagreed as to which place 

in the original network an item should be marked. To assess the effect 

of each of these categories on scoring variability, they were removed 

category by category and the interscorer correlation recalculated after 

each successive removal. This procedure revealed that when the first 

two types, scorer error and scorer omission, were removed the correla

tion coefficient was raised to .88^; the removal of type three, idiosyn

cratic technique raised it to .888, and removing the lack of best fit 

items brought the coefficient to .92^. Pearson concluded that the 

greatest gains in scoring reliability could be made by providing some 

scoring aids to help the scorer simply be more accurate and that scor

ing of this type is capable of yielding data of high stability. 

This researcher shares the opinions of Pearson and Marshall 

regarding the reliability of scoring recalls with Frederiksen's system 

of text analysis. As previously stated, a proportion of agreement at 

or above .950 could be achieved by procedures designed to help the 

scorers eliminate omissions. Thus, the system appears to provide sin 

objective and reliable method of scoring recalls, which was, after all, 

one of Frederiksen's purposes in devising the system. 
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Taxonomy of Text-Based Inferences 

After the semantic and logical networks of the subjects' re

calls had been scored according to the procedures in steps three 

through nine, then the items of inferred information were classified 

according to Frederiksen's Taxonomy of Inferences. 

A copy of the taxonomy (Frederiksen 1977a) appears in Appendix 

H. A brief description of each of the eight major classes of opera

tions on propositions will be given here as well as a description of 

the twenty-six inference types into which the classes of operations 

have been subdivided. An example of each type of inference will follow 

the description of the subsuming class of operations in which it 

appears. In a later article, Frederiksen (1977b) further subdivides 

the twenty-six inference types. However, no attempt is made to deal 

with these new subdivisions in this study. 

The first major class of inferential operations is I. Lexical 

Operations. It includes: (1) lexical expansion, which involves ex

panding a lexical concept into one or more propositions; and (2) 

lexicalization, which replaces one or more propositions with a lexical 

concept. Examples of types 1 and 2 are: 

(1) Subject 021 substituted nothing to eat for food in proposition 

22. 

(2) The protocol of subject 101 said "that no man ever saw a 

dinosaur cause they died long before us." "Us" was a replacement for 

the whole proposition 31 people came on the earth in the relative 

system represented by proposition 31. 

t 
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The second major class of inferential operations is termed 

II. Identification Operations and includes six subtypes: (3) attribute 

inference, in which an attribute of an object or action is specified; 

(if) category inference, in which an object or action is classified into 

a category; (5) time inference, which involves specifying a time or 

duration for an event or state and includes tense and aspect changes. 

Also in this class is (6) locative inference, which involves generating 

a location for sin event or state; (7) part-structure (HASP) inference, 

in which part of an object is specified; and (8) degree inference, in 

which the degree of an attribute is specified. The examples of these 

types of identification inferences follow: 

(3) Subject 031 generated the attribute little when he stated that 

"meateaters were eating little dinosaurs." 

(k) Subject 212 said that some "dinosaurs eat grass" which involved 

a substitution of grass for plants in proposition 07. 

(5) Subject 232 said "nobody knew about dinosaurs," while proposi

tion 37 said that "nobody knows." This involves a tense change and is 

thus a time inference. 

(6) Subject 302 generated a locative inference for proposition 01 

when he said that the "dinosaurs lived in the swamp." 

(7) A HASP inference was made by subject 312 when he stated "Most 

of them ate leaves of trees." 

(8) In protocol 031 appears the degree inference, "It-was get

ting too cold for them to survive.". 

The third major class of text-based inferences is III. Frame 

Operations, which involve operations on event frames. There aire ten 
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types: (9) act inference, in which sun unfilled action slot in an event 

frame is filled; (1) case inference, in which a concept is inserted 

into an agent, instrument, dative, or object slot in a resultive event 

slot or in a processive event frame; (11) instrumental inference is de

fined by Frederiksen as generating a cause of a proposition marked as 

a result. It seems to this investigator that it should involve filling 

am instrument slot in an event frame, such as, "He hit the ball with a 

bat." The other types of frame operations include: (12) result 

inference, in which a proposition is generated to fill the result slot 

in an action frame; (13) source inference, which involves generating a 

proposition indicating a state existing prior to an action; (1*0 goal 

inference, in which a proposition is generated as a goal for an action; 

(15) theme inference, in which a theme is generated for a cognitive 

action; (16) frame transformations involve transforming a frame of one 

type into a frame of another type; (17) disembedding operations, which 

involve removing a proposition from an event frame; and (18) embedding 

operations, in which a proposition is inserted into a slot in an event 

frame. 

(9) Subject l8l generated an act for proposition Ok in "all the 

ground was covered with water." 

(10) The statement "the sun dried up most all the swamps" in proto

col 171 represents a case inference in which a concept was inserted in 

an agent slot. 

(11) There were no examples of instrumental inference in the present 

study. A possible example could be "The meateaters ate the planteaters 



with their teeth." This passage simply did not have many actions that 

require am instrument. 

(12) "The dinosaurs didn* t have nothing to eat" in protocol 021 is 

a result of proposition 22. 

(13) There were no examples of source inference in this study. 

Frederiksen gives the following example in which the proposition 

"Jimmy, you don't have any ice cream" would be generated as the source 

of the proposition "Take half of mine." 

(2.b) In the statement "they had no more food to eat," which appears 

in protocol 031, "to eat" is a goal inference. 

(15) An example of a theme inference is found in protocol Oil. "No 

one really knows how they died out" contains the theme "how they died 

out." 

(16) Subject 0^1 stated "there was not enough food for the dino

saurs," which is a frame transformation of "the dinosaurs couldn't find 

enough food." 

(17) There were no examples of disembedding operations in the proto

cols of this study. Frederiksen gave the following example: "Michele 

wants to run away" was the original proposition. The child recalled 

"Michele did run off" which involved removing the proposition from the 

goal slot. 

(18) An embedding operation occurs in the recall of subject l6l in 

which it was stated that "some people think they died from the earth 

getting colder." The theme is inserted into the generated event "some 

people think." 
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The fourth major class of inferential operations is IV. Event 

Generation. Inference type (19) event inference, involves generating 

an event into which an object or proposition is inserted. There are 

ten subtypes depending upon the slot or case which occurs in the gener

ated event. In this study no attempt was made to differentiate between 

the ten subtypes. The following example of an event inference is given. 

(19) Event generation was illustrated by the statement "cavemen saw 

dinosaurs." The given concept "dinosaurs" was inserted into a gener

ated event." 

The fifth major class of inference is called V. Macrostructure 

Operations and includes: (20) superordinate inference, in which a 

concept occupying a slot in a proposition is replaced by a superor

dinate class of concepts; and (21) subordinate inference is the reverse 

operation in which a concept is replaced by a subordinate class of con

cept,. An example of each is: 

(20) "All the animals died" was an example from protocol 202 of a 

superordinate inference in which animals is substituted for dinosaurs. 

(21) Subject 071 stated "no seaweeds could grow" rather than "not 

as many plants could grow." 

The sixth major class of inferences if VI. Algebraic Operations, 

which involves generating a relative system, given a set of relative 

relations. The relations may be metric or nonmetric and are classified 

as (22) algebraic inference. The following example involves metric 

information: 



(22) In the statement from protocol 222 "The dinosaurs didn't have 

no food," "no" was substituted for "enough." 

The seventh major class of inference involves VII. Dependency 

Operations and connects propositions with dependency operations of 

three types: (23) causal inference, which connects propositions by 

means of causal relations; (2*0 conditional inference, which connects 

propositions by means of conditional relations; and (25) logical infer

ence, which connects propositions by means of logical relations. These 

examples are illustrative: 

(23) Subject Oil generated a causal relationship when he stated "the 

planteaters died because the water dried up." 

(2^) "There wasn't enough water for the plants to grow" from proto

col 111 is an example of a conditional system. 

(25) There were no examples of logical inferences in the protocols 

of the present study, and Frederiksen (1977a) gave no examples from 

his study. A possible inference from this selection might have been 

"If the swamps dried up, the planteaters could not find enough food." 

The final class of inferential operations is called VIII. 

Truth-Value Operations and includes (26a) qualification and (26b) 

negation. For example: 

(26) In protocol 181, "man could never see dinosaurs" illustrates a 

truth-value operation involving a qualifier. 

When a proposition in the subject's recall could not have been 

produced by any of the previously discussed operations upon given 

propositions, then it was classified as a non-text-based inference. 
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Only four subjects, all from the good reader group, produced inferred 

propositions which were not related directly to one of the propositions 

in the message base of the original passage. These non-text-based 

inferences usually contained tangentially related information, such as 

the nature of the earth prior to the advent of the dinosaurs. 

Once the items of explicit or reproduced items had been marked 

on the semantic and logical networks of the subject's recall, then it 

was possible to decide which of the inferential operations was applied 

to the given proposition to generate the inferred items of information 

in the new proposition. The proposition in the message base that was 

most closely related to the inferred proposition was to be used in the 

comparison. Frederiksen acknowledged that it was possible in some 

cases for the child's inferred proposition to be related to more than 

one given proposition, and thus it could have been generated in more 

than one way from the original propositions in the message base. He 

adopted the convention that the most closely related proposition should 

be chosen so that the fewest possible operations are applied in classi

fying the inferred information. At times, however, it was difficult to 

determine which given proposition was most closely related to the in

ferred proposition as when the inference could have been related to 

propositions 23, 26, or 30. This created a situation adversely affect

ing interscorer agreement, which will be discussed in greater detail 

in the following section. 

Other problems in interscorer agreement were created because 

some of the inference categories are not mutually exclusive. As 



96 

interpreted by this researcher and the other scorer, some inferred 

propositions could, by definition, fit into more than one category 

even when the scorers agreed as to which given proposition the inferred 

proposition was related. 

For example, type (4) category inference and types (20) super-

ordinate inference and (21) subordinate inference appear to overlap. 

In his first article explaining the classification of inferences, 

Frederiksen (1977a) defines a category inference as one in which an 

object or action is classified into a category and gives the following 

example: In the child's protocol, "he was buying a popsicle of ice 

cream" was recalled for "he was buying an ice cream." In the later 

article, Frederiksen (1977b) describes two types of category inference 

involving objects, one in which a given object set is classified into 

a superordinate class of object and the reverse situation in which am 

object is subcategorized by specifying one or more subclasses of the 

given object set. He also describes two classes of category inference 

involving actions: one in which a given action is classified as a com

ponent or instance of a superordinate class of action and the opposite 

situation in which an action is subcategorized by specifying a component 

or instance of a given class of action. 

