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ABSTRACT 

Of interest to the educator and the learning theorist are the 

processes by which the writer imparts and the reader comprehends infor

mation in connected discourse or text. These processes are presumably 

facilitated by adherence to linguistic, style, and organizational con

ventions appropriate for factual, descriptive texts. Two conventions 

that are typically advocated by technical and non-technical writing 

style guides are initial topicalization, a paragraph should begin with 

a statement of its topic; and paragraph coherence, factual information 

should be presented in a logical progression. Although there is general 

agreement that the implementation of these conventions will produce 

clear, comprehensible textual materials, the empirical basis and theo

retical rationale for these conventions are not well established. 

In five experiments, topic location and coherence were investi

gated to determine effects on readers' recognition and recall of infor

mation in factual paragraphs. Subjects' (N = 24) judgments were 

utilized in Experiment I to define topic information in the eight para

graphs taken from previous research. Although topic information typi

cally consisted of two propositions, subjects' designations of topic 

information did not consistently coincide with the specification of 

superordinate information in the paragraphs as defined by previous 

research. Therefore, in the subsequent experiments, topic information 

was defined in accord with the empirical designations obtained in 

Experiment I. 

x 
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Using complex sentence versions of the eight paragraphs, it was 

demonstrated in Experiment II that initial topicalization in the 

paragraphs resulted in reliably more correct topic identifications than 

when the topic was presented last. Paragraph coherence, defined in terms 

of the arrangement of sentences within the paragraphs, did not affect 

subjects' correct identifications of topic information. The findings of 

Experiment II were replicated in Experiment III in which simpler sentence 

versions of the same paragraphs were used. 

In Experiment IV, the complex sentence versions of the para

graphs were used to investigate the effects of two levels of processing 

load and of topic position (first or last) within paragraphs on topic 

and total recall. Initial topicalization resulted in a significant 

facilitation of topic recall in both processing load conditions but only 

resulted in an increase in total recall in the heavier processing load 

condition. That is, total recall increased as a function of topic 

location when subjects read and recalled four paragraphs at a time but 

did not differ when subjects read and recalled one paragraph at a time. 

The effects of both topic location (first and last) and para

graph coherence (high or low) on the recall of paragraph information were 

investigated in Experiment V using the simple sentence versions of the 

paragraphs. Both initial topicalization and high paragraph coherence 

resulted in reliably greater topic and total recall. When the effects 

of these variables on recall of only subordinate information were 

analyzed, paragraph coherence but not topic location resulted in better 

recall. 



xii 

In summary, initial topicalization consistently facilitated the 

identification and recall of topic information but did not affect recall 

of subordinate information. High paragraph coherence resulted in better 

recall of both topic and subordinate information in the paragraphs but 

did not affect the readers' ability to identify topic information. 

These results have implications for the technical writer attempting to 

clearly impart factual information in paragraphs. 

These data also raise several issues that a theory of text 

comprehension should be able to address. Such a theory should predict 

subjects' judgments of topic or superordinate information, paragraph 

recall as a function of the number of coherence violations, and recall 

as a function of topic location within paragraphs. 



LITERATURE REVIEW 

Traditional research on verbal learning has concentrated on 

small units of analysis such as nonsense syllables and words« Although 

empirically based research on larger linguistic units such as texts has 

been conducted for several decades, typically in the area of education, 

recent theoretical developments in linguistic memory, e.g., Collins and 

Quillian (1969), Anderson and Bower (1973) , and Anderson (1976) have 

spawned considerable interest in text learning. 

Several factors have impeded the investigation of textual and 

prose materials, including the lack of theory to guide research. Other 

factors were the inappropriateness of the experimental methodology tra

ditionally used by psychologists, the complex nature of the verbal 

processing tasks performed by subjects, the lack of adequate schemes for 

representing the structure and content of prose materials, and problems 

of measuring learning in such complex tasks. The nature of these fac

tors and some attempts to deal with them will be the topic of discussion 

in this section of the paper. 

Limits Imposed By Experimental Methodology 

The experimental methodology utilized in verbal learning 

research has typically involved manipulating a few interesting variables 

(such as scaled association values, inhibition, serial position, or 

interference conditions) while holding constant variables such as the 

stimulus materials and the experimental context. Thus changes 

1 
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in measured behaviors were assumed to result only from the changes in 

independent variables. The processing of verbal materials is, however, 

a composite of highly complex interacting processes. Attempts at exper

imental rigor have often interfered with verbal processing strategies 

that are typical of extra-experimental verbal learning. The results of 

this body of research using syllables and words as units of analysis are, 

therefore, of limited value in understanding the processing of complex 

verbal materials such as texts. 

According to Thorndike (1975), the processing of verbal 

information involves the integration of incoming verbal information into 

the situation or context in which the information occurs (conversation, 

text, etc.). The activation and utilization of stored world knowledge, 

the generation of inferences from incoming information, and the use of 

expectations of how the information is to be used also affect verbal 

information processing. These processes presumably influence verbal 

comprehension. Attempts to control for these processing variables by 

traditional verbal learning researchers have included the use of 

"artificial" stimulus materials to control individual differences in the 

above processing abilities. However, these controls also may lead 

subjects to use processing strategies which are specific to the arti

ficial conditions imposed. That is to say, processing strategies used 

to learn syllable or word lists may not coincide with those used to 

process complex verbal materials such as texts. 

Attempts to generalize from the findings of studies involving 

small linguistic units of analysis to learning from textual and prose 
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materials have been controversial. Serial position effects have been 

found consistently in recall of word lists, for example, Murdock (1962) 

and Glanzer and Cunitz (1966); however, serial position effects in 

prose materials have been inconsistent. Primacy effects, the superior

ity in recall of the first few sentences of a passage, have been 

reported by Fraze (1969). Deese and Kaufman (1957) reported both pri

macy and recency effects. On the other hand, studies by Wilson (1931) 

and Richardson and Voss (1960) found that serial position had no influ

ence on recall. 

Meyer and McConkie (1973) presented a reasonable explanation 

for these contradictory results. They devised a linear scheme for repre

senting the structure of prose materials, where information high in the 

structure was more important to understanding the materials than was 

information low in the structure. Their study investigated both serial 

position effects and effects of prose structure on recall. The height 

of information in structure of a passage related to recall of infor

mation, however, serial position tended not to be related to recall. 

Only when information high in the structure appeared at the beginning 

of a passage was a serial position effect found. Meyer and McConkie 

(1973) showed that height of information in the structure of the passage 

accounted for most of the variance attributed to serial position effects. 

Based on this finding, Meyer and McConkie suggested that inconsistencies 

in previous studies on the effects of serial position in texts may be 

explained by structure of passage content. 

Contradictory findings on proactive and retroactive interfer

ence in prose learning have also been reported in the literature; that 
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is whether old information interferes with the retention of new informa

tion, or whether new information causes forgetting of previously learned 

information. Proactive and retroactive inhibition have commonly been 

reported in a variety of word list studies, e.g., Keppel (1968). Retro

active inhibition in prose learning has been reported by Slamecka (1960), 

King and Cofer (1960), Gillman (1970), and Crouse (1970, 1971), but 

others have not found such effects, e.g., Ausubel, Robbins, and Blake 

(1957). Meyer and McConkie (1973) suggest that these contradictory 

results may be due to a failure to examine passages for structural simi

larities and differences as well as similarities and differences in 

topics and content. It was suggested that proactive and retroactive 

inhibition may only occur when passages have both structural and content 

similarities. 

Limits Imposed by Task Variables 

Experimental control over task variables and demand characteris

tics imposed by verbal learning tasks have also posed problems for those 

studying the processing of linguistic information. A variety of task 

variables have been found by educational psychologists to affect sub

jects' strategies in verbal processing. Task variables which have been 

found to influence processing include: the type of verbal task performed, 

the subjects' purpose or goal in processing verbal material, the type of 

responses required of subjects, exposure time of the stimulus materials, 

and the type of information to be extracted by the subjects from 

stimulus materials. 



5 

Because it has been found that learning from prose materials 

is a function of both text characteristics and the reader's type of 

processing activity, it is important to isolate the effects of task and 

processing variables- The following discussion will center around re

search conducted on task variables affecting processing of verbal 

materials. 

The majority of research performed on task variables in prose 

learning has been conducted by educational psychologists. The typical 

methodology used for studying prose learning has involved manipulating 

the students' activities during acquisition of prose information by 

means of special instructions, suggestions, or questions, and observing 

the effects of these variables on learning and retention. The following 

are four major techniques that have been used to influence student 

activities in the learning situation: 

1. Response modes—subjects are instructed to take notes, 

underline key ideas, etc., while reading or listening to a lecture. 

2. Objectives specified—subjects are informed of what they 

are expected to learn from a given unit of verbal material. 

3. Inserted questions—subjects answer questions which are 

presented periodically within a prose passage. 

4. Advance organizers—subjects are presented with information 

to help them relate new material to what they already know. 

Response Modes 

It is often presumed by instructors that encouraging students 

to take notes, make summaries, or in some way take an active role in 
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learning situations would result in better learning. However, empirical 

evidence on this issue has been controversial. The investigation of 

note taking in classroom lecture situations is exemplary of these 

findings. 

The act of taking notes in a lecture situation can aid or hin

der memory for lecture information. As reported by DiVesta and Gray 

(1972, 1973), note-taking can facilitate learning by providing two major 

functions: (1) an encoding function in which verbal information is 

transformed into more meaningful form, and (2) an external storage 

function where notes are used for later review. On the other hand, 

since notes are typically taken while listening to lectures, this acti

vity may interfere with students' ability to listen and encode 

information (Aiken, Thomas, and Shennum 1975; Peters 1972). 