At the same time Frederiksen (1977a) defines a type (20) super

ordinate inference as replacing a concept occupying a slot in a proposi

tion with a superordinate class of concepts and (21) subordinate 

inference as replacing a concept class by a subordinate concept. Both 

of these types can be subcategorized into as many sub-types as there 
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are different slots on which to operate (AGT, OBJ, PAT, etc.). He 

gives the following examples of a type 20: "She is watering the 

flowers" was recalled as "She was watering the plants," and "A little 

girl was watering the flowers" was recalled for "This is Michele. She 

is watering the flowers." His example of a (21) subordinate inference 

for an action is substituting "Sock (you) in the head" for "I'm gonna 

beat you up." 

The distinction is supposed to lie at the level of unit upon 

which the operation is performed with the {k) category inference re

ferring to II. Identification Operations, which operate upon the fol

lowing units: objects, actions, states, said events. Types (20) super-

ordinate inference and (21) subordinate inference are designated as V. 

Macrostructure Operations, which operate upon units at the proposition 

level. In reality, however, it appears that when a superordinate or 

subordinate class of object or action is inserted into an AGT, PAT, or 

action slot the whole proposition becomes superordinate or subordinate, 

and the distinction disappears. Thus, our solution to the problem was 

an arbitrary decision to classify substitutions of superordinate and 

subordinate concepts in AGT, PAT, or action slots as (20) superordinate 

or (21) subordinate inferences. If the substitution occurred in any 

other case slot it was classified as a CO category inference. For 

example, when the child substituted "The dinosaurs could not find 

enough food" for "The meateaters could not find enough food," we classi

fied it as a (20 superordinate inference. If they substituted 'meat1 

for 'food' in that same proposition, we classified it as a (k) category 



inference, as we felt that the inference in the OBJ slot did not make 

the whole proposition subordinate. 

The researcher and scorer also had difficulty distinguishing 

between (1*0 goal inference, (15) theme inference, and (18) embedding 

operations. If the child generated a goal or theme and embedded it in 

a given proposition, it could, by definition, fit two categories. The 

solution to this difficulty was that if a new theme or goal was gener

ated for a given proposition, it was classified as a I** or 15• For 

example, in the inferred proposition "The meateaters could not find 

enough food to eat" the goal "to eat" has been inserted into a given 

proposition and would be classified as a (1*0 goal inference. If, how

ever, a given proposition was inserted into a theme or goal slot in a 

generated event, it was classified as an 18. An example from our 

protocols in this study was "The meateaters liked to eat planteaters," 

in which the given proposition that "meateaters ate planteaters" was 

inserted into the goal slot of a generated event. 

Another ambiguity that led to difficulty in classifying the 

inferences involved the fourth major class of inferential operations 

IV. Event Generation, which involves generating an event into which a 

given object or proposition is inserted. Type (19) event inference 

has ten sub-types depending upon which slot in the generated event is 

filled with a given concept or proposition. It was possible for 

several of the inferences classified as III. Frame Operations, espe

cially (12) result inference, (13) source inference, and (18) embedding 

operations to also be classified as (19) event inference. In fact, in 
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his explanation of 19b, an event inference, Frederiksen (1977a) refers 

the reader to example 12a, which is a result inference. The guideline 

to use the operation that requires the fewest operations is not helpful 

here as both require only one operation. Example 12, discussed earlier 

in this section, is an example which could also have been an event 

inference. 

It was also possible for several of the (19) event inferences 

to be classified as VII. Dependency Operations when the generated event 

specified a presupposition for a given state or event, an enablement 

condition for an event or state, or an antecedent inference which 

generated missing antecedents from a system of conditional dependencies 

among propositions. Example 2^, also previously discussed, is illus

trative of this situation. 

Interscorer Agreement: Classification 
of Inferences 

In spite of these problems, the researcher and the other scorer 

found it possible to set up procedures for handling many of the ambi

guities. By going over several of the protocols together and deciding 

how each inference should be classified and why the chosen category was 

preferable, it was found that typical inferences and types of inferences 

tended to reappear frequently in several protocols. Thus, it became 

possible to apply the decision making procedures more consistently. 

After these training procedures were implemented, four of the remaining 

protocols were randomly chosen to be scored independently by both re

searcher and scorer. The results of the check on interrater agreement 

appear in Table 2. 



Table 2. Interscorer agreement: classification of inferences. 

Recall 
Protocol 

Number of 
Agreements 

Number of 
Disagreements 

Number of 
Omissions 

Proportion 
of Agreement 

(including omissions) 

Proportion 
of Agreement 

(without omissions) 

Ikl 16 0 1 .9^1 1.000 

111 2 3 .Wf .667 

272 2 2 0 .500 .500 

ZbZ 6 2 2 .600 .750 

Total 28 6 6 .700 .824 
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Again using Levin*s (19^7* p. 209) formula, there was agreement 

on .82^ of the inferences classified, with the raters agreeing on 28 of 

the 3k inferences classified. Of the six disagreements, three involved 

(19) event inference with one being classified as (12) result inference 

and one as sui (18) embedding inference, while the third resulted from a 

disagreement as to which given proposition the inferred proposition was 

related, with the result that the other scorer decided to classify it 

as two operations upon a given proposition rather than as a generated 

event. This lack of agreement concerning event inferences is discussed 

in detail in the following paragraph. 

The proposition "they (meateaters) ate more dinosaurs" was con

sidered an event generation for the scorer, while the researcher felt 

it involved two operations.on proposition 10 in the message base. In 

the latter's opinion, a superordinate inference occurred when dino

saurs was substituted for planteaters, and an algebraic inference was 

created by use of the comparative more. The scorer classified the 

underlined proposition in the statement "and then there wasn1t enough 

water for the plants to grow" as an event inference, while the re

searcher considered it as an embedding operation in which the under

lined proposition was embedded in proposition 19. It could also have 

been classified as a dependency operation. The researcher classified 

"they didn't have food to eat" as an event inference, while the scorer 

felt it to be a result inference. This was a failure on the part of 

the researcher to conform to an earlier decision in which both had 
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agreed that that particular proposition, which reoccurred in many re

calls, was a result inference of propositions 22 and/or 25. 

In addition to the three disagreements involving event infer

ence, two of the six disagreements resulted from the failure of one of 

the scorers to consistently apply a decision made in the training 

session. The sixth involved a difference of opinion as to which prop

osition the inferred proposition should he related. Thus, when pro

cedures are set up for decision-making in ambiguous situations, it is 

possible to reach a relatively high level of agreement. 

As in the scoring of the explicit and inferred items, the re

searcher and the scorer simply omitted some items, the classification 

of which they agreed upon. This occurred in six inferences; thus 

these omissions lowered the proportion of interrater agreement to .700. 

More careful checking of the semantic and logical networks of the re

calls to make sure all items of inferred information have been classi

fied should eliminate this problem. 

It appears that the system of classifying inferences is capable 

of yielding data of only moderate stability at this point. It could be 

improved by defining the types of inferences more specifically, pro

viding more examples of each inference type, and collapsing the 

previously discussed overlapping categories if they could not be de

fined precisely enough to eliminate ambiguity. A great deal of 

familiarity with and knowledge of Frederiksen*s system is required of 

the scorers. Classifying the inferences in several recalls of the 

target passage and discussing together the reasons for the classification 
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is a valuable training procedure, which helps establish procedures for 

dealing with inferences typical of recalls of that passage, especially 

those which might possibly fall into more than one category. A final 

check of the semantic and logical network to make sure all items of 

inferred information have been classified should help alleviate the 

problem of scorer omissions. With the implementation of these pro

cedures, and some revisions of the classification system, it should be 

possible to produce more reliable data for the continued study of in

ferential processing during reading comprehension. 

A copy of the Taxonomy of Text-Based Inferences, the message 

base of the target passage, the text base of a subject's recall, the 

transcription of that recall, and the list of inferences from that re

call, classified according to type and class of operations,appear in 

Appendix H. 

Analysis of the Data 

To provide an indication of the extent of inferential proces

sing which occurs during reading, several descriptive measures were 

computed in answer to research questions a, b, and c. The total number 

of explicit units, inferred units, and total units was reported for 

each individual subject. The mean number of explicit, inferred, and 

total units recalled by each group of good and poor readers was com

puted; as was the median number of explicit, inferred, and total units; 

the standard deviation of each; and the range. These statistics pro

vided data pertaining to the following research questions: 
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1. How much explicitly stated information do subjects remember 

from reading a passage; how much inferred information do they generate 

during that process; and how many total units of information are re

called? 

a. How many units of explicit information were recalled by 

subjects individually and by each group of good and poor 

readers? 

b. How many units of inferred information were generated by 

subjects individually and by each group of good and poor 

readers? 

c. How many total units of information were recalled by sub

jects individually and by each group of good and poor 

readers? 

Using the means obtained in the previous analysis, a t-test for 

independent samples was performed to see if there was a significant 

difference in the amount of explicit, inferred, and total information 

recalled by good readers as compared to poor readers. This data per

tained to question 2. 

2. Was there a significant difference between the good and poor 

readers as to amount of explicit information recalled, the amount of 

inferred information generated, and the total amount of information in 

their recalls? 

The mean proportion of inferred information to total informa

tion recalled was then computed for each group and a _t-test performed 

to see if there was a significant difference between the two groups in 
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the proportionate amount of inferred information in the recalls. This 

provided the answer to research question 3» 

3. Was there a significant difference in the relative proportion 

of inferred information to total information in the recalls of good 

readers compared to poor readers? 

After the recalls were analyzed for extent of inferential pro

cessing, it was possible to look at the type of inference and the class 

of inferential operation employed in generating each inference. The 

frequency of each inference type and class of operation was obtained 

for each individual subject and for the two groups. Thus, research 

question ^ was answered. 

How many inferences of each type and each class of inferential 

operation were generated by the subjects individually and by each group 

of good and poor readers? 

The final part of the analysis involved the computation of the 

proportion of inferences of each class occurring in the recalls of good 

and poor readers. A series of j>tssts was then performed to see if 

there was a significant difference in the proportionate use of the 

eight classes of inferential operations by good and poor readers. The 

results of these t-tests revealed the answer to research question 5. 

5. Was there a significant difference in the proportionate use of 

the eight classes of inferential operations employed by each group of 

good and poor readers? 

The results of this analysis of the data are discussed in the 

following chapter. 