Fisher and Harris (1973) reported that the external storage 

fionction of notes was of more benefit for immediate recall than was the 

encoding function. They reported that subjects who took no notes during 

a lecture, but reviewed a lecture summary, recalled more information 

than did subjects who took notes while listening and then mentally re

viewed before recall testing. In addition, Fisher and Harris also found 

that subjects who recorded and reviewed their own notes recalled more 

information than subjects who recorded their own notes, but reviewed 

lecture summaries or students who recorded no notes, but reviewed the 

summary. This latter finding supports the notion that student involve

ment during the learning process can facilitate learning. 

Conversely, Aiken et al. (1975) reported that the act of note-

taking can interfere with encoding of lecture information. They found 



that students who took notes while listening did not recall any more 

than students who only listened to the lecture. On the other hand, 

Aiken et al. found that when the act of note-taking was separated from 

listening to a segmented lecture, recall was facilitated. That is to 

say, students who took notes during an interval between lecture seg

ments recalled more information than students who took notes while 

listening or students who took no notes. 

Subsequent research by Thomas, Aiken, and Shennum (1975) indi

cated that other coding/rehearsal strategies, such as taking notes on a 

topical outline between lecture segments, further improved recall per

formance. The above two studies only observed the encoding value of 

note-taking since students did not review notes before a delayed recall 

test. In a later study, Thomas (1978) investigated both the encoding 

and external storage values of note-taking by allowing subjects to 

review their notes. It was found that the external storage function of 

reviewing notes outweighed the interference effect resulting from taking 

notes while listening and the facilitating effect of taking notes on a 

topical outline. It was concluded that the student activity of taking 

notes was also of benefit by providing an external storage of lecture 

information. 

Objectives Specified 

When subjects are informed as to what concepts they are expected 

to extract from verbal materials prior to actual presentation, subjects 

generally learn those concepts better than subjects who do not receive 

learning objectives. This result is subject to factors such as passage 
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length, density of information in the passage, and the number of 

learning objectives that are presented. 

Lawson (1973) reported evidence that providing specific 

objectives facilitates intentional learning but that their effect on 

incidental learning is not clear. Jenkins and Neisworth (1973) found 

that when objectives were provided, performance on test items was 

superior to performance when objectives were not presented. In a study 

by Duchastel and Brown (1974) subjects provided with a list of learning 

objectives did better than controls on objective-relevant questions, 

but did poorer than controls on objective-irrelevant questions. When 

compared on total test scores, the groups did not differ. This facili

tation of intentional learning at the expense of incidental learning has 

now been confirmed by Fraze and Kreitzberg (1975) and Gagne and Rothkopf 

(1975) and appears to be a general finding. 

Kaplan and associates (Kaplan 1974; Kaplan and Simmons 1974; 

Kaplan and Rothkopf 1972; and Rothkopf and Kaplan 1972) performed a 

series of experiments using the same passages and objectives and reported 

the following results: (1) intentional learning is consistently superior 

to incidental learning (2) intentional learning is better when learn

ing objectives are more specific, less dense with respect to informa

tion content, and distributed throughout the text rather than presented 

en masse at the beginning of the text, and (3) incidental learning is 

generally unaffected by the above mentioned variables, but does 

decrease with passage length. 
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Inserted Questions 

The focus of students' attention can also be directed to 

specific information in prose materials by inserting appropriate ques

tions at relevant positions in texts. Research on inserted questions 

has typically been viewed as an extension of the principle of overt 

responding commonly employed in programmed materials. Impetus for this 

type of research came from Rothkopf (1966) where inserted questions 

resulted in an increase in intentional learning. 

A fairly consistent pattern has emerged from the results of 

Rothkopf's (1966) initial study and those of other studies employing 

similar methodologies and factual materials. Studies by Rothkopf (1966, 

1972); Rothkopf and Bisbicos (1967); Rothkopf and Bloom (1970); Fraze 

(1967, 1968); Fraze, Patrick, and Schumer (1970); Boyd (1973); McGaw 

and Grotelueschen (1972); and Snowman and Cunningham (1975) all used 

factual questions and immediate posttests, and with minor exceptions, 

found the following results: (1) inserted questions which appeared 

before the prose to which they related (prequestions) had a facilitating 

effect on question-related materials but no general or overall effect, 

and (2) inserted questions which appeared after the material to which 

they related (postquestions) had a facilitating effect on question-

related material and a small general facilitation on posttest scores. 

In other words, both pre- and postquestions resulted in increased in

tentional learning, but only postquestions facilitated incidental 

learning. 

A number of recent studies have replicated these effects using 

delayed posttests (Boker 1973; Hiller 1974; Natkin and Stahler 1969; 



Sanders 1973; Swenson and Kulhavy 1974). It appears, therefore, that 

both inserted questions and learning objectives are effective means of 

directing subjects' attention toward specific information in prose 

materials, often at the expense of other material in texts. Although 

this finding may serve as a useful educational tool, it can also be a 

potential bothersome variable to be controlled by the investigator of 

prose learning. 

Advance Organizers 

An advance organizer, according to Ausubel (1963), provides a 

"conceptual bridge" between new verbal information and concepts already 

established in cognitive structure. Ausubel (1963) hypothesized that 

factual verbal learning can only occur when it is possible for new 

information to be related to concepts already established in memory 

structures. According to Ausubel (1963), an advance organizer is simply 

an outline of the novel information presented at a high level of 

generality and abstraction. Ausubel's (1963) hypothesis spawned re

search on advance organizers which provided the necessary link between 

existing knowledge and novel prose information. 

Several investigators have reported that a variety of advance 

organizers, placed both before and after prose materials, facilitated 

recall of those materials (Allen 1970; Andrews 1973; Ausubel I960; 

Ausubel and Fitzgerald 1961, 1962; Clawson and Barnes 1973; Proger 

et al. 1973; Scandura and Wells 1967; Schnell 1973). As theorized by 

Ausubel (1963), short statements, superordinate to a text and placed in 

advance of the text, may serve as advance organizers and facilitate 
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retention of the textual materials. Dooling and Mullet (1973) and 

Rickards (1977) reported that placing such short statements as phrases 

or short sentences in advance of texts (about 100 words) did indeed 

facilitate retention of the texts. 

Although some of the studies investigating advance organizers 

lack appropriate controls, it seems reasonable to draw one general con

clusion: when the prose to be learned is particularly difficult or novel, 

or when the subjects' ability is limited with respect to the passage 

being learned, organizers that are general and abstract can facilitate 

retention of the materials. 

In a critical review of the literature on advance organizers, 

Lawton and Wanska (1977) imply a need to empirically define the term 

advance organizer. That is to say, if an advance organizer such as a 

phrase preceding a text is superordinate to that text, a scheme is 

required to characterize the structure and content of the text so that 

the superordinate-subordinate distinction can be specified. The lack 

of use of such a scheme for representing prose materials makes compari

sons between studies and materials impossible in the four above men

tioned areas of study on task variables. 

Although research on task variables provides potentially use

ful information to the educator, it also indicates the need for control 

over these variables when investigating.processing of prose materials. 
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Limits Imposed by Structure and Content 
Variables of Textual Materials 

As previously stated, if the structure and content variables of 

prose cannot be delineated, the results obtained while investigating a 

given set of prose materials cannot be generalized to other prose mate

rials. The relative difficulty in devising an agreed upon scheme for 

representing the content and structure of prose materials has impeded 

research into prose learning. The inherent complexity of prose materi

als makes it difficult to specify similarities and differences between 

passages, and therefore, difficult to construct sets of materials which 

differ in systematically controlled ways. The requirements of a system 

for representing structure and content of prose materials should include 

such variables as topic, plot structure, and various types of semantic 

relationships. 

Crothers (1972) , Kintsch (1974), and Meyer (1975) have devised 

systems for representing structure and content of prose materials. Only 

the systems devised by Kintsch and Meyer (which are quite similar sys

tems) predict recall of prose materials where superordinate information 

was recalled more often than subordinate information. 

Meyer (1975) presented a method of representing structure and 

content of three passages of about 575 words which were derived from 

Scientific American articles. Semantic content of the passages were 

represented by propositions which are a relation, e.g., a verb or an 

adjective and one or more arguments, e.g., nouns. Relations are logical 

predicates which relate the arguments of the passage. Passage structure 

is determined by the interconnections between propositions and indicates 
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the superordinate-subordinate relationships of the propositions in 

prose. Meyer (1975) reported that information high in content struc

ture (superordinate information) was recalled more often than informa

tion low in content structure (subordinate information) in both 

immediate and delayed recall testing. 

Kintsch (1974) presented a similar method of representing 

content and structure of prose materials. His investigations on the 

relationship of prose content and structure are much more extensive than 

those reported by Meyer (1975). For this reason and the fact that 

Kintsch's propositional system and prose materials will be utilized in 

the following reported studies, the following discussion will outline 

Kintsch's (1974) propositional system and the results of some of the 

relevant research conducted by Kintsch (1974). 

Kintsch's propositional model is an attempt to describe how 

knowledge is represented in memory. Despite the fact that the proposi

tion model makes the distinction between episodic and semantic 

memory, specifically addressing semantic memory, it is not assumed that 

the model cannot deal with episodic memory. 

Propositional theory postulates that knowledge is represented 

in terms of propositions which consist of a n-tuple of word concepts, 

one serving as a predicator and the others as arguments (Kintsch 1974). 

Word concepts are abstract entities expressed verbally as words. Think

ing and verbal processing presumably occurs at the propositional level. 

Ideas, therefore, are represented by propositions, and natural language 

represents or expresses these propositions. Proposition theory acknowl

edges several levels of knowledge, any or all of which are accessible 



to memory. However, the proposition unit is assumed to be the proper 

unit of analysis for at least one level of knowledge representation. 

The proposition unit is considered a practical unit of analysis because, 

as thoughts become articulated, they must go through the propositional 

level of knowledge representation. In other words, the proposition 

model is a process model which assumes that at some point in the memory 

process, experience is represented in propositional form, making pro

position units a proper means of representing semantic information. 

Three theoretical terms, having the status of axioms, are 

included in the proposition model. These basic theoretical terms are 

word concept, proposition, and text base. Word concepts are abstract 

entities that may be expressed in the surface structure of texts as 

words or phrases. Each word concept in memory has a corresponding lexi

cal description that specifies its meaning and use. According to the 

model, lexical descriptions may contain sensory or motor information as 

well as semantic information. The semantic components of lexical de

scriptions are defined through references and associations to other words. 

Word concepts occur in semantic memory in two ways: as lexical 

entries or word-concept types, and as descriptors of other terms in 

semantic memory, known as word-concept tokens. Word-concept types refer 

to what a person knows about a concept in terms of sensorimotor informa

tion, whereas word-concept tokens function as descriptors in many other 

lexical entries through their associations with those memory units. A 

token is understood through the relationship with its type, which makes 

available all the information about its meaning and use that is stored 

with the word-concept type. 
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A text base is represented in memory by word-concept tokens. 

Understanding text involves understanding word-concept tokens and their 

inter-relationships. Tokens are understood by accessing from memory 

the word-concept types and their inter-relationships. The inter

relationships of word-concept types are understood by analyzing the 

structure of the text. Finally, understanding text involves assimilat

ing textual information with one's general store of knowledge. It is 

assumed, incidently, that a text base completely expresses the idea that 

a speaker or writer has in mind. Ideas are thoroughly represented by 

the text base. 

Another feature of text comprehension is the fact that it 

proceeds at several levels of processing. The proposition model is 

primarily concerned with the idea level or text base. There also exists 

a linguistic level in which words and sentences are used together with 

their syntactic descriptions and finally, there exists the actual pho

nemic or graphemic expressions of textual information. Psychological 

process models such as the proposition model may operate on any one of 

these levels. For example, sentence comprehension may occur at the 

acoustic or graphic level, at the linguistic surface level, at various 

depths of transformation, or at the idea level. 

Ordered lists of propositions make up the semantic text base. 

The elements of a proposition are word concepts, known also as lexical 

items. As stated previously, a proposition consists of a predicator and 

one or more arguments. In this scheme, word concepts may be either 

arguments or predicators. It is the lexicon that specifies which combi

nations of word concepts as arguments and predicators are permissible. 



Word concept, proposition, and text base as axioms, are not 

directly testable. However, the following discussion will outline some 

of the research performed by Kintsch and Keenan (1973) which supports 

the use of propositions as units of verbal analysis. 

In an attempt to determine if the number of propositions per 

sentence was an important psychological variable, Kintsch and Keenan 

(1973) had subjects read paragraphs and sentences where the number of 

propositions varied by the number of words held constant. Reading time 

was found to be a monotonically increasing function of the number of 

propositions that were processed. The measure of propositions processed 

was the number of propositions recalled immediately after reading the 

sentences or paragraphs. Kintsch and Keenan concluded that being able 

to relate the experimental variable of reading time to the theoretical 

concept of number of propositions in the text base confirmed experimen

tally a predication derived from the proposition theory. 

Although the above study treated all propositions as though 

they were equivalent with respect to recallability, Kintsch and Keenan's 

data indicated that this was not the case. Two possible explanations 

for the nonequivalence in recallability of various propositions were pre

sented. First, propositions may be different because of the role they 

play in the text base; the propositional hierarchy may determine the 

recallability of propositions, independent of their properties as indi

vidual propositions. Second, the number and type of arguments contained 

in a proposition might influence how easy or difficult it is to recall, 

even when its role in the text base is controlled. 
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The experiment conducted by Kintsch and Keenan (1973) provides 

support for the first of the above explanations of differential proba

bility of recall for propositions. Their subjects, given free reading 

instructions recalled 80% of the propositions read. The percentage of 

those propositions presented that were actually recalled was independent 

of either the total number of propositions in each sentence, the total 

number of arguments in the propositions for each sentence, or the read

ing time for that sentence. The hierarchical relationships among 

propositions in each sentence were, however, a determinant of recall: 

recall for superordinate propositions was 86%, recall for all subordi

nate propositions was 74%. Recall of propositions was also analyzed in 

terms of the number of subordinate propositions or descendents that 

were associated with each proposition. Propositions with three or more 

descendents were recalled 90% of the time, whereas propositions with no 

descendents were recalled about 60% of the time. The part of speech 

that propositions represented also affected probability of recall. For 

example, the error rate for propositions which represented adjectival 

or adverbial modifiers was 30%, whereas the error rate for proper nouns 

used as modifiers was only 8%. 

To investigate the second possible reason for differential 

recallability of propositions, that number of arguments per proposition 

affects recall, Kintsch and Glass (1974) controlled number of proposi

tions per sentence while varying the number of arguments per sentence. 

They found that it was the number of propositions per sentence rather 

than the number of arguments which predicted recall. In addition, with 

the number of content words per sentence controlled, Kintsch and Glass 
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reported: (a) differences in total recall were small (b) partial recall 

was more than twice as great for sentences based on a single proposition 

(c) therefore, complete sentence recall was substantially better for 

sentences that were a single proposition unit than for sentences that 

were not. They concluded that propositions rather than content words 

per sentence were the critical determinant of recall, and that proposi

tions were a meaningful unit of analysis since they tended to be re

called in an all-or-none fashion. 

In another study relating propositions to recall, Kintsch et al. 

(1975) controlled for number of words and number of propositions, but 

varied the number of different arguments in short paragraphs. They 

reported that reading times were longer and recall was less for para

graphs with many different arguments than for texts with fewer arguments. 

The probability that a word concept was recalled increased as a function 

of both the number of times that the arguments were repeated in the 

paragraphs and the number of times the arguments were repeated in the 

text base. In addition, Kintsch et al. found a strong superordinate-

subordinate distinction in the probability of proposition recall in both 

immediate and delay recall conditions. High level (superordinate) prop

osition were recalled significantly more often than mid-level or low 

level propositions. In fact, the probability of recall of level one 

propositions was twice that of level three through five propositions 

in immediate recall. 

Although the proposition may be an adequate unit of analysis 

for characterizing textual materials, Kintsch's (Kintsch et al. 1975) 



designation of superordinate information is somewhat suspect since he 

does not present a precise method of identifying superordinate or high-

level information. In fact, Kintsch's designation of superordinate 

information is intuitively based (Kintsch et al. 1975; Kintsch and 

van Dijk 1978). 

Limits Imposed by Problems in Measuring 
Learning from Prose Materials 

The problem of determining what and how much is learned after 

reading prose materials has primarily been a problem of adequately 

characterizing textual materials. What has been lacking is a compre

hensive model of text structure and content, the characterization of 

relationship among concepts stated in the text, the structural organi

zation of the text, and other non-content aspects of textual materials. 

Some of the methods used in psychology to measure prose compre

hension include reaction times, recognition probabilities, and recall 

probabilities. The most commonly used method of assessing prose 

learning has been free recall or serial recall of the passage read. The 

obtained recall protocols are then compared to the passage to determine 

what has been learned. Scoring of recall protocols has ranged from a 

verbatim comparison to the passage read to scoring for deep structure 

propositions used by Kintsch (1974) and Meyer (1975). These proposi-

tional methods of characterizing textual materials have the advantage 

of representing the semantic structure rather than just the surface 

structure of the texts. Propositional analyses are, therefore, closer 

approximations to representing the meaning of prose materials. 
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Topic Recall and Paragraph Coherence 

As previously stated, several studies have reported relation-

ships between structure and recall of textual materials (Kintsch and 

Keenan 1973, Kintsch et al. 1975, and Meyer 1975). Information high in 

level or content structure (superordinate information ) was recalled 

more often than information low in level or content structure (subordi

nate information). Using Kintsch's (1974) propositional analysis of 

textual materials, Kozminsky (1977) replicated the levels effect using 

longer texts (300 words) than those used by Kintsch. Kozminsky also 

reported an effect similar to that described by research on advance 

organizers. That is, subjects' recall was affected by short statements 

placed in advance of the texts. Subjects' recall of information related 

to the statements was enhanced, however, no general increase in recall 

was attributed to the statements regardless of whether they discussed 

superordinate or subordinate propositions. Also utilizing Kintsch's 

propositional analysis, McKoon (1977) found that statements from para

graphs containing superordinate propositions were verified faster than 

subordinate proposition statements in delayed but not immediate testing. 

In addition, McKoon placed superordinate or subordinate propositions at 

the beginning or end of each paragraph. Superordinate and subordinate 

information placed at the beginning of paragraphs was consistently 

verified faster than when it appeared at the end of paragraphs in the 

delayed testing condition. However, no statistically significant 

position effects were reported. 

Kintsch et al. (1975) found that argument repetition in the 

text base and surface structure of paragraphs had an effect on general 



recall of the paragraphs. The paragraphs were controlled for number of 

words and number of propositions, but differed in the number of arguments 

in the text base (many versus few). Reading times were longer and recall 

was less for texts with many different arguments than for texts with few 

arguments. The probability that an argument was recalled also increased 

as a function of both number of repetitions of the argument in the text 

base and in the surface structure of the paragraphs. These results were 

replicated by Manelis and Yekovich (1976) using sentences subjected to 

a propositional analysis. 