CHAPTER k 

FINDINGS OF THE STUDY 

When subjects read and comprehend text, they acquire some in

formation that was explicitly stated in the text and some information 

that was generated or inferred by applying inferential operations to 

the given propositions. Thus, the first general purpose of this study 

was to find out how much explicitly stated information was recalled and 

how much inferred information was generated during the process of com

prehending and recalling what was read. The inferred information was 

then classified according to type of inference and class of inferen

tial operation, making it possible to discover how many inferences of 

each type were generated by individual subjects and by the group of 

good readers and the group of poor readers, as well as how many times 

each class of operations was employed by subjects individually and 

within each group. To provide a further look at the differences in 

inferential processing between good and poor readers, the study in

volved on examination of the proportionate uae of the eight classes of 

inferential operations by each group and looked at the relative pro

portion of inferred information to total information in the recalls 

of readers at the two ability levels. 

The findings of the study are presented in relation to the 

specific research questions formulated to accomplish the general pur

poses stated above. 

106 
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1. How much explicitly stated information do subjects remember 

from reading a passage; how much inferred information do they generate 

during that process; and how many total units of information are re

called? 

a. How many units of explicit information were recalled by 

subjects individually and by each group of good and poor 

readers? 

b. How many units of inferred information were generated by 

subjects individually and by each group of good and poor 

readers? 

c. How many total units of information were recalled by sub

jects individually and by each group of good and poor 

readers? 

The data pertaining to these questions are summarized in Table 

3 for good readers and Table 4 for poor readers. The number of ex

plicit items recalled* the number of inferred items, and the total 

number of items in the recall are presented for each individual. For 

each group, the mean number of inferred units, the median number of 

inferred units, and the standard deviation was computed. The nature 

of each distribution will be discussed. 

Question 3a (Good Readers) 

Out of a possible 273 scorable items in the passage, the good 

readers recalled a mean number of 91.89 items of explicit information 

while the median number of explicit units recalled was 89.50. The 
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Table 3« Number of explicit, inferred, and total items in the recalls 
of good readers. 

Subject Explicit Inferred Total 

Oil 78 32 110 

021 96 k7 1^3 

031 71 172 2^3 

CAl 87 96 183 

051 1^2 68 210 

061 92 37 129 

071 128 18k 312 

081 kz 81* 126 

091 56 8k iko 

101 8k 110 19k 

111 106 20 126 

121 101 *+9 159 

131 105 53 158 

ikl 113 8k 197 

151 73 86 159 

161 123 . 195 318 

171 71 85 156 

181 86 55 141 

M 91.89 85.61 177.50 

SD 25.^ 51.16 60.36 

Mdn. 89.50 8k.00 158.50 

R ^2-1^2 20-195 110-312 
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Number of explicit, inferred, and total items in the recalls 
of poor readers. 

Explicit Inferred Total 

57 66 123 

38 25 63 

53 30 83 

27 12 39 

k6 50 96 

bo 26 66 

55 33 O
O
 

0
0
 

31 12 k3 

20 16 36 

26 25 51 

19 36 55 

68 133 201 

68 99 167 

k9 29 78 

8k 28 112 

55 58 113 

76 58 13^ 

55 70 125 , 

8̂.17 

19.00 

51.00 

19-8̂  

H.78 

31.87 

31.50 

12-133 

92.9̂  

5̂-61 

85.50 

36-201 
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standard deviation was 25«*+6 with a range of k2 to 1^2 explicit items 

recalled. The mean, median, and standard deviation indicated that the 

distribution was relatively symmetrical with all the scores but one 

falling within two standard deviations of the mean. Nevertheless, the 

range indicated a great deal of difference between the least number of 

items recalled by a good reader and the highest number. The good 

reader who recalled the most explicit information (1^2) remembered 

about half of the total (273) items in the text, thus indicating that 

comprehension is abstractive as well as constructive, with the reader 

gleaning what she/he considers to be the relevant units from the text 

and summarizing the ideas in a manageable form, which can be handeled 

by the memory system. 

Questionla (Poor Readers) 

Further examination of the data in Table ^ revealed that out 

of the total 273 concepts and relations in the target passage, poor 

readers recalled a mean number of **8.17 explicitly stated items and a 

median of 51-00 units. The standard deviation was 19.00. These meas

ures indicated a slightly negatively skewed distribution with ten of 

the scores above the mean, two of the scores falling within one 

standard deviation below the mean, five scores falling within two 

standard deviations below the mean, and the remaining score just below 

that. While the range of items recalled by poor readers was 19 to 8^, 

demonstrating a great difference in the amount of explicit information 

recalled by individuals within the poor reader group, the range was 

not as large as that found within the good reader group. 
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Question lb (Good Readers) 

After the explicit items had been scored, it was possible to 

determine the number of inferred items in the recalls. The mean number 

of inferred items in the recalls of good readers was 85.61 with a 

median of 8^.00. The standard deviation was 51.16, indicating a highly 

positively skewed distribution with 11 of the 18 scores falling within 

one standard deviation below the mean. The range of 20 to 195 in

ferred units indicated that there was a great deal of difference in 

the amount of inferential processing between the good reader who in

ferred the most items and the one who inferred the least. It was 

interesting that the good reader who generated the fewest inferred 

items (20) had one of the highest explicit recall scores (106); the 

child in this group who inferred 32 items recalled 78 explicit items; 

and another good reader had 37 inferred items and 92 explicit items in 

the recall. One of the highest inferred scores (172) occurred in a 

recall with only 71 explicit items. In other words, some of the good 

readers who inferred the least number of items had high explicit recall 

scores, while some of the ones with high inferred scores had compara

tively low explicit scores, although the latter situation occurred less 

frequently. The tendency of some of the good readers to recall a high 

number of explicitly stated items and a limited number of inferred 

items may be the result of the characteristics of the experimental 

situation discussed by Anderson (1976) and Spiro (1975). That is, the 

straightforward, factual nature of the target passage and the instruc

tions to "remember everything you can" may have tended to emphasize 
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accurate recall while minimizing constructive or inferential processing. 

Anderson (1976) and Brown et al. (1977) found out that under similar 

research conditions, subjects* recalls tended to be very accurate and 

included few inferences. They found further, as did the researcher, 

that probes often revealed that the necessary inferences had been made 

but not spontaneously included in the recall. 

On the other hand, there were four good readers who did not 

appear inhibited by the experimental situation or by the task. In fact, 

these four subjects were the only ones who included inferred informa

tion in their recalls that was not closely enough related to the task 

to be classified as text-based inference. All text-based inferences, 

by definition, included at least one concept from the text. Otherwise, 

it was not possible to compare the inferred proposition to the original 

proposition in the text. These non-text-based inferences were made by 

four good readers who interacted extensively with the textual infor

mation by bringing to bear tangentially related information from their 

previous store of knowledge, such as knowledge about the earth before 

man1s existence. The most interesting recall in terms of non-text-

based inferences was that of the child who gave a capsule summary of 

an astronomical theory of the formation of our solar system from bits 

of the sun, then proceeded to explain the theory of evolution of life 

from a single cell to the dinosaur. A portion of the transcription 

of his recall follows: 

R: You said that they died because the earth became 
colder and drier. How was the earth before then? 

S: Cold ... Wait. It was melted liquid hot. 
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Ri Tell me more about that, 

S: When it was made, the sun had little bits of big rock and 
it came off of it. And those rocks, fire rocks, went in 
orbit, and there's nine planets. The sun made nine 
planets. ... The first life was real, it was real hot 
and liquid. And then it became harder and got hotter so 
it crossed cold up. And life was first in the water. 
And then it rained and rained. This little animal, atom, 
became a cell. It made something like a frog or a fish 
and it walked on land. He liked the land and he might 
had babies. And more and more. Then they became bigger 
into giants, dinosaurs. ... 

The nature of the non-text-based inferred information in these four re

calls was theme-relevant even though it was not directly text-based. 

It filled in related background information and demonstrated anew the 

importance of relating what is read and what is already known. It 

appeared noteworthy that this type of inference occurred only in the 

recalls of good readers. 

Question lb (Poor Readers) 

A further look at the data in Table k revealed that the mean 

number of inferred units in the recalls of poor readers was Vf.78 with 

a median of 31.50 and a standard deviation of 31.87. These measures 

indicated a highly positively skewed distribution with ten of the 

scores falling within one standard deviation below the mean and 5 

scores within one standard deviation above the mean. The two extremely 

high scores (99 suid 103) affected the mean, causing it to sonsiderably 

exceed the median. Thus, the median of 31*50 was a more representative 

measure of central tendency regarding the amount of inferential pro

cessing by the poor readers. The range in the number of inferred units 

produced by poor readers was 12 to 133• It was interesting that 
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several of the poor readers generated more inferred units than several 

of the good readers. In fact the two poor readers with the highest 

number of inferred units (99 and 103) had more units of inferred in

formation in their recalls than Ik of the 18 good readers, thus indi

cating a great deal of variability within each group. 

Question 1c (Good Readers) 

Summing the number of explicit and inferred units in the recalls 

provided a total recall score. The good readers recalled a mean of 

177.50 total units of information, with a median of 158.50, and a stan

dard deviation of 60.36. This distribution was also skewed positively 

with the four high scores affecting the mean and causing it to exceed 

the median. Fourteen of the 18 scores clustered about the mean, fal

ling within plus or minus one standard deviation of the mean. The 

range in total number of units recalled was 110 to 312, an indication 

of the great difference between the highest and lowest scores within 

the group of good readers. 

Question lc (Poor Readers) 

The poor readers also had a wide range in total information re

called with a low of 36 and a high of 201 units. The mean of this 

group was 92.94; the median was 85.50; and the standard deviation was 

45.61. These measures again revealed a distribution slightly skewed 

to the right with 12 scores fsilling within plus or minus one standard 

deviation of the mean. The mean was affected by the few extremely high 

scores; thus, the median is the most accurate measure of central ten

dency for this distribution. 
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Question 2 

Was there a significant difference between the good and poor 

readers as to amount of explicit information recalled, the amount of 

inferred information generated, and the total amount of information in 

their recalls? 

A t-test for independent samples was conducted to see if there 

was a significant difference between the good and poor readers as to 

amount of explicit information recalled, the amount of inferred infor

mation generated, and total amount of information in the recall. All 

three differences were significant at the .01 level; the good readers 

recalled more units of explicit information, generated more units of 

inferred information and had longer total recalls. These results are 

presented in Table 5» 

Although the mean number of explicit, inferred, and total units 

was significantly greater for the group of good readers than for the 

group of poor readers, there was a wide range within each group with 

some poor readers having higher explicit, inferred, and/or total scores 

than some of the good readers. Thus, number of units recalled, either 

explicit, inferred, or total, may not, in itself, be a valid indicator 

of the reading ability of individual subjects. At least, it did not 

always agree with teacher ratings of reading ability and scores on 

standardized reading tests. 