Also stated previously, is the fact that the designation of 

superordinate information in Kintsch's (1974) propositional analysis is 

left to the intuitive discretion of the investigator. Perfetti and 

Goldman (1974) suggested a definition for the theme or main idea in 

paragraphs: the agreement among subjects as to the designation of theme. 

Hornby (1972) applied this technique to sentences with embedded relative 

clauses and obtained reliable results. Perfetti and Goldman found 

thematic superordinate information to be a superior cued recall device 

than other information in paragraphs. Tenenbaum (1977) reported that 

placing the main idea of paragraphs at the beginning rather than in the 

middle of the paragraphs improved recall of the paragraphs. Both recog

nition and recall of the main idea and details of the paragraphs were 

facilitated by placing the main idea at the beginning of the paragraphs. 

The main idea, when appearing first, however, was always strongly marked 

as the main idea by the context in which it appeared. Meyer (1975) 



referred to this marking of information as signalling. She reported 

that signalling alone could cause a facilitation in recall of signalled 

information. 

Despite the fact that comparing results across some of the 

above studies is difficult, it does appear that topic, main idea, the

matic, or superordinate information does have different properties than 

subordinate information in paragraphs. 

It has been reported in several studies that manipulations in 

surface structure of paragraphs can reduce recall of information in 

paragraphs. For example, Blount and Johnson (1973) reported that 

violations in the logical order of words within sentences of short 

paragraphs reduced recallability of those sentences. Sentences with 

clauses in correct temporal order were recalled better in both the 

active and passive voice than the same sentences with the clauses in 

reverse temporal order. In a study by White and Gagne" (1976) it was 

reported that a coherence manipulation affected general recall of para

graphs. Subjects read paragraphs containing 12 linked or non-linked 

sentences. Linked sentences were defined as sentences which shared 

common concepts with the preceding sentence. Linked sentences resulted 

in better recall than did non-linked sentences. Meyers and Boldrick 

(1975) manipulated paragraph coherence by randomly rearranging the 

sentences in paragraphs and also observed a decrement in proposition 

recall resulting from the coherence manipulation. Recall was reduced 

in a direct proportion to the degree of the coherence manipulation. 
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Haviland and Clark (1974) proposed the Given-New Contract to explain 

decrements in recall as a result of coherence violations between prose 

sentences. 

One study has attempted to evaluate the effects of both topic 

location in paragraphs and paragraph coherence on topic identification 

and paragraph recall (Kieras, 1978). Topic information was defined in 

terms of its position in the semantic structure of the paragraphs. 

Kieras reported that the topic of simple paragraphs tended to be re

called more often than other information in a cued recall task. This 

finding was generally consistent regardless of either topic location or 

paragraph coherence; however, the combined effects of low coherence 

and topic-last conditions resulted in lower total recall. 

In addition, topic information was consistently identified by 

subjects as the topic of paragraphs, but when the topic appeared first 

in the paragraphs it was more likely to be identified than when it 

appeared last. These results may have been affected by the fact that 

topic statements were unique in that they were always agent-action-

effect sentences as opposed to descriptive modifying statements, which 

typified the remainder of the sentences used. Fillmore (1968), 

Gomulicki (1956) , and Grimes (1972) reported that agent-action-effect 

statements were recalled more often from texts than descriptive 

modifying statements. 

Kieras (1978) attributed the lack of a difference in topic 

recall, as a function of topic location, to a minimal processing load 

imposed on the reader's memory by the simple paragraphs. It is possible 
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that longer more complex paragraphs would result in a heavier load on 

memory or lead to more powerful effects of topic location and 

paragraph coherence on topic and subordinate information recall. 



INTRODUCTION TO CURRENT STUDIES 

Of continued interest to the educator and the learning theorist 

are the processes by which the writer imparts and the reader comprehends 

information in connected discourse or text. These processes are pre

sumably facilitated by adherence to linguistic, style, and organiza

tional conventions appropriate for factual texts. A variety of techni

cal and nontechnical writing style guides are available to instruct the 

writer as to the optimal utilization of these conventions. Two commonly 

advocated rules are: (1) initial topicalization, a paragraph should 

begin with a statement of its topic, and (2) paragraph coherence, facts 

should be presented in a logical progression. Although there is general 

agreement that the implementation of these conventions will produce 

clear, or at least more comprehensible textual materials, the empirical 

basis and theoretical rationale for these conventions is not well 

established. 

Text organization and its effect on reading comprehension has 

been ivestigated at several levels of analysis. Research involving 

macrostructure, frames, or schema has been conducted with large texts 

such as stories and fables. It has been found that preknowledge of the 

overall organization of stories, or the manner in which episodes and 

resolutions of a story are related, leads to greater recall of such 

passages (Genter 1976; Mandler and Johnson 1977; Kintsch 1977; Rumelhart 

1976; and Thorndike 1977). 

25 
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With regard to more factual texts, Ausubel (1963) hypothesized 

that factual verbal learning can only occur when it is possible for new 

information to be related to concepts already established in memory. 

The implication of this notion is that novel information can be more 

readily learned if a conceptual bridge is provided to existing know

ledge. Ausubel's hypothesis spawned research on "advance organizers" 

which provide the necessary link between existing knowledge and novel 

prose information. Several investigators have reported that a variety 

of advance organizers facilitate learning from factual prose materials 

(Allen 1970; Andrews 1973; Ausubel I960; Ausubel and Fitzgerald 1961, 

1962; Clawson and Barnes 1973; Proger et al. 1973; Scandura and Wells 

1967; and Schnell 1973). As theorized by Ausubel (1963), short state

ments superordinate to a passage of text, placed in advance of such 

materials, may serve as advance organizers and facilitate retention of 

textual materials. Dooling and Mullet (1973) and Rickards (1977) 

found that placing single phrases or short sentences in advance of 

texts (about 100 words) facilitated retention of those texts. 

In a critical review of the literature, Lawton and Wanska 

(1977) imply a need to empirically define the term advance organizer. 

That is to say, if an advance organizer such as a phrase preceding a 

text is defined as superordinate to that text, a scheme is required to 

characterize the structure and content of the text, so that the 

superordinate-subordinate distinction can be specified. Such schemes 

have been devised by Crothers (1972); Kintsch (1974); and Meyer (1975). 

Only those systems devised by Kintsch (1974) and Meyer (1975), 

which are quite similar, predict that in recall of prose materials 



superordinate information should be recalled more often than subordinate 

information. Kintsch's system represents texts in terms of simple 

information and their interrelationships. The text base of prose 

materials is represented by propositions which include a relationship 

and one or more arguments. 

Even though systems such as those presented by Kintsch (1974) 

and Meyer (1975) have made it possible to represent systematically the 

structure and content of prose materials, little research has been 

conducted on organizational variables affecting recall of textual 

materials. Investigations of organizational variables such as initial 

topicalization (which may act as an advance organizer) and paragraph 

coherence may provide valuable information pertaining to the formula

tion of comprehensible paragraphs. Initial topicalization requires 

that a paragraph begin with the main idea or a statement of the para

graph's theme, and the coherence convention requires that each 

succeeding sentence should relate directly to previously stated infor

mation. Writing style guides generally agree that paragraphs adhering 

to these rules are more comprehensible than paragraphs which do not 

conform to these conventions. In addition, from an information pro

cessing standpoint, use of these rules should reduce processing load 

on short-term memory by allowing more efficient chunking of information 

(Kintsch and van Dijk, 1978). 

Topic Sentences 

Kieras (1978) reported that topic sentences of simple paragraphs 

were consistently chosen by subjects as representing the topic or theme 
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of the paragraphs; however, initial topicalization resulted in more 

correct topic identifications than when the topic sentences appeared 

last in the paragraphs. Topic sentences were defined in terms of their 

position in the semantic structure as determined by a propositional 

analysis of the paragraphs. It was also reported that the topic of the 

paragraph tended to be recalled more often in a cued recall task than 

the other .information in the paragraphs. The latter finding was gener

ally consistent regardless of the location of topic sentence within the 

paragraphs. 

Kieras suggested that the lack of topic location effects on 

recall of topic information may have been due to the limited load on 

memory due to the simplicity of the paragraphs used. Longer, more 

complex paragraphs could lead to stronger topic position effects. 

The specification of the "main idea," "topic," or "superordi-

nate information" has proven more difficult in more complex descriptive 

texts. Kintsch and Keenan (1973) and Kintsch et al. (1975) reported 

that superordinate information in sentences and short paragrphs was 

recalled more often than subordinate information in both immediate and 

delayed recall testing. Designation of superordinate information by 

Kintsch and Keenan (1973), Kintsch (1974), and Kintsch et al. (1975) 

was, however, somewhat arbitrary in that they did not present a precise 

method of identifying superordinate information. There are, however, 

several methods of determining superordinate information reported in 

the literature. 

Defining "topic" or superordinate information in paragraphs has 

been approached in three ways: (1) empirically—naive subjects judge the 
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main idea of paragraphs, for example, Perfetti and Goldman (1974) 

(2) formally—in terms of a proposition's position in the hierarchical 

structure of a text base, for example, Kintsch (1974) and Meyer (1975), 

usually determined by the consensus of those (experts) identifying the 

propositional representation of prose materials, and (3) formally—in 

terms of a proposition's position in a propositional network, for 

example, Kieras (1978), where the topic has the most primary, secondary, 

and etc. links with other propositions. 

Paragraph Coherence 

Haviland and Clark (1974) discussed coherence in terms of their 

model, the Given-New Contract. According to the model, the reader 

divides each sentence into given and new information, and then attempts 

to add new information to information already existing in memory. The 

given information serves as a pointer or address to some antecedent 

already in memory to which the new information may be added. In other 

wordsi the reader searches memory for a matching antecedent to the given 

information and after finding it attaches the new information to the 

antecedent. If a matching antecedent cannot be found, the reader must 

(1) construct some sort of linking structure between existing knowledge 

and the sentence information (2) treat all information in the sentence 

as new and construct a new separate memory structure, or (3) reanalyze 

the sentence for given and new information. 

Haviland and Clark's model predicts that coherence violations 

(presenting a series of new information without given information to 

which new information can be associated) slows or prevents integration 



of new information into memory. In support of this notion, Kieras 
ft 

(1978) found that violations in the Given-New Contract resulted in a 

decrease in the total amount of information that was recalled from 

simple paragraphs. 

Haviland and Clark (1974) demonstrated their model using pairs 

of simple sentences, but it is presumed that the Given-New Contract 

should hold for a series of simple sentences forming a paragraph. Once 

new information becomes integrated into memory, reference to that infor

mation later in the paragraph should then be considered given informa

tion. For example: 

1. The dog has fleas. ("dog" is new information) 

2. The cat also has fleas. 

3. The cat has long fur. 

4. The dog has ticks. ("dog" is given information) 

In the above example, the second mention of "the dog" 

(sentence 4) constitutes given information since "the dog" was intro

duced in sentence 1. There are, however, no concepts common to sen

tences 3 and 4, which may represent some form of coherence "break." 

The extent to which this latter type of coherence break affects reading 

comprehension and memory is not addressed by Haviland and Clark. 

Present Experiments 

The present experiments concurrently investigated the extent to 

which coherence breaks and coherence violations affected subjects' 

abilities to identify the topic of paragraphs and to recall topic and 

subordinate information in the paragraphs. High coherence versions of 
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paragraphs minimize both coherence breaks and Given-New violations. Low 

coherence versions maximize Given-New violations and contain more 

coherence breaks than the high coherence versions. 

The current experiments used modified versions of paragraphs 

taken from Kintsch et al. (1975). The main idea or topic of these para

graphs was determined after comparing several typically used methods of 

designating topic or subordinate information reported in previous liter

ature. Finally, the current experiments investigated the effect of 

topic location within paragraphs on subjects' ability to identify topic 

information and to recall topic and subordinate information in the 

paragraphs. 

Based on writing style conventions and on the predictions of 

psychological theory, e.g., Kintsch and van Dijk (1978), it is predicted 

that topic and superordinate information will be both identified and 

recalled more often when it appears first in the paragraph. According 

to the Kintsch-van Dijk model, superordinate information appearing at 

the beginning of a paragraph can result in (1) more efficient process

ing of subsequent information, and (2) cause superordinate information 

to remain in working memory longer. These conditions should result in 

greater total recall of paragraph information and greater probability of 

identification and recall of topic information, respectively. If topic 

or.superordinate information is viewed as an advance organizer, e.g., 

Ausubel's (1960, 1963) predictions would be similar to those of Kintsch 

and van Dijk. 

Coherence manipulations may affect the subjects' ability to 

recall or identify the topic through a direct or an indirect effect. 



Low paragraph coherence should increase processing load and reduce 

overall comprehension of the paragraph (Kieras 1978; Haviland and Clark 

1974; and Kintsch and van Dijk 1978); and therefore, reduce the proba

bility of identifying or recalling topic information. According to 

Kintsch and van Dijk, low paragraph coherence can affect the reader's 

selection of topic information which is used by the reader to direct 

the processing of subsequent, information. The reader's selection of an 

inappropriate topic could affect not only superordinate information 

identification and recall, but also the recall of subordinate 

information. 

In conclusion, it is predicted that initial topicalization and 

high paragraph coherence should result in the best identification and 

recall of the topic and the best recall of subordinate information. 

Low coherence paragraphs with topic information placed last will result 

in the poorest identification and recall of topic information and the 

poorest recall of subordinate information. 

Paragraph Manipulations 

The stimulus materials used in the current studies are 

variations of paragraphs used by Kintsch et al. (1975). The following 

examples illustrate the features of the paragraphs that were used in the 

various conditions of the current experiments. 

Paragraph A: 

1. Balanced rocks originate when erosion dissects the rock 

until a column is formed. 



2. There is a very hard capstone on the top of a column of 

rocks. 

3. The erosion produces a symmetric columns because when a 

part of the column erodes, the heavy capstone shifts, thereby compress

ing the eroded part of the column. 

4. Because the eroded part is compressed, it resists further 

erosion until the column regains its balance. 

Paragraph A is a topic-first, high-coherence paragraph. As 

demonstrated in Paragraph B, the level of coherence can largely be 

maintained, even though the topic sentence appears last in the para

graph (topic-last, high-coherence). 

Paragraph B: 

2. There is a very hard capstone on the top of a column of 

rocks. 

3. Erosion produces a symmetric column, because when a part 

of the column erodes, the heavy capstone shifts, thereby compressing 

the eroded part of the column. 

4. Because the eroded part is compressed, it resists further 

erosion until the column regains its balance. 

1. Balanced rocks originate when erosion dissects the rock 

until a column is formed. 

Paragraph C represents the topic-first condition as in 

Paragraph A, but coherence has been reduced (low-coherence) by changing 

the order of sentences 3 and 4 within the paragraph. 



Paragraph C: 

1. Balanced rocks originate when erosion dissects the rock 

until a column is formed. 

2. There is a very hard capstone on the top of a columm of 

rocks. 

4. Because the eroded part is compressed, it resists further 

erosion until the column regains it balance. 

3. The erosion produces a symmetric column, because when a 

part of the column erodes, the heavy capstone shifts, thereby compress

ing the eroded part of the column. 

By reducing the complex sentences of the above paragraphs into 

simple sentence forms, stronger coherence variations are possible. It 

is also possible to approximate a coherent natural language paragraph 

with simple sentences as indicated by Paragraph D (topic-first, high-

coherence, simple sentence version). 

Paragraph D: 

1. Balanced rocks originate. 

2. They originate when erosion dissects the rock. 

3. Dissection occurs until a column in formed. 

4. There is a very hard capstone on the top of a column of 

rocks. 

5. The erosion produces a symmetric column. 

6. This happens because when part of the column erodes, the 

heavy capstone shifts. 

7. This shift compresses the eroded part of the column. 



8. The eroded part resists further erosion until the column 

regains its balance. 

9. This happens because the eroded part is compressed. 

The topic-last, high-coherence version can be obtained by 

placing sentence 1, 2, and 3 at the end of Paragraph D while maintaining 

the order of the other sentences. Paragraph E represents the topic-

first, low-coherence condition. Comparison of this paragraph to Para

graph C demonstrates the additional coherence violations that are 

possible when the simple sentence variations of the paragraphs are used. 

Paragraph E: 

1. Balanced rocks originate. 

2. They originate when erosion dissects the rock. 

7. This shift compresses the eroded part of the column. 

4. There is a very hard capstone on the top of a column of 

rocks. 

3. Dissection occurs until a column is formed. 

5. The erosion produces a symmetric column. 

6. This happens because when part of the column erodes, the 

heavy capstone shifts. 

8. The eroded part resists further erosion until the column 

regains its balance. 

9. This happens because the eroded part is compressed. 

Thus, with these materials it is possible to present readers 

with complex and simple sentence versions of paragraphs in high- and 

low-coherence forms with the topic appearing either first or last. 



These materials allow assessment of the effects of these variables i 

the reader's ability to identify the topic and to recall both topic 

and subordinate information in the paragraphs. 



EXPERIMENT I 

The purpose of this experiment was to determine the topic or 

superordinate information contained in eight of the paragraphs used in 

Kintsch et al. (1975). The designation of topic information is essen

tial to subsequent experiments. The experiment compared naive subjects' 

judgments of topic information to the Kintsch et al. (1975) semi-formal 

method of determining topic or superordinate information. Using this 

method, superordinate information was determined by the proposition's 

position in the hierarchical structure of the text base. However, as 

stated by Kintsch et al. (1975, p. 199), the designation of super

ordinate information was intuitively based. 

Method 

Subjects 

Subjects were 24 college-age paid volunteers who received $2 

for participation in the reading experiment. 

Materials 

Stimulus materials were the eight complex-sentence paragraphs 

taken verbatim from Kintsch et al. (1975)« The paragraphs each con

tained approximately 70 words and 25 propositions; all paragraphs 

addressed factual, scientific topics. 

Five multiple-choice alternatives were extracted from each 

paragraph. Each alternative was constructed from one to three 
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propositions. The propositions were taken from the text base of each 

paragraph. Alternatives consisted of either superordinate or subordi

nate information. All superordinate information in each paragraph as 

defined by Kintsch et al. (1975) was included in the multiple-choice 

alternatives. 

Procedure 

Subjects were assigned to one of two tasks, based upon the 

order of their arrival at test sessions. Immediately after reading 

each paragraph, odd-numbered subjects rank-ordered the multiple-choice 

items according to how well they represented the main idea of each 

paragraph. Even-numbered subjects were instructed to generate para

graph titles reflecting the main idea of each paragraph. While 

performing their respective tasks, subjects were free to refer back to 

the paragraphs. 

Results and Discussion 

Table 1 shows the multiple-choice alternatives that were most 

frequently selected as representing the main ideas of the paragraphs by 

the subjects. As indicated by the table, there was by no means perfect 

consensus among the 12 subjects as to which alternatives best expressed 

the main ideas of the paragraphs. In fact, in three of the paragraphs 

less than half the subjects concurred as to which alternatives best 

represented the main ideas of the paragraphs. 

Table 1 also indicates typical titles that were generated for 

the paragraphs and the number of subjects who generated each title. 