Question 3 

Was there a significant difference in the relative proportion 

of inferred information to total information in the recalls of good 

readers compared to poor readers? 
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Table 5. t-tests of the mean number of explicit, inferred, and total 
items of information in the recalls of good and poor readers. 

Types of Information df M SD t 

Explicit Items 

Good 91.89 25.^6 5.8^ 

Poor W.17 19.01 

Inferred Items 

Good 3^ 85.61 51.17 2.87' 

Poor ^.78 31.87 

Total Items 

Good 3^ 177.50 60.36 *f.7V 

Poor 92.9^ ^5.61 

*p < .01 
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The next research question involved the difference in the rela

tive proportion of inferred information to total information in the 

recalls of good and poor readers. The performance of a _t-test between 

the two proportions confirmed that there was no significant difference 

in the proportionate amount of inferred units in the recalls. Although 

good readers inferred significantly more units of information, they 

also recalled more units of explicit information, making their total 

recalls longer. Thus, the proportion of inferred information was 

almost equal for both groups (.**568 for good readers and for 

poor). 

Obviously, all subjects engaged in some constructive or infer

ential processing. The fact that the recalls of both groups contained 

approximately kjfc inferred information supports the constructivist 

view of comprehension, which holds that the reader selectively pro

cesses the input data, using information from the text in association 

with his/her own background of knowledge to construct a meaningful in

terpretation of the material. Because of this interaction of previous 

knowledge with the new information, it is not surprising that as the 

recall of explicit units increased, so did the generation of inferred 

units. Brown et al. (1977) found this to be a developmental trend 

when younger children's recalls were compared to the recalls of older 

children. Poor readers and younger readers made inferences but less 

successfully than the good readers and older readers in these two 

studies. 
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Question k 

How many inferences of each type and each class of inferential 

operation were generated by the subjects individually and by each group 

of good and poor readers? 

After the recalls were analyzed for extent of inferential pro

cessing, the inferred information was classified according to type of 

inference and class of inferential operation employed in generating 

each inference. These data are presented in Table 6 for each good 

reader and Table 7 for each poor reader and summarized for both groups 

in Table 8. The frequency of occurrence of each type of inference will 

be discussed sequentially in the order in which the subsuming classes 

of operations appear in the tables. 

Class I Lexical Operations was infrequently employed by both 

good and poor readers. Neither group made many type (1) lexical ex

pansions , involving the expansion of a lexical concept into one or more 

propositions, or type (2) lexicalizations, involving the replacement of 

one or more propositions with a lexical concept. 

Class II Identification Operations was used frequently by both 

groups. Good readers made more (3) attribute inferences in which an 

attribute of am object or action was specified. Poor readers, on the 

other hand made more CO category inferences, involving the classifi

cation of an object or action into a category. That is, a subordinate 

category was specified for a superordinate concept, such as "trees" for 

"plants." Type (5) time inferences were much more frequent in the re

calls of good readers. They usually involved altering the tense, such 



Table 6. Number of inferences by inference type and class of inferential operation made by 
good readers. 

Class of Inferen
tial Operation I II III IV V VI VII VIII 

Inference Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17.18 19 20 21 22 23 24 25 26 Toted 

Protocol 

Oil 3 1 2 1 7 
021 1 3 1 2 5 3 15 
031 3 2 7 4 1 2 1 12 1 1 5 5 3 47 
04l 1 8 1 6 1 17 
051 1 3 1 4 7 1 17 
061 2 1 1 2 1 7 
071 3 1 1 5 1 1 6 6 2 26 
081 3 1 1 4 2 5 1 17 
091 2 1 3 1 5 1 13 
101 1 12 1 3 3 1 1 1 6 20 
111 3 1 1 1 1. 1 8 
121 1 14 1 1 2 2 2 l 15 
131 1 1 2  1  1 2 3 3 1 15 
l4l 2 7 1 1 2 1 1 5 1 1 22 
151 1 3 4 1 2 2 13 
161 1 12 1 1 2 3 2 6 3 2 24 
171 1 2 3 3 2 2 13 
181 1 2 1 1 2 1 5 1 2 16 

Total 3 3 153035 113 11 7 12 3 6 3. 64 10 5 58 43 9 12 312 



Table 7. Number of inferences by inference type and class of inferential operation made by 
poor readers. 

Class of Inferen
tial Operation I II III IV V VI VII VIII 

Inference Type 1 2 3 ^ 5 6 7 8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 Total 

Protocol 

192 1 2 2 4 1 3 2 3 18 
202 1 1 1 1 3 1 8 
213 2 12 1 1 3 1 12 
222 1 1 2 2 6 
232 1 1 1 1 1 3 3 11 
242 2 1 2 2 1 1 1 10 
252 2 3 1 2 1 9 
262 1 3 4 
272 1 1 2 1 5 
282 1 2 2 2 2 9 
292 1 1 2 1 1 6 
302 3 3 2 6 2 4 2 1 1 24 
312 2 1 11 1 3 1 7 1 18 
322 2 2 1 2 1 4 2 1 15 
332 1 1 1 2 5 
342 1 1 2 3 2 1 5 .15 
352 11 1 7 1 2 2 15 
362 2 1 1 2 3 3 2 14 

Total 3 5 1530 7 2 6 10 4 4 43 26 6 40 17 1 4 204 

H 
ro 
o 
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Table 8. Total number of inferences of each type and class of inferen
tial operation made by good and poor readers. 

Class of Operation Good Poor Inference Type Good Poor 

I. Lexical 6 5 1. Lexical Expansion 3 0 
2. Lexicalization 3 3 

II. Identification 72 k5 3. Attribute 15 5 
k. Category 10 15 
5. Time 33 10 
6. Locative 0 7 
7. Hasp 1 2 
8. Degree 13 6 

III. Frame 33 18 9. Act 1 0 
10. Case 1 0 
11. Instrumental 0 0 
12. Result 7 10 

- 13. Source 0 0 
Ik. Goal 12 k 
15. Theme 3 0 
16. Frame 6 0 
17. Disembedding 0 0 
18. Embedding 3 If 

IV. Event 6k k5 19. Event 6k k3 

V. Macrostructure 15 32 20. Superordinate 10 26 
21. Subordinate 5 6 

VI. Algebraic 58 bo 22. Algebraic 58 40 

VII. Dependency 52 18 23. Causal ^3 17 
2k. Conditional 9 1 
25. Logical 0 0 

VIII. Truth-Value 12 5 26. Truth-Value 12 5 

Total 312 20k 
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as substituting "eat" for "ate," and thus did not contribute to the 

quality of the recall. This difference (10 by poor readers and 33 by 

good readers) might have been significant had the time inferences been 

analyzed separately rather than within the Identifying Operations. It 

was interesting that the poor readers made seven type (6) locative 

inferences, while there were no inferences of this type in the good 

readers* recalls. The least number of inferences within this class 

involved type (7) part-structure (HASP) inferences, as neither group 

made many of this type ( 1 by good readers, 2 by poor readers). Type 

(8) degree inferences were made more frequently by good readers and 

involved specifying the degree of an attribute. 

The third major class of text-based inferences is Class III. 

Frame Operations, which involve operations on event frames. There are 

ten types, depending upon •••liich slot in the event frame was affected 

by the inferential operation. Types (9) act inference, (10) case in

ference , and (11) instrumental inference were infrequent in the recalls 

of both groups. Type (12) result inference, in which a proposition was 

generated to fill the result slot in an action frame, appeared occa

sionally in the recalls of both good and poor readers, while neither 

group made any type (13) source inferences. The most frequently 

occurring frame operation in good readers* recalls was type (1*0 goal 

inference, in which a proposition was generated as a goal for an action. 

Only four of this type were made by poor readers compared to the twelve 

by good readers. Goal inferences usually contributed to the quality of 

the recall. No type (17) disembedding operations were made by either 
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group, while very few type (18) embedding operations occurred in the 

recalls of either good or poor readers. 

The most frequently occurring type of inference in both the 

good and poor readers* recalls was Class IV Event Operations which 

contains only type (19) event inference. Forty-three of the 20k in

ferences made by poor readers and 6k of the 312 inferences made by good 

readers involved event generation in which a given concept or proposi

tion was inserted into a generated event. These inferences varied in 

quality with some being legitimate inferences adding to the quality of 

the recall, while other inferences of this type involved misconceptions 

or tangentially related information. If the classification system had 

distinguished between quality of inference, this category might have 

discriminated between good and poor readers. 

Class V Macrostructure Operations did discriminate between 

the two groups, with the difference occurring within type (20) super-

ordinate inference. The poor readers made significantly more infer

ences of this type in which a superordinate concept was substituted 

for a subordinate concept in the agent, patient or action slot; thus 

making the generated proposition superordinate, as in the substitution 

of "dinosaurs" for "meateaters" in the given proposition, "The meat-

eaters could not find enough food." These substitutions usually re

sulted in a recall containing less clearly specified information. The 

other type of Class V Macrostructure Operations, which is (21) sub

ordinate inference, appeared in almost equal numbers in the recalls of 

good and poor readers. 
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There was a high incidence of Class VI Algebraic Operations, 

which consists of type (22) algebraic inferences, in the recalls of 

poor readers as.in the recalls of good readers. Some algebraic infer

ences involved altering the metric information in a given proposition, 

while others involved specifying an ordered sequence of events. The 

latter type, in which time order relationships were specified, added to 

the quality of the recall, while the alteration of metric information 

detracted from accuracy. It would have been interesting to compare the 

number of time order relationships generated by good and poor readers 

apart from the alterations in quantification. Classifying both sub

types within the same category, as called for by the taxonomy, prevented 

the statistical analysis from revealing if good readers made signifi

cantly more time order inferences. 

Class VII Dependency Operations, including type (23) causal 

inference, (2*+) conditional inference, and (25) logical inference, was 

employed by poor readers occasionally, but significantly more frequently 

by good readers. Poor readers made several (17) causal inferences, but 

only one conditional inference, and no logical inferences. Good 

readers made many (^3) causal inferences. Indeed, the frequency of 

causal inferences in the recalls of good readers was a characteristic 

which made their recalls significantly different from those of poor 

readers. Closely related were the type (2*0 conditional inferences 

which appeared occasionally in their recalls. The causal inferences, 

as the name indicates, involved the generation of causal -relationships 

between given propositions, as well as stating a causal relationship 
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between a given proposition and an inferred proposition, and less fre

quently generating two causally connected propositions. The condition

al inferences usually involved stating presuppositions and/or ante

cedent conditions for the occurrence of a given proposition. These 

causal and conditional inferences nearly always contributed to the 

coherence of the text. 

Class VIII Truth-Value Operations was not used frequently by 

either group (12 by good readers; 5 by poor readers). It consists of 

type (26) truth-value inferences, involving negation of a given propo

sition or qualification, such as "may," "might," "had to," and "can." 

These inferences varied as to quality. 

Question 5 

Was there a significant difference in the proportionate use of 

the eight classes of inferential operations employed by each group of 

good and poor readers? 

The number of inferences in each class of operation was summed 

and the proportion of that class in the total number of inferences was 

computed. Then a series of _t-tests was performed to see if there was 

a significant difference in the proportionate use of each class of 

inferential operations by good readers compared to poor readers. The 

results of these analyses appear in Table 9- Significance at the .01 

level was found for only two of the seven classes: Class V Macro-

structure Operations and Class VII Dependency Operations. As pre

viously discussed in the section on frequency of each type of inference, 

poor readers made significantly more Class V inferences and 



126 

Table 9» _t-tests of the mean proportion of inferences of each class 
of inferential operations in the recalls of good and poor 
readers* 

Class of Inferential Operation df Mean Proportion 

Class I Lexical 

Good 
Poor 

3k .0200 
,019k 

.0̂  

Class II Identifying 

Good 
Poor 

3k .2161 
.2088 

.17 

Class III Frame 

Good 
Poor 

3k .1068 
.1080 

••.O'f 

Class IV Event 

Good 
Poor 

3k .2011 
.1961 

.12 

Class V Macrostructure 

Good 
Poor 

3k .ok36 
.1871 

-3»k5* 

Class VI Algebraic 

Good 
Poor 

3k .1918 
.1732 

,k2 

Class VII Dependency 

Good 
Poor 

3k .1815 
.07̂ 6 

, 3 .66* 

Class VIII Truth-Value 

Good 
Poor 

3k .0391 
.0329 

.25 

•p < .01 
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specifically more superordinate inferences. As a result the informa

tion in their recalls was less specifically defined and more general 

in nature. The good readers, on the other hand, had a significantly 

larger proportion of Glass VII Dependency Operations in their recalls. 

Also as indicated in the previous discussion of frequency of inference 

types, these causal and conditional inferences usually improved the 

coherency and cohesion of the good readers' recalls. 

The differences in the proportionate use of the other classes 

of operations did not begin to approach significance. This can be 

explained, in part, by the fact that not only the ability of the 

reader, but also the nature of the text itself, influenced the fre

quency of the various inference types and classes of inferential opera

tions employed. Frederiksen (1977b) pointed out that inferences occur 

for different reasons, one reason being that certain discourse struc

tures elicit or require the reader to make certain kinds of inferences. 

Another possible reason that inferences occur is that readers attempt 

to relate what is being said to what they already know; that is, they 

use their prior knowledge structures, belief systems, and expectations 

to interpret the text. It appears that it is not an either/or situa

tion, but that certain textual characteristics often require readers 

to bring their prior knowledge structures to bear in order to produce 

a more coherent and cohesive text. Thus, both factors are interacting 

continuously during comprehension. Inherent in the process of under

standing text is the need to relate old and new information, but certain 

textual structures act as a stimulus to elicit certain types of infer

ence, while smother type of text might elicit others. 
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For example, the passage used in this study required several 

causal inferences to be drawn. Some of the causal relationships were 

explicitly stated, while others were left to be inferred by the reader. 

Analysis of the data revealed that both good and poor readers made 

several causal inferences, with good readers having a significantly 

larger proportion of these inferences in their recalls. There were 

also several opportunities for category inferences and superordinate 

and subordinate inferences to be made in this passage, and, indeed, 

they were frequent in the recalls of both groups, with the poor readers 

making significantly more superordinate inferences. Several other 

types of inferences possible for this text were made in almost equal 

proportions by both groups. 

To understand inferential processing, it will be necessary for 

researchers to study the interplay between textual characteristics and 

schema-based information. An analysis of a text to see what discourse 

structures require or elicit certain types of inference should add to 

the understanding of why certain inferences are made and certain in

ferential operations employed, while others are not. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND 
RECOMMENDATIONS 

This chapter contains a summary of the literature reviewed, the 

problem investigated, and the procedures employed in the study. Follow

ing this summary, findings are reviewed as a basis for the conclusions, 

implications, and recommendations for further research which are then 

presented. 

Summary 

Summary of Related Literature 

At the present time there are few reports in the literature of 

research on the extent and type of inferential processing employed by 

children during reading. Furthermore, few studies have used text 

analysis as a tool for assessing children's ability to comprehend and 

remember discourse. 

One study which utilized a system of text analysis in examining 

the recalls of children after reading a passage was that of Smiley 

et al. (1977)- She looked at the recalls of good and poor seventh grade 

readers in terms of amount of information recalled and the likelihood 

of their recalling a particular idea unit as a function of its rated 

structural importance. An analysis of the recalls revealed that the 

good readers were more sensitive to degrees of importance of idea units. 

129 
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Because this was also true in. uhe listening task, Smiley interpreted 

these results as an indication that the poor readers suffered from a 

general comprehension deficit which was independent of decoding skills. 

Marshall (1977) reported an as yet unpublished study by Meyer 

that compared good and poor sixth grade readers to see if poor students re

called details only. She found no difference in the recall patterns of 

the two groups, but only in the quantity of information recalled. Be

cause these results did not confirm her informal observations and did 

not agree with the results of other similar studies, Meyer was reported 

to be dissatisfied with her results. 

The remainder of the most closely related studies involved 

children's listening comprehension and the inferential processing which 

they employed during Comprehension of oral discourse. If Smiley's con

clusion regarding the similarity in the underlying process involved in 

reading and listening is correct, then the results of the listening 

comprehension studies can provide a great deal of insight into reading 

comprehension as well. 

To assess developmental trends in children's ability to under

stand and reconstruct a story in relation to previous background of 

knowledge, Brown et al. (1977) conducted two experiments which provided 

different background information that would influence the interpreta

tion of the passage and disambiguate vague sections of the text. The 

results indicated that older children recalled significantly more 

units of information but that the ratio of intrusions was low at all 

grade levels and did not vary as a function of age. The students who 
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had received a relevant orientation prior to hearing the story recalled 

more units than those who received the irrelevant orientation. All 

students recalled more of the units which had been previously rated as 

most important to the theme of the passage, while the recall of units 

at other levels of importance increased as a function of age. An 

analysis of the intrusions revealed that they centered around the type 

of orientation information provided the students prior to listening to 

the passage. Their answers to the inference-based probes indicated 

that children are capable of generating the critical inferences, but 

they tend not to spontaneously include this information in their re

calls. Brown concluded that children, like adults, use schemata as a 

framework for comprehending discourse. 

Brown and Smiley (1977) continued to investigate children's 

comprehension of text in an experiment in which subjects at various 

grade levels listened to and retold a story and then listened to and 

rated the structural importance of idea units in another story. Re

sults revealed a developmental trend in sensitivity to structural 

importance. Younger children favored the main ideas and deleted non

essential details in their free recalls, but lacked the metacognitive 

ability to consciously judge the fine gradations of importance required 

by the rating task. 

Christie and Schumacher (1975) also found that when youngsters 

listened to and retold a story, they recalled more relevant than irrel

evant idea units, that amount of information increased with age, and 

that an ages preserved the logical order of relevant units better than 

irrelevant units. 
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In a developmental study of children's sensitivity to story 

structure and the relative importance of idea units within that struc

ture, Mandler and Johnson (1977) also found that amount of information 

recalled increased with age and that children were sensitive to the 

organizational structure of the story and used schemata to organize 

their retrieval of information from the story. Mandler and Johnson 

also classified the inferred information into three types: (1) re

dundant additions and slightly altered repetitions of an earlier ex

pressed proposition; (2) logical elaborations of a proposition; and (3) 

irrelevant elaborations and propositions. The latter type occurred 

most frequently in the recalls of first graders who got lost early in 

the recall; and its presence in the recalls decreased proportionately 

with age. 

Kintsch (1976) had four year olds retell a picture story and 

found evidence that they were sensitive to schema and responded to a 

normal story line. They generated more correct story propositions 

when the pictures were presented in correct sequence, which Kintsch 

interprets as evidence that the children were able to infer the macro-

structure, construct a coherent story schema, and delete material 

irrelevant in terms of this schema. 

Frederiksen (1976) reports the only study which has used his 

Taxonomy of Text-Based Inferences to classify the inferred information 

in children's recalls of an orally presented story. He found a sub

stantial amount of inference as well as a wide range of inference 

types. Furthermore, there was evidence of important individual 
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differences in amount of inference and some instability of these dif

ferences across the two stories used in the study. 

Paris has been involved in several investigations of children's 

ability to use inferential processing in comprehending oral discourse 

(Paris and Lindauer 1976; Paris 1975; Paris and Mahoney 197^5 and Paris 

and Carter 1973)* He has found that children, like adults, are capable 

of inferring implied relationships and integrating these relationships 

in memory and that their ability to understand and remember inferred 

relationships increases with age, with the ability to process con

textual inference improving at a rate faster than can be accounted for 

by a simple increase in memory capacity. Older subjects appeared to 

employ metamemorial strategies spontaneously, while the younger chil

dren were capable of processing the inferential relationships when 

directed to by the task. 

In reviewing the literature on children's comprehension of dis

course, it is possible to conclude that: (1) little research has been 

done on the extent and type of children's inferential processing while 

reading connected discourse; and (2) few studies have used a system of 

text analysis to analyze children's recalls of written text. 

"Restatement of the Problem 

When readers comprehend written discourse, they acquire some 

information which was explicitly- stated in the text and some informa

tion which was not stated in the text but that was generated or in

ferred by the interaction of the reader's own background of knowledge 

with the printed message. The purpose of this study was to look at 
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the extent and type of inferred information generated by the subjects 

while comprehending text and the processing operations they employed 

in generating these inferences. Specifically, it attempted to deter

mine whether level of reading ability affected the amount and kind of 

inferences generated. 

To accomplish this purpose, the study attempted to answer the 

following research questions: 

1. How much explicitly stated information do subjects remember 

from reading a passage; how much inferred information do they generate 

during that process; and how many total units of information are re

called? 

a. How many units of explicit information were recalled by 

subjects individually and by each group of good and poor 

readers? 

b. How many units of inferred information were generated by 

subjects individually and by each group of good and poor 

readers. 

c. How many total units of information were recalled by sub

jects individually and by each group of good and poor 

readers? 