Consensus as to the best titles representing the main idea of the 



Table 1. Representations of Topics or Superordinate Propositions According 
to Subjects' Multiple-Choice Selections and Title Generations 
or According to the Designations of Kintsch et al. (1975) 

Paragraph Source Topic or Superordinate Information Number of Subjects 
Indicating Topics 

1 Selection The universe has a measurable age 5 
Generation Beginning of the universe 6 
Kintsch The universe began with a bang 

2 Selection Balanced rocks originate 7 
Generation Balanced rocks 11 
Kintsch Balanced rocks — 

3 Selection Ultraviolet pictures reveal bands 5 
Generation Winds of Venus 5 
Kintsch Pictures of Venus — 

4 Selection Asteroids are miniature planets 7 
Generation Difficult to track asteroids 6 
Kintsch Asteroids are planets — 

5 Selection A comet is a celestial fountain 11 
Generation Descriptions of a comet 6 
Kintsch A comet is a fountain — 

6 Selection Plates comprise the crust of the earth 5 
Generation The changing earth's crust 8 
Kintsch Floor adds to the crust — 

Volcanoes are created by the process — 



Table 1. Continued 

Paragraph Source Topic or Superordinate Information Number of Subjects 
Indicating Topics 

Selection The surface is an aspect of the ocean 
Generation Ocean surface 
Kintsch The surface is an aspect 

Selection A galaxy is characterized by a bright 
nucleus 

Generation Nuclei of Galaxies 
Kintsch Galaxies have a shape 

Laws are inadequate to explain 
these processes 

6 
9 

7 
6 

•IS 
o 
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paragraphs was again not perfect; however, comparison of the subjects' 

data in the Table indicates some trends. The paragraphs which had the 

least agreement among subjects on multiple-choice selections (paragraphs 

1, 3, and 6 in Table 1) tended to have titles generated which were 

different from the selected alternatives. The most extreme example is 

paragraph 3 where the preferred alternative referred to ultraviolet 

pictures whereas the most commonly generated title referred to the Winds 

of Venus. 

One possible explanation for this observation is that when no 

one "best" alternative was available to the subjects, they were forced 

to distribute their selections among the alternatives that were 

available. 

As stated previously, each list of multiple-choice alternatives 

included all superordinate propositions as designated by Kintsch et al. 

(1975). In four of eight paragraphs, subjects selected alternatives 

which did not include superordinate propositions (paragraphs 1, 3, 6, 

and 8). Furthermore, in the title generation task, subjects generated 

titles which do not include superordinate information in four of eight 

paragraphs (paragraphs 3, 4, 6, and 8). These findings clearly indicate 

that the Kintsch et al. (1975) designation of superordinate information 

does not concur with naive subjects' judgments of topic information in 

the current study. 

Since there was not a close agreement between the predictions 

of the semi-formal model of Kintsch et al. (1975) and the subjects' 

judgments, a formal designation of topic information was abandoned in 



subsequent experiments. Instead, the empirically derived judgments of 

the subjects were used to define topic information for the remaining 

experiments. 



EXPERIMENT II 

This experiment was designed to determine the reader's ability 

to identify the topic or main idea in each paragraph as a function of 

topic location and paragraph coherence. The most frequently generated 

titles that were not represented in the list of multiple-choice alter

natives in Experiment I were included as alternatives in this and all 

subsequent experiments. To keep the number of alternatives at five for 

each paragraph, the least frequently selected alternatives were excluded 

from the lists to accommodate the new alternatives. Topic information 

appeared either first or last in the paragraphs, and the paragraphs 

appeared in either high- or low-coherence forms, comprising a 2 x 2 

design. 

Method 

Subjects 

Subjects were 60 introductory psychology student volunteers, 

run in groups within their own classroom. 

Materials 

Stimulus materials were modified versions of the eight Kintsch 

et al. (1975) paragraphs. The main idea or topic of each paragraph, as 

defined by data in Experiment I was placed either at the beginning or at 

the end of each paragraph. Coherence was manipulated by scrambling the 

order of the sentences within each paragraph. The modifications of 
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paragraphs resulted in four versions of each paragraph, forming a 

2x2 design: topic first or last and high- or low-coherent forms of the 

complex-sentence paragraphs. 

Procedure 

All subjects read one form of each paragraph and immediately 

selected the multiple-choice item which best represented the main idea 

of the paragraph. The paragraph versions were counterbalanced so that 

each subject read two paragraphs in each of the four conditions. Sets 

of counterbalanced paragraphs were randomly distributed to the subjects 

and order of paragraph presentation was randomly assigned to each 

subject. 

Results and Discussion 

The proportion of subjects selecting the "correct" topic of the 

paragraphs (based on Experiment I results) appearing in each experimen

tal condition are presented in Table 2. 

As indicated by the Table, the topic was more likely to be iden

tified if it appeared first in the paragraphs. Paragraph coherence, on 

Table 2. Mean Proportion of Correct Topic Identification 
per Experimental Condition 

First 

Topic 

Last 

High .684 .417 
Coherence 

Low .667 .504 



the other hand, had little effect on topic identification. These 

observations are supported by two separate ANOVAs using <.05 as the 

criterion for rejecting the null hypothesis. (g_ <.05 is also used 

in subsequent statistical analyses.) Data were cast into a 2 x 2 within 

subjects ANOVA and a 2 x 2 x 8 between paragraphs ANOVA because subjects 

and conditions were confounded in the experiment (see Procedure)."'' In 

the subjects' analysis, subjects' responses were summed across the two 

paragraphs that they read in each experimental condition. In the 

corresponding paragraphs analysis, data consisted of the various sub

jects' responses to the paragraphs in each experimental condition. Data 

are analyzed in the same fashion in subsequent experiments. 

The subjects analysis revealed a significant main effect for 

topic location, F (1/59) = 26.74, MSE = .405, but no significant differ

ence for coherence or the topic location x coherence interaction. The 

between paragraph ANOVA revealed effects similar to the within subjects 

ANOVA. The topic position effect was significant, F (1/448) = 24.97, 

MSE = .217, and the coherence main effect and all interactions were 

non-significant. There was, however, a significant main effect for 

paragraphs, F (7/448) = 6.64, MSE = .217, indicating that correct 

identification of topic varied between paragraphs. 

The paragraphs effect may be in part attributed to a factor 

which will be elaborated upon in subsequent experiments. That is, two 

"'"Since the paragraphs analysis was neither completely within 
nor between, both types of analyses were performed. Even though there 
was virtually no difference in the results of these analyses throughout 
the five experiments herein reported, the results of all between analy
ses are reported in the body of the paper and the within results are 
presented in Appendix A. 



of the paragraphs had more than one potential topic, and selection 

depended upon the order of sentence presentation in each paragraph. 

For example, in paragraph 3, when the paragraph began with sentences 

referring to "Winds of Venus," 53% of the subjects selected Winds of 

Venus as the topic and 20% selected Pictures of Venus. Alternatively, 

when the paragraph began with references to "Pictures of Venus," 40% 

of the subjects identified Pictures of Venus as the topic and 20% 

selected Winds of Venus. The topic position effect, then, was much 

stronger for paragraphs with two potential topics than for paragraphs 

with one dominant theme. 

The data in Experiment II indicated a relatively strong topic 

position effect. When the topic of each paragraph appeared first in 

the paragraphs, subjects correctly identified the topic approximately 

two-thirds of the time, whereas, when the topic appeared last in the 

paragraphs, subjects correctly identified it less than half the time. 

The topic position effect does not appear to be due to a primacy 

effect since non-topic information, when it was placed first in the 

paragraphs, was only identified as the topic in 19% of the selections 

and in 8% of the selections when non-topic information appeared last 

in the paragraphs. 

As indicated by the data, the coherence manipulation had no ef

fect on topic identification. This may have resulted for several rea

sons: (1) since the average paragraph had only five sentences, strong 

coherence breaks were not possible, and (2) little if any memory load 

was imposed on subjects' judgments, since topic identification occurred 

immediately after reading each paragraph, and subjects were given 



unlimited time to read each paragraph, perhaps allowing them 

compensate for coherence breaks. 



EXPERIMENT III 

Experiment III represents a partial replication of Experiment 

II using simple sentence versions of the paragraphs used in Experiment 

II. By breaking complex sentences into their simple sentence compo

nents, the coherence manipulations can be made and observed more pre

cisely (see Paragraph Manipulations, pp. 32-36). Such changes in the 

paragraphs do not alter the proportional representation of the text 

base, but do allow more flexibility in manipulating the coherence vari

able. The number of coherence breaks made in Experiment III paragraphs, 

however, parallels the violations used in Experiment II. That is to say, 

that the single sentence components of each complex sentence were not 

further scrambled in Experiment III. If the data derived in Experiment 

III parallel those of Experiment II, further manipulations of the simple 

sentence versions of the paragraphs can be more readily compared to 

previous research conducted with these paragraphs (Kintsch et al. 1975). 

Method 

Subjects 

Subjects were 60 naive undergraduate students given extra 

credit in introductory psychology and statistics courses. Subjects were 

run in groups in their own classrooms and had not been previously 

exposed to the paragraphs. 
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Materials 

Stimulus materials were eight paragraphs taken from Kintsch 

et al. (1975) with all complex sentences broken down into simple sen

tence components. The main idea or topic of each paragraph, as defined 

by Experiment II, was placed at the beginning or the end of each para

graph. A coherence manipulation was achieved by the identical procedure 

used in Experiment II, resulting in high and low coherence forms of each 

paragraph with the exception that Experiment III used the simple sen

tence versions of paragraphs. The four versions of each paragraph 

resulted in a 2 x 2 design with topic first or last and coherence high 

or low. 

Procedure 

All subjects read one form of each paragraph and immediately 

selected the multiple-choice item which best represented the main idea 

of the preceding paragraph. The forms of each paragraph were counter

balanced so that each subject read two paragraphs in each of the four 

conditions. The order of paragraph presentation was randomly assigned 

to each subject. 