2. Was there a significant difference between the good and poor 

readers as to amount of explicit information recalled, the amount of 

inferred information generated, and the total amount of information in 

their recalls? 
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3. Was there a significant difference in the relative proportion 

of inferred information to total information in the recalls of good 

readers compared to poor readers? 

if. How many inferences of each type and each class of inferential 

operation were generated by the subjects individually and by each 

group of good and poor readers? 

5. Was there a significant difference in the proportionate use of 

the eight classes of inferential operations employed by each group of 

good and poor readers? 

Overview of Design and Procedures 

Thirty-six third graders were requested to read a passage 

orally and were told that after the reading they would be asked to tell 

everything they could remember about the selection. Eighteen of the 

students were classified as good readers, while the other eighteen were 

termed poor readers. The assignment of students to these categories 

involved two criteria: teacher judgment and Total Reading Scores on 

the Stanford Heading Achievement Test. Students who scored above the 

sixty-eighth percentile and who were rated as good readers by their 

teacher were selected for the good reader group. Students who scored 

below the thirty-eighth percentile and who were classified as poor 

readers by their teachers comprised the poor reader group. 

The entire session, in which the child read the target passage 

and the buffer passage orally and retold what he remembered in a free 

recall followed by a probed recall, was tape recorded. The semantic 

and logical network of each retelling was determined by analyzing the 
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transcriptions of the free and probed recalls according to Frederiksen's 

system of text analysis. The semantic and logical network of each re

call was then compared item-by-item to the message base of the original 

passage. Using the semantic and logical network of the passage as a 

scoring key, every item that appeared in the semantic and logical net

work of the recall was given one point, with each concept and each 

relation scored as a separate item. The score obtained by summing 

the above items represented the amount of explicit or reproduced in

formation in the recall. 

The items of information appearing in the text base of the 

recall which were not in the message base of the passage could then be 

counted and classified according to Frederiksen's Taxonomy of Text-

Based Inferences. Each inference was first analyzed by comparing the 

inferred proposition to the original proposition. This comparison 

permitted its classification according to one of the twenty-six in

ference types and consequently into one of the eight classes of 

inferential operations. 

Findings and Conclusions 

Findings 

Before the findings related to the specific research questions 

are discussed, it is appropriate to review the findings regarding in-

terrater agreement in the classification of inferences. As noted in 

Chapter 3, the scoring of the explicit and inferred items in the re

calls, using Frederiksen's system of text analysis, permitted a 
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relatively high percentage of agreement between scorers (.903). How

ever, the system of classifying inferences appears to be capable of 

yielding data of only moderate stability at this point. The raters 

agreed on •Ss't of the inferences classified but overlooked some in

ferences. These omissions lowered the percentage of agreement to .700. 

Other problems in interrater agreement resulted from ambiguities in the 

classification system due primarily to imprecisely defined categories 

and/or apparently overlapping categories. 

The data pertaining to the first research question simply in

volved descriptive statistics concerning the amount of explicit, in

ferred, and total information in the recalls of each subject and each 

group of good and poor readers. 

These statistics revealed: 

1. Within each group and for each type of information (explicit, 

inferred, and total), there was a wide range between the subject with 

the highest number of units recalled and the one with the lowest. 

2. There wa3 considerable overlap in the scores, with some of the 

poor readers recalling more units of information than some of the good 

readers. 

3. The mean number of explicit, inferred, and total units recalled 

by the group of good readers was higher in all three cases than the 

mean units recalled by poor readers. 

k. In both groups there were individual subjects who had high 

explicit scores but low inferred scores. The reverse situation also 

occurred, but less frequently. \ 
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5. The individual who had the highest explicit recall score re

membered only half of the total possible concepts and relations in the 

passage. 

The second research question required that _t-tests be performed 

to determine whether the difference between the mean number of explicit, 

inferred, and total units recalled by good and poor readers was sig

nificant. Results of these t-tests indicated: 

6. Good readers recalled significantly more units of explicit 

information, generated more units of inferred information, and had 

longer total recalls. All three differences were significant at the 

.01 level. 

The third question also required a test of significance to see 

if there was a difference in the relative proportion of inferred infor

mation to total information in the recalls of good readers compared to 

poor readers. This test revealed: 

7. There was no significant difference in the proportion of in

ferred information in the recalls of good readers compared to poor 

readers. 

To answer question four, it was necessary to find the frequency 

of each type of inference and of each class of inferential operation 

for individual subjects and for both groups. The most important re

sults of this analysis were: 

8. Good readers made more causal and conditional inferences, both 

of which involve dependency operations. 

9. Poor readers made more superordinate inferences, involving 

macrostructure operations. 
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The final research question required a series of fr-tests to see 

if there was a significant difference in the proportionate use of the 

eight classes of inferential operations employed by good and poor 

readers. 

These t-tests revealed the following: 

10. Good readers had a significantly greater proportion of infer

ences employing Class VII Dependency Operations in their recalls. 

11. Poor readers had a significantly greater proportion of infer

ences employing Class V Macrostructure Operations in their recalls. 

12. There was no significant difference in the proportion of 

inferences in the other five classes of operations. 

Conclusions 

The following conclusions should not be generalized beyond 

populations, passage types, and analytical methods similar to the ones 

in this study. 

Based upon the findings regarding amount and type of explicit, 

inferred, and total information in the recalls, it was possible to 

conclude that: 

1. Both good and poor readers engage in some constructive or in

ferential processing during reading and recall, with nearly half the 

information in the retelling being inferred. 

2. Comprehension is abstractive as well as constructive, with the 

readers choosing to retell what they consider to be the most relevant 

units from the text. 
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3. The comprehension process appears to be essentially the same 

for both good and poor readers. Both good and poor readers engage in 

a substantial amount of inferential processing, differing primarily in 

terms of the good readers' superior ability to deal with interproposi-

tional relationships. 

Implications 

Poor readers, as well as good readers, are capable of employing 

a great deal of inferential processing during reading and recall; thus, 

instruction should reflect an awareness of the fact that both good and 

poor readers can, do, and will engage in inferential processing during 

reading instructional activities and should be encouraged to do so. 

The fact that the process of reading and recall is abstractive 

as well as constructive suggests that reading comprehension is a selec

tive process involving the recall of some but not all details. Thus, 

pedagogy and assessment procedures in the area of reading comprehension 

should avoid an emphasis upon the recall of an inordinate number of 

details. 

Discussion 

One of the most obvious findings in the study is that all sub

jects engaged in some constructive or inferential processing, as re

vealed by the fact that the recalls of both groups contained approxi

mately inferred information. These data support the constructivist 

view of comprehension, which holds that the reader selectively pro

cesses the input data, using information from the text in association 
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with his/her own background of knowledge to construct a meaningful 

interpretation of the material. Because of this interaction of pre

vious knowledge with the new information, it was not surprising that 

as the recall of explicit units increased, so did the generation of 

inferred units. 

Anderson et al. (1976) pointed out, in terras of schema theory, 

the main determinant of the knowledge that an individual is able to 

acquire from reading is the knowledge that he/she brings to the task. 

If a poor or inexperienced reader does not possess the relevant schema 

or does not know how to bring this schema to bear upon the task, he/she 

will be unable to comprehend the material. 

In the present study, it appeared that even some of the good 

readers did not make maximum use of their existing schema to interact 

with the textual information. That is, some readers with high explicit 

scores did not include many inferred items in their recalls. This may 

be an artifact of the procedures employed in this study. As pointed 

out by Spiro (1975» 1976), readers aire not apt to engage in constructive 

or inferential processing when asked to read factual material, which 

they did not choose out of their own needs or interests. This is es

pecially true in an artificial, experimental situation in which they 

are instructed to remember all they can. 

This latter demand for veridical recall frequently occurs in 

educational situations as well as experimental ones. Anderson et al. 

(1976) pointed out that students are often rewarded in oral and written 

exercises for accurate recall of the material in their textbooks and 
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lectures. Furthermore, if the teacher views his/her main role as one 

of purging errors, the children soon discover that it is safer not to 

bring their own schema into play, for when they interact maximally 

with the text, they will often make mistakes from the teacher's point 

of view. Thus, students may be inadvertently taught to keep new knowl

edge separate rather than to integrate it into their existing knowledge 

systems. Without this integration and the resulting schema change, 

students are merely accumulating information, not acquiring knowledge 

(Anderson 1976). Therefore, if teachers want to encourage knowledge 

acquisition and schema change, they should help students employ strate

gies for actively relating the new information with their previous 

knowledge structures. 

The finding of this study that good readers made significantly 

more causal and conditional inferences provides evidence of their 

superior ability to use schematic expectations of relationships to in

fer unspecified information. Like the truly-fluent adult readers in 

Marshall's (1977) study, the good third grade readers were able to 

infer unspecified relational information. Marshall concluded that this 

awareness of the importance of interpropositional relationships and the 

use of these relationships to organize their recalls is indicative of 

the fluent readers' ability to recreate the author's schema. Acknowl

edging that each reader brings his/her own schema to the task, she 

contended that the truly-fluent reader also makes directive use of the 

author's schema, which is revealed primarily by the relational infor

mation in the text. Thus, helping readers, especially poor readers, 
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become aware of the most frequently used organizational patterns in 

informational selections might aid them in comprehending text. 

The extensive amount of inferential processing that occurs 

during the processing of even "simple" storied, such as the one in this 

study, has implications for teachers and teacher educators. It demon

strates the wisdom of operating from an interactive hypothesis-based 

model of the reading process, such as those of Goodman•(1976), Rochberg 

(1976), and Rumelhart (1976). These models provide for the input'of 

the various knowledge sources whenever they are required in the reading 

process, as opposed to the data-driven models of Gough (1976), Gagne 

(1976), and LaBerge and Samuels (1976), which postulate a fixed se

quence of input from the various knowledge sources beginning with sen

sory input, progressing through the various stages, and eventually 

culminating in meaning. The interactive, hypothesis-based approach 

suggests the use of strategies which promote the students* active in

volvement in the reading process. Mobilization of tho reader's exist

ing cognitive structure prior to reading encourages the use of his 

schemata to predict and interact with the printed information and this 

facilitates the integration of the new information with the reader's 

previous knowledge structures. 

Recommendations for Further Research 

Several of the recommendations involve further analysis of the 

data collected in this study. They include: 

1. The propositions in the "Dinosaurs" could be rated for impor

tance in a procedure similar to that developed by Johnson (1970). It 
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would then be possible to see if there is a difference in the recall 

patterns of the good and poor third grade readers in this study as to 

relevant versus irrelevant propositions recalled. 

2. The number of propositions from the semantic network and the 

number of propositions from the logical network appearing in the good 

reader's recalls should be compared to the number of propositions from 

each network appearing in the poor reader's recalls. This would re

veal if there was a difference in amount of relational information and 

semantic content recalled by the two groups. 

3. The amount and type of inferred and explicit information in the 

recalls of "Johnny and the Squirrel" could be compared to the recalls 

of the "Dinosaurs." This would reveal whether these third graders were 

better able to process a fictional selection with a typical single epi-

side schema than an informational passage with a time/order, cause/ 

effect organizational pattern. 

if. An analysis of the story structure of "Johnny and the Squirrel," 

according to the story grammar developed by Mandler and Johnson (1977)« 

would enable the researcher to examine the differential effects, if 

any, of the story structure on the recalls of good and poor readers. 

5. A reanalysis of the inference data in terms of quality of in

ference would reveal any further differences in the inferential pro

cessing of good versus poor readers. The inferences which involved 

alterations of the textual propositions that made them less accurate 

should be separated from the inferences which added to the cohesion and 

coherence of the text. 
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The remainder of the recommendations involve additional studies, 

with some using similar procedures and others employing different pro

cedures for analyzing inferential processing, 

6. The replication of this study at different grade levels would 

provide information regarding developmental trends in inferential pro

cessing abilities. 

7. A study in which similar procedures were employed, but some 

subjects listened to rather than read the selection, would provide 

further evidence regarding the similarities in listening and reading 

comprehension. 

8. A study employing similar procedures, but varying the struc

tural characteristics of the text so that some relationships had to be 

inferred while others were explicitly stated, would reveal whether 

good readers were better able to infer these relationships when neces

sary and to use both the stated and inferred relationships to organize 

their recalls. 

9. Texts could be found or constructed requiring that certain 

types of inferences be made. A procedure similar to that of Thorndyke, 

as reported by Bower (1976), could be used. Subjects' free recalls of 

these texts could be supplemented by systematic probes to see if in

ferences were drawn even though they were not included in recalls. The 

relationships between level of reading ability and inferential pro

cessing ability could then be investigated. 
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MESSAGE BASE: DINOSAURS 

01 (:dinosaurs) — PAT @ TEM (PAST) —> ('live)* — LOC —(:earth) 
— TEM —> ('long time 

ago) 

:earth) — ATT —» ('different) — TEM —» ('long time ago) 

:earth) — ATT —» ('warm) — TEM @ ASPECT (CONT) —> ('all the time) 
— TEM —> ('long time ago) 

sland) — LOC —> ('underwater) — TEM —> ('long time ago) 

:swamps), (slakes), (:plants) —LOC —^(searth) 
— TEM ('long time ago) 

:dinosaurs) — AGT @ TEM (PAST) —> ('eat) — OBJ —> (meat) 

:dinosaurs) — AGT @ TEM (PAST) —> ('eat) — OBJ —^ (:plants) 

sdinosaurs) — CAT.ATT ('meat-eating) 

: dinosaurs) — CAT.ATT —» (' plant-eating) 

"8) — AGT @ TEM (PAST) —> ('eat)* — OBJ ("9) 
— TEM —> ('often) 

:years) — PAT @ TEM (PAST) —> ('pass) 

earth) — PAT @ TEM (PAST) —> ('change) 

:earth) — ATT —> ('cold) 

"3) — ORD ("13) 

: earth) — ATT —* (' dry) 

itiO — ORD —^ ("15) 

slakes), (:swamps), —PAT @ TEN (PAST) —» ('dry up) 

ikS 



18 

19 

20 

21 

22 

23 

2k 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3k 

35 

36 

37 

38 

lk7 

"15) — CAU ("17) 

:plants) —PAT © TEM (PAST)© QUAL (CAN)@>QUAL (NEG) —> ('grow) 

"19) — EQUIV (NEG) —» ("5) 

"18) — CAU -» ("19) 

i«9) — PAT©' TEM (PAST)© QUAL (CAN)® QUAL (NEG) -» ('find) 
— OBJ —» (:food) 

"9) — PAT@ TEM (PAST) —> ('die) 

"22) — CAU —* ("23) 

") —PAT ©TEM (PAST)© QUAL (CAN)© QUAL (NEG) —» ("find) 
— OBJ —» (' food) 

"8) —PAT® TEM (PAST) —>('die) 

"23) — CAU ("25) 

"25) — CAU -> ("26) 

:man) — PAT a TEM (PAST) —» ('see)* — OBJ —£ (: dinosaur) 
— TEM —('ever) 

: dinosaurs) —PAT ©TEM (PAST) —> ('die) 

:people) — PATSTEM (PAST) —•» ('come) — LOC —^ (:earth) -

"30) — ORD —> ("31) — DEG —> ('long) 

"32) — CAU —> ("29) 

) — CAUfQUAL (?) ("30) 

»Ik) — CAU @ QUAL (MAY) ("30) 

"16) — CAU©QUAL (MAY) ("30) 

"22), ("25) —CAU© QUAL (MAY) ("30) 

:person) — PAT©TEM (PEES) —» ('know)' — THEME ("3k) 



3A8 

Object List: Dinosaurs 

:dinosaurs) (' dinosaur) — UNIV —> ( ) 

:earth) ('earth) — DEF —> ( ) -— NUM —^ ('one) 

:earth) (* earth) — DEF —> ( ) -— NUM —> (' one) 

:earth) ('earth) — DEF —( ) -— NUM —> ('one) 

:land) (•land) — TOK —> ( ) -- NUM —('more) 

:swamps) (' swamp) — TOK —> ( ) -— NUM —> (' many) 

:lakes) (•lake) — TOK —( ) -- NUM —('many) 

splants) (•plant) — TOK ( ) -— NUM —> ('many) 

:earth) (•earth) — DEF —> ( ) -— NDM —> ('one) 

:dinosaurs) (• dinosaur) — TOK —5 • ( ) — NUM —> ('some) 

:meat) (•meat) — UNIV —> ( ) 

:dinosaurs) (•dinosaur) — TOK —3* ( ) — NUM —* ('other) 

:plants) ('plant) — UNIV —> ( ) 

:dinosaurs) (' dinosaur) — UNIV —> ( ) 

:dinosaurs) ('dinosaur) — UNIV —( ) 

:years) (•year) — TOK -» ( ) -- NUM —> ('millions) 

:earth) (•earth) — DEF —> ( ) -— NUM —> ('one) 

:earth) (•earth) — DEF —> ( ) -— NUM —> ('one) 

:earth) (' earth) — DEF —> ( ) -— NUM —» ('one) 

slakes) (•lake) — UNIV —> ( ) 

:swamps) ('swamp) — UNIV —> ( ) 

:plants) (•plant) — TOK —> ( ) -- NUM —» (' many) 

:food) (• food) — TOK —» ( ) -- NUM —> (' enough) 

:food) ( ' food) — TOK —> ( ) ~ - NUM —» (' enough) 



(:man) 

(:dinosaur) 

(:dinosaurs) 

(:people) 

(:earth) 

(:person) 

(•man) — 0 

(* dinosaur) 

(•dinosaur) 

( ) 

DEF — 

UNIV 

( ) — NUM 

• ( ) . 

('one) 

('people) — UNIV-» ( ) 

(•earth) — DEF —» ( ) —NUM —» ('one) 

(•person) — 0 —» ( ) 



APPENDIX B 

TARGET PASSAGE: DINOSAURS1 

Dinosaurs lived on the earth a long time ago. The earth was 

different then. It was warm all the time. More land was under water. 

There were many swamps and lakes and plants. 

Some dinosaurs ate the plants. Other dinosaurs ate meat. The 

meat-eating dinosaurs often ate the plant-eating dinosaurs. 

Millions of years passed. The earth changed. It became colder 

and drier. Then the lakes and swamps dried up, so not as many plants 

could grow. 

Plant-eating dinosaurs could not find enough food, so they 

died. Because the plant-eaters died, the meat-eaters could not find 

enough food, so they died, too. 

No man ever saw a dinosaur, because the dinosaurs died long 

before people came on the earth. Why did the dinosaurs die? It could 

be because the earth became colder. It could be because the earth 

became drier. Maybe there was not enough food for the dinosaurs. No 

one knows for sure. 

(153 words) 

1. Adapted from the original version "Dinosaurs, Age of Hep-
tiles" which appeared in Open Highways, Book k, published by Scott 
Foresman and Company, 19&5, P« ^17• 
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APPENDIX C 

BUFFER PASSAGE: JOHNNY AND THE SQUIRREL1 

There were many squirrels in the woods near Johnny Gates* home. 

One of them lived in an old oak tree very close to his bedroom window. 

Every day Johnny would put a peanut just outside his window. 

Every day the squirrel would leap from the oak tree to grab the peanut. 

One day Johnny looked out and saw the squirrel. He opened the 

window higher and picked up a can of peanuts. Just then his mother 

called him, and he ran out of the room with the peanuts. 

In a few minutes the squirrel leaped through the open window. 

It landed on Johnny's bed. 

Soon Johnny came back into the room, and gave a scared yell. 

His shirt was jumping back and forth on the bed! 

Johnny's mother came running into the room. They both watched 

the shirt jumping back and forth. Finally Mrs. Gates walked over to 

the bed. She picked up the shirt carefully. Then she carried it to 

the open window and gave it a quick shake. 

Out dropped the squirrel! 

The animal leaped to the nearest branch and ran down the tree 

into the woods. 