Results and Discussion 

As in Experiment II, both within subjects and between paragraph 

ANOVAs were performed on the data from Experiment III. In addition, 

within subjects and paragraphs ANOVAs were performed on the combined 

data from Experiments II and III to determine if the simple sentence 

and the complex sentence differed with respect to subjects' ability to 

select the correct topic of paragraphs across experimental conditions. 



The data derived from Experiment III are presented in Table 3. 

As indicated in the table and substantiated by the subjects analysis, 

initial topicalization of the paragraphs resulted in more correct topic 

identification than when the topic appeared last in the paragraphs, 

F (1/59) = 10.94, MSE = .672. As found in Experiment II, no significant 

main effect for the coherence manipulation or the topic x coherence 

interaction were observed in the data from Experiment III. 

Table 3. Mean Proportion of Correct Topic Selections 
Across Experimental Conditions 

Topic 

First Last 

High .667 .504 
Coherence 

Low .692 .500 

The between paragraphs ANOVA resulted in similar findings as 

those in Experiment II. Both main effects for topic location and para

graphs were statistically significant, F (1/448) = 17.79, MSE = .207; 

and F (7/448) = 7.72, MSE = .207, respectively. Unlike Experiment II, 

these data indicated a significant topic x paragraphs interaction, 

F (7/448) = 2.90, MSE = .207. This result further supports the notion 

that the paragraphs were heterogeneous with respect to subjects' ability 

to select the correct topic across experimental conditions. 

The within subjects ANOVA performed on the combined data from 

Experiments II and III yielded results similar to the two separate 

analyses performed on the data. Only one statistically significant 



result was obtained. When the topic appeared first in the paragraphs, 

it was identified more often than when it appeared last, F (1/118) = 

33.451, MSE = .539. Results of the combined between paragraphs ANOVA 

paralleled those of a similar ANOVA performed on Experiment III data. 

The main effects for topic location and paragraphs were statistically 

significant, F (1/896) - 42.50, MSE = .212; and F (7/896) = 13-39, 

MSE = .212, and the topic x paragraph interaction was also significant 

F (7/896) = 3.26, MSE - .212. 

In comparing the data from Experiment II and III, it is clear 

that there is little difference between the simple sentence and complex 

sentence versions of paragraphs with respect to the effects of the 

treatment variables on subjects' ability to select the correct topic. 

This fact will allow for easier comparisons of recall data from Experi

ment V, which will use simple sentence versions of paragraphs, to the 

findings of Kintsch et al. (1975), who used complex sentence forms of 

the paragraphs. In addition, the simple sentence paragraphs allow for 

greater variation in the coherence manipulations. Many of the complex-

sentence or simple-sentence sets did not result in any significant 

differences in subjects' abilities to select the correct topics of the 

paragraphs in Experiments II and III. 



EXPERIMENT IV 

Experiments II and III found that initial topicalization 

resulted in a higher probability of topic identification. Experiment 

IV was designed to determine if initial topicalization also facilitates 

the recall of topic or subordinate information. Two levels of recall 

dealy were included along with the topic location variable to determine 

the effect of processing load on recall of paragraph information. 

Method 

Subjects 

Subjects were 60 undergraduate experimental psychology students 

fulfilling a course requirement and introductory statistics students 

participating for extra credit. Subjects were run in groups in their 

own classrooms and had not previously been exposed to the paragraphs. 

Materials 

Materials were the eight high-coherence, complex sentence forms 

of the paragraphs used in Experiment II. The topic appeared either 

first or last in the paragraphs. 

Procedure 

Subjects were instructed that the purpose of the experiment was 

to determine the amount of specific information that they could remem

ber after reading short paragraphs. Subjects were given one minute to 
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read each of the eight paragraphs, and two minutes per paragraph to 

recall as much as they could. 

The sequence of events in Experiment IV are presented in 

Figure 1. All subjects recalled the first four paragraphs separately, 

immediately after reading each paragraph. They then read the next four 

paragraphs one after the other. Subjects were instructed to recall the 

four grouped paragraphs in the order in which they had read them. To 

facilitate this task, subjects were instructed to extract a key word 

or two from each paragraph as a cue for recalling the paragraphs. 

The paragraphs were counterbalanced so that each appeared with 

topic first and last an equal number of times, so that each paragraph 

appeared an equal number of times in the immediate recall or low pro

cessing load condition and the grouped recall or high processing load 

condition, and so that each was presented first and last in the high 

processing load condition an equal number of times. The counter

balancing of presentation order was to isolate any primacy or recency 

effects in paragraph recall in the high processing load condition only. 

In the low processing load condition, presentation order of the 

paragraphs was random. 

Data Treatment 

Subjects' protocols were scored for gist against a master list 

of propositions representing the text base of each paragraph provided 

by Kintsch et al. (1975). Since the low processing load condition 

always preceded the high processing load condition, separate analyses 



Step 1 Read Paragraph A 

Step 2 Immediate Recall of Paragraph A 

Step 3 Read Paragraph B 

Step 4 Immediate Recall of Paragraph B 

Step 5 Read Paragraph C 

Step 6 Immediate Recall of Paragraph C 

Step 7 Read Paragraph D 

Step 8 Immediate Recall of Paragraph D 

Step 9 Read Paragraph E 

Read Paragraph F 

Read Paragraph G 

Read Paragraph H 

Step 10 Recall Paragraphs E - H in order of presentation 
using subject-generated cues 

Figure 1. Reading and Recall Sequences of Subjects 
in Experiment IV 



were performed on each set of data. Topic recall and total recall data 

for the low processing load condition were tested by between paragraph 

MOV As. 

In addition, 2x3 between paragraphs ANOVAs were performed on 

high processing load data to determine if topic or total recall varied 

as a function of the paragraphs' presentation order in the set of four 

paragraphs (first, middle, or last) or as a function of topic position 

within each paragraph (first or last). Data for these analyses were 

the subjects' mean responses for each paragraph in each treatment 

condit ion. 

Results and Discussion 

Table 4 indicates the proportion of subjects who recalled topic 

information from each paragraph in both experimental conditions. As 

indicated by the table, recall for topic information was greater when 

the topic appeared first in the paragraphs than when it appeared last. 

This was substantiated by a significant between paragraphs ANOVA com

paring the proportion of subjects who recalled the topic for each 

paragraph in the topic-first versus topic-last conditions F (1/240) = 

50.77, MSE = 7.57. Although no significant difference was found for 

topic recall between paragraphs, the paragraphs x topic location inter

action was significant, F (7/240) = 7.73, MSE = 1.15. This interaction 

is demonstrated in Table 4 where the topic location manipulations 

differentially affected topic recall in the different paragraphs. 



Table 4. Proportion of Subjects who Recalled Topics of Paragraphs 
with Topic Appearing First or Last in the Low 
Processing Load Condition 

Paragraphs 

1 2 3 4 5  6  7  8  X  

Topic First 1.00 .69 .94 .81 1.00 .69 .94 .94 .88 

Topic Last .81 .31 .50 .19 .75 .19 .75 .75 .53 

As indicated in Table 5 the topic position effect was not as 

strong for total recall as it was for topic recall. A between para

graphs ANOVA comparing the proportion of proposition recall by subjects 

for each paragraph in the topic-first verus the topic-last, conditions 

indicated no significant interaction or main effects. 

Table 5. Proportion of Propositions Recalled by Subjects for 
Paragraphs with Topic Appearing First or Last in 
the Low Processing Load Condition 

Paragraphs 

1 2 3 4 5 6 7 8 X  

Topic First .62 .47 .60 .67 .55 .39 .78 .57 .58 

Topic Last .63 .41 .60 .50 .45 .31 .70 .49 .51 

Tables 6 and 7 present the percentage of topic and total recall 

respectively from paragraphs as a function of topic position and presen

tation order for high processing load data. As indicated in Table 6 and 

confirmed by a 2 x 3 between paragraphs ANOVA, with the topic first 
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Table 6. Percentage of Topics Recalled by Topic Position within 
Paragraphs and by Presentation Order of Paragraphs 

Presentation Order 

First Middle Last 

First .84 .69 .72 X = .73 
Topic 
Position _ 

Last .53 .45 .44 X = .46 

Table 7. Percentage of Total Propositions Recalled from Paragraphs 
with Topic First vs. Last and Presentation Order First, 
Middle, or Last 

Presentation Order 

First Middle Last 

First .45 .45 .40 X = .45 
Topic 
Position _ 

Last .38 .38 .39 X = .38 

in the paragraphs, it was significantly more likely to be recalled than 

when it appeared last, F (1/35) = 15.09, MSE = .934. Paragraphs' order 

of presentation within each group (first, middle, or last) had little 

effect on topic recall and the topic position x presentation order 

interaction was not significant. It appears, therefore, that topic 

position but not presentation order affected topic recall. 

Table 7 indicates a slight facilitation in total recall as a 

function of topic position. The 2x3 between paragraphs ANOVA revealed 



a reliable difference in total recall as a result of topic position, 

F (1/35) = 4.87, MSE = 62.82. The main effect of paragraph presentation 

order and the topic position x presentation order were not significant. 

The results of the low processing load condition indicated a 

facilitation in topic recall, but only a tendency toward a total recall 

increase as a result of initial topicalization. The findings were more 

conclusive in the high processing load condition where topic position 

had significant effects on both topic and total recall. It also 

appeared that the higher processing load in the group recall condition 

strengthened the topic position effect on total recall. In addition, 

the fact that presentation order of the paragraphs did not result in a 

primacy or recency effect makes that variable potentially less bother

some in Experiment V. These results support the notion that a higher 

processing load increases the effects of topic location on total recall. 