(190 words) 

1. Adapted from the original version by W. B. Fletcher which 
appeared in More Friends Old and New, Level 22, The New Basic Readers 
published by Scott Foresman & Company, 1965» pp. 121-125. 
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APPENDIX D 

TEXT BASE OF RETELLING: SUBJECT 091 

:dinosaurs) — PAT <§ TEM (PAST) @ QUAL (NEG) ('have) — OBJ —» 
:food) 

:dinosaurs) — ATT —> ('dead) 

speople) — LOC —* (:earth) 

02) — ORD -9- (03) 

:land) — LOC —5> (underwater) 

:dinosaur) — AGT @ TEM (PAST) —* ('eat) — OBJ —* (:plants) 

smeateater) — AGT @ TEM (PAST) ('eat) — OBJ (08) 

: dinosaurs) — ATT —* (• planteating) 

:water) — LOC — ('all over the land) — DEG —^ ('almost) 

01) — OR —» (11) 

speople) — PAT @ TEM (PAST) @ QUAL (NEG) —* ('have) — OBJ —> 
:food) 

08) — ATT —^ ('hungry) — DEG —('always) 

08) — LOC @ QUAL (NEG) —> ('there) — GOAL —* (14) 

08) — AGT — ('fill up) — OBJ —> (:meateater) 

:water) — LOC @ QUAL (NEG) — ('there) — GOAL (16) 

:plants) — LOC —* ('under the water) 

swater) — ATT —> ('deep) 

01) — ORD (04) 

08) — PAT @ TEM (PAST) © QUAL (NEG) ('have) — OBJ (sfood) 
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OBJECT LIST 

(:dinosaurs) 

(:food) 

(:dinosaurs) 

(:people) 

(:earth) 

(:land) 

(:dinosaur) 

(:plants) 

(smeateater) 

(:dinosaurs) 

(:water) 

(:people) 

(:food) 

(:dinosaurs) 

(:dinosaurs) 

(smeateater) 

(:water) 

(splants) 

(:water) 

' dinosaur) — UNIV —i ( ) 

' food) — TOK —^ ( ) — NUM (' enough) 

'dinosaur) — UNIV —> ( ) 

'people) — UNIV —^ ( ) 

•earth) — DEF —> ( ) — NUM —» Cone) 

•land) — TOK -» ( ) — NUM —* ('most) 

•dinosaur) — DEF ( ) — NUM —? Cone) 

•plants) — UNIV ( ) 

'meateater) — DEF —^ ( ) — NUM -> ('one) 

'dinosaurs) — UNIV —> ( ) 

'water) — UNIV —^ ( ) 

•people) —  UN I V  — (  )  

' food) — TOK —^ ( ) — NUM —(' enough) 

•dinosaurs) — UNIV —> ( ) 

'dinosaurs) —  TO K  — (  )  —  NU M  — > ('enough) 

'meateater) — TOK —> ( ) — NUM —> Cone) 

'water) — TOK —( ) — NUM —» ('enough) 

•plants) — TOK ( ) — NUM ('lots) 

•water) — UNIV —> ( ) 



APPENDIX E 

TRANSCRIPTION OF RETELLING: SUBJECT 091 

R: Okay, Carla, let's think back to the story about dinosaurs. Can 
you tell me about that story? Everything you can remember about 
the dinosaur story. 

S: There wasn't enough food for the dinosaurs and ... the dinosaurs 
were all dead, but before the first, there was first people on the 
earth ... most of the land was under water and the, a dinosaur, 
a dinosaur ate plants. A meateater ... meateater ate the plant-
eating dinosaurs. ... That's all I can remember. 

• R: Okay. You said most of the land was under water. Now tell me 
more about that. 

S: It means that, some of the, it means that there was water almost 
sill over the land. ... 

R: Okay. You said that there wasn't enough food. Why did the story 
say there wasn't enough food? 

S: For the, for the, enough food for the people and the dinosaurs 

• • • • 

R: You said that the dinosaurs were all dead before the first people. 
Now you're saying that there wasn't enough food for the people and 
the dinosaurs. Can you explain that to me? 

S: You see, there wasn't enough food for the dinosaurs and then the 
dinosaurs died before the first people were on earth. 

R: Okay. You said that some dinosaurs ate plants and that the meat-
eaters ate planteating dinosaurs and. that there wasn't enough 
food. Can you tell me about all that? Explain that to me. 

St Uh, it's true there wasn't enough food for the dinosaurs when the 
planteating dinosaurs that ate the, ate the . . . uh, planteating 
dinosaurs ... didn't have enough food. 

R: Okay. Planteating dinosaurs didn't have enough food. Why? 

S: They was always hungry and there wasn't enough plant, planteating 
dinosaurs to fill him up. . . . 

15 k 
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R: Can you tell me anything else about why there wasn't enough food 
for the planteating dinosaurs? 

S: Well, there wasn't enough water to have lots of plants under the 
water. 

R: Why? 

S: There's just, it was deep and there wasn't, just wasn't enough 
for the dinosaurs to eat. 

R: Okay, Carla, you remembered a lot about that story. 



APPENDIX P 

CLASSIFICATION OF INFERENCES: SUBJECT 091 

Inferred Proposition 
(Number of Related Prop, in Message Base) 

Type of 
Inference 

Class of 
Operations 

There wasn't enough food for the dinosaurs. 
(22, 25) 

16 
20 

III 
V 

The dinosaurs were sill dead. (29) 3 II 

Most of the land was under water. (Ok) 22 VI 

A dinosaur ate plants. (07) 22 VI 

A meateater ate the planteating dinosaurs. (10) 22 VI 

There wasn't enough food for the people and the 
dinosaurs. (22, 25, 30) 

19 
2k 

IV 
VII 

And then the dinosaurs died. (09) 22 VI 

They was always hungry. (22) 3 II 

There wasn1t enough planteating dinosaurs to fill 
him up. (27) 19 IV 

There wasn't enough water to have lots of plants 
under the water. (19) 19 IV 

There was water almost all over the land (0*f) 22 VI 
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APPENDIX G 

TERMINOLOGY USED IN FREDEHIKSEN'S SEMANTIC 
AND LOGICAL NETWORKS 

This list is based upon the list of terminology compiled by 

Marshall (1976). It has been edited to explain only the terminology 

used in this study, which employed a modified version of Frederiksen's 

system as discussed in Chapter 3. 

Symbols used in Networks 

) concept 
: ) concept to be determined and quantified 
' ) concept not to be determined and quantified 
" ) reference to proposition previously cited by number 
) empty slot — reference to unstated concept 

— REL — relation in Semantic or Logical Networks, arrow shows 
directionality 

@ marks an operation on the relation 
• branching, more than one set of relations follows the 

verb slot 

Relations 

Case relations, resultive propositions 

participant in the act 
recipient of the act (animate) 
recipient of the act (inanimate) 
proposition: prior state 
proposition: resulting state 
object causally involved in the act 
symbolic object resulting from the act 

Case relations, processive propositions 

PAT Patient participant in the act 
DAT Dative recipient of the act (animate) 
OBJ Object recipient of the act (inanimate) 

AGT Agent 
DAT Dative 
OBJ Object 
SOURCE Source 
RESULT Result 
INSTR Instrument 
THEME Theme 
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GOAL Goal proposition: state towards which process : 
directed 

THEME Theme symbolic content of cognitive process 

Stative relations 

DEG Degree degree of attribution (used in comparative 
superlative attributes) 

CAT.ATT Attribute nominal attribute or category 
HASP Has part object on right is part of object on left 
LOC location location of object or event 
MAN manner adverbial 

Determination 

DEF definite 
TOK indefinite 

Quantification 

UNIV universal 

0 null set 
NUM quantity indicated in following slot 

Operation on relations 

QUAL 

NEG 
MUST 
CAN 
MAY 
PAST 
CONT 

qualifier 

negative 
necessity 
ability 
might 
tense 
aspect 

Causal relations 

CAU 

changes truth value of relation by qualifying 
or limiting it 

opposite of relation 
relation must occur 
relation can occur 
relation might occur 
one of a variety of tenses 
one of a variety of aspects 

proposition on right is caused by proposition 
on left 

Relative relations 

EQUIV 

EQUIVe. NEG 

ORD 

proposition on right is same as proposition on 
left 

proposition on right is not the same as proposi
tion on left 

proposition on right follows proposition on left 



APPENDIX H 

FREDERIKSEN'S TAXONOMY OF TEXT-BASED INFERENCES' 

Major Classes of Text-Based Inference 

Class of Operations Units Inference Types 

I. Lexical Operations 

II. Identification 
Operations 

III. Frame Operations 

IV. Event Generation 

V. Macrostructure 
Operations 

lexical 
concepts 

objects, 
actions, 
states, 
events 

event 
frames 

event 
proposi
tions 

proposi
tions 

1. LEXICAL EXPANSION 

2. LEXICALIZATION 

3. ATTRIBUTE INFERENCE 

if. CATEGORY INFERENCE 

5. TIME INFERENCE 

6. LOCATIVE INFERENCE 

7. HASP INFERENCE 

8. DEGREE INFERENCE 

9. ACT INFERENCE 

10. CASE INFERENCE 

11. INSTRUMENTAL INFERENCE 

12. RESULT INFERENCE 

13. SOURCE INFERENCE 

1^. GOAL INFERENCE 

15. THEME INFERENCE 

16. FRAME TRANSFORMATION 

17. DISEMBEDDING OPERATIONS 

18. EMBEDDING OPERATIONS 

19. EVENT INFERENCE 

20. SUPERORDINATE INFERENCE 

21. SUBORDINATE INFERENCE 

•Frederiksen, C.H. "Discourse Comprehension and Early Heading," L. 
Resnick and P. Weaver (Eds.), in Theory and Practice of Early Reading. 
Hillsdale, N.J.: Lawrence Erlbaum Associates, 1977a. 
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Class of Operations Units3 Inference Types*3 

VI. Algebraic Operations relative 22. ALGEBRAIC INFERENCE 
systems 

A. METRIC 

B. NONMETRIC 

VII. Dependency dependency 23. CAUSAL INFERENCE 
Operations systems 

2k. CONDITIONAL INFERENCE 

A. ENABLEMENT INFERENCE 

B. PRESUPPOSITION 

C. ANTECEDENT INFERENCE 

25. LOGICAL INFERENCE 

A. DEDUCTIVE INFERENCE 

B. CONDITIONAL PERFECTION 

VIII. Truth-Value proposi 26. TRUTH-VALUE OPERATIONS 
Operations tions 

A. QUALIFICATION 

B. NEGATION 



APPENDIX I 

FORM FOR TEACHER RANKING OF PUPIL'S READING ACHIEVEMENT 

Directions to the teacher: 

Please rank the students in your class from high to low in terms of 
reading achievement. Base the ranking upon your own judgment of how 
well the student performs on daily reading tasks in the classroom. 
Consider especially whether he gives evidence of understanding what 
he reads. 

If you have a pupil whom you consider to be a nonreader, please indi
cate by writing NR beside his name. 

161 



APPENDIX J 

FORM FOR PUPIL'S SCORES ON ACHIEVEMENT TEST 

After the Teacher Rankings of Pupils' Reading Achievement were 
collected, the researcher compiled a list of the students' Total 
Reading percentile scores on the Stanford Achievement Test: Reading 
Tests given in the district as part of the State of Arizona Third 
Grade Reading Testing Program. 

Student's Name Percentile Score 
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