The cues which subjects generated to aid recall of paragraphs 

in Experiment IV were primarily single nouns that were part of topic 

propositions. Since these cues, as presented in Table 8, did not vary 

as a function of topic location within paragraphs for six of eight para

graphs, no statistical analysis of these data were performed. In one of 

the two paragraphs where topic location did affect cue selection 

(paragraph 2), there was 93% agreement among subjects on the selected 

cue when the topic appeared first in the paragraph. When the topic 

appeared last, less than half of the subjects selected the identical 

cue. In the other paragraph (paragraph 6) there was 81% agreement on 

one cue for the topic first condition, and 100% agreement on an 
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Table 8. The Most Typical Retrieval Cues and Proportion 
of Subjects who Generated them 

Topic First Topic Last 

1. Universe or Big Bang 1.00 Universe or Big Bang 

CO 00 • 

2. Rocks or Balanced Rocks .93 Capstone .50 

3. Venus 1.00 Venus 1.00 

4. Asteroid(s) 1.00 Asteroid(s) 1.00 

5. Comet(s) 1.00 Comet(s) 1.00 

6. Sea Floor or Sea Mantle .81 Volcano(s) 1.00 

7. Ocean or Ocean Surface .94 Ocean or Ocean Surface .94 

8. Galaxy 1.00 Galaxy 1.00 

entirely different cue in the topic last condition. It may be that in 

these two paragraphs, many subjects perceived the topic as different 

depending upon the experimental condition. 



EXPERIMENT V 

This experiment was designed to investigate the probability of 

recall of topic and subordinate information as a function of topic 

position in a paragraph, first or last, and as a function of paragraph 

coherence. Since the coherence manipulations did not result in topic 

identification differences in Experiments II and III, the number of 

coherence breaks per paragraph in this experiment was increased. Low 

coherence paragraphs had at least twice as many coherence violations 

as the high coherence versions. 

The length of time between reading the paragraphs and respond

ing is also longer in Experiment V than in Experiments II and III. The 

notion will, therefore, be tested that by increasing memory load and 

strengthening the coherence manipulation in paragraphs, subjects' abil

ities to recall paragraph information will be reduced. That is to say, 

low coherence forms of the paragraphs should reduce subjects' abilities 

to recall topic and subordinate information in Experiment V. 

Method 

Subjects 

Subjects were 72 introductory psychology students receiving 

extra credit for participation in the experiment. Subjects were run 

in groups. 
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Materials 

Reading materials were the eight paragraphs used in Experiment 

III with the addition of a stronger coherence manipulation (see Para

graph Manipulations) used in the low coherence forms of the paragraphs. 

For example, in Experiment III the coherence manipulations was obtained 

by switching the order of the complex sentences in each paragraph, then 

decomposing the complex sentences into their simple sentence components. 

In Experiment V the complex sentences were first reduced to their sim

ple sentence components. Then the simple sentences were scrambled so 

that the low coherence forms of the paragraphs contained more Given-New 

violations and twice as many coherence breaks as the high coherence 

versions. 

Procedure 

Subjects were instructed that the purpose of the experiment was 

to determine the amount of specific information that they could recall 

after reading short passages. Subjects read a block of four paragraphs, 

studying each for one minute, and then recalled as much information as 

possible from each. Subjects were given eight minutes to recall the 

paragraphs in the order in which they were read. Subjects were in

structed to use self-generated cues, as in Experiment IV, to assist in 

recall. The procedure was then repeated for the remaining four 

paragraphs. 

Subjects read all eight paragraphs in two blocks of four 

paragraphs. All four experimental conditions were represented in each 
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block of paragraphs, and paragraph/condition and presentation order 

were randomized within each block. 

Data Treatment 

Subjects' recall protocols were scored for gist against a 

master list of propositions taken from Kintsch et al. (1975). Recall 

data were cast into a 2 x 2 within subjects ANOVA and a 2 x 2 x 8 

between paragraphs ANOVA. Recall data were analyzed for topic recall, 

total recall, and total recall excluding topic recall. 

Results and Discussion 

The proportion of topics recalled are presented in Table 9. 

As indicated by the table and substantiated by a 2 x 2 within subjects 

ANOVA, initial topicalization resulted in a significantly higher proba

bility of topic recall, F (1/71) = 50-96, MSE = .469- The coherence 

manipulation also resulted in a significant difference in topic recall, 

F (1/71) = 6.79, MSE = .492, where high coherence forms of the para

graphs led to greater topic recall than did low coherence paragraphs. 

The topic position x coherence interaction was not, however, significant. 

Table 9. Probability of Topic Recall as a Function of Topic 
Location and Paragraph Coherence 

First 

Topic 

Last 

. High .688 .361 
Coherence 

Low .542 .292 
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The 2x2x8 between paragraphs ANOVA performed on the same 

data confirmed the results of the within subjects ANOVA where the main 

effects of topic location and coherence were significant, F (1/544) = 

62.51, MSE = .201 and F (1/544) = 10.60, MSE = .201, respectively. The 

analysis also indicated that the treatment variables differentially 

affected topic recall across paragraphs. The main effect of paragraphs 

differed reliably F (7/544) = 8.07, MSE = .201, and the topic x para

graph interaction was also significant F (7/544) = 3.12, MSE =* .201. 

The results confirm the heterogeneous nature of the paragraphs where 

recall of topic for the paragraphs was differentially affected by the 

topic location manipulation. 

The topic recall data of Experiment V appear to replicate the 

findings of recall data in Experiment IV using complex-sentence para

graphs. These data are also in accord with the topic identification 

data of Experiments II and III with the exception that the coherence 

manipulation in Experiment V did result in differences in the proba

bility of topic recall. This difference between sets of data may be 

due to (1) the nature of the subjects' tasks (2) the degree of co

herence breaks included in the paragraphs, and (3) the added memory 

load and recall delay. 

In Experiments II and III the degree of memory load imposed on 

subjects was slight; a subject had unlimited time to read the paragraphs 

and the delay between reading and topic selection was only a matter of 

seconds. Conversely, in Experiment V reading time was fixed and the 

delay between reading and recall was several minutes. In addition, 



the number of coherence breaks in low coherence breaks in low 

coherence paragraphs was considerably more in Experiment V than in 

Experiments II and III. 

Total recall of paragraphs was also significantly affected by 

the topic location and coherence variables. As indicated in Table 10 

and confirmed by a 2 x 2 within subjects ANOVA, initial topicalization 

and high coherence paragraphs resulted in reliably higher probability 

of total recall, F (1/71) = 11.41, MSE = 26.41, and F (1/71) = 12.43, 

MSE = 31.35,respectively. The topic location x coherence interaction 

was not significant. The treatment variables, therefore, appear to 

affect total recall in the same manner as topic recall. 

Table 10. Proportion of Propositions Recalled as a 
Function of Treatment Condition 

Topic 

First Last 

High .343 .291 
Coherence 

Low .282 .254 

The results of the 2x2x8 between paragraphs ANOVA performed 

on total recall data are also in accord with the within subjects ANOVA 

and parallel the findings of the between paragraphs ANOVA performed on 

topic recall data. Both initial topicalization and high coherence 

paragraphs resulted in reliably more recall of propositions, F (1/544) = 

8.83, MSE = 16.192, and F (1/544) = 12.91, MSE = 16.192, respectively. 

This analysis also indicated that recall varied across paragraphs as a 
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function of treatment variables. The main effect of paragraphs was also 

significant, F (7/544) = 21.03, MSE = 16.192, indicating that paragraphs 

were recalled with differing probabilities. And the topic x coherence x 

paragraph interaction was significant, F (7/544) = 3.043, MSE = 16.192, 

indicating that paragraph recall differed as a function of the combined 

effects of the topic location and coherence variables. 

To further assess the effects of initial topicalization and 

paragraph coherence on recall of factual information in paragraphs, 

a third set of analyses were performed on the recall data of Experiment 

V. These analyses considered the probability of recall of all para

graph information with the exception of topic information. 

Table 11 shows the probability of proposition recall with the 

exclusion of topic propositions. As indicated by the table and con

firmed by a 2 x 2 within subjects ANOVA, only the coherence manipulation 

resulted in a significant difference in the probability of non-topic 

proposition recall, F (1/71) = 10.92, MSE = 24.23. Similar findings 

were observed in the 2x2x8 between paragraphs ANOVA. While topic 

location did not significantly affect recall, the main effects of 

coherence and paragraphs were significant, F (1/544) = 10.08, MSE = 

13.686, and F (7/544) = 21.56, MSE = 13.686. In addition, the three-

way interaction of paragraphs, topic location, and paragraph coherence 

was significant, F (7/544) = 2.97, MSE = 13.686 again indicating that 

subjects' recall of paragraphs differentially varied across experimental 

conditions. 
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Table 11. Probability of Propositional Recall Exclusive of Topic 
Propositions as a Function of Treatment Variables 

Topic 

First Last 

High .311 .284 
Coherence 

Low .259 .252 

The results of these analyses when compared to total recall 

data indicate that the effect of topic location is probably more pro

nounced for topic or superordinate information than for subordinate 

information. This is reflected in the fact that the results of the 

total recall analyses are virtually identical to those performed on 

recall data excluding topic information with the exception that in the 

latter analyses, topic location did not reliably affect propositional 

recall. In addition, the effect of topic location had a strong effect 

on the probability of topic recall. Initial topicalization resulted in 

a probability of topic recall of .62, whereas, when the topic appeared 

last in the paragraphs, there was only a .33 probability of topic recall. 

It is, therefore, reasonable to conclude that the number of 

coherence breaks are meaningfully related to recall of all types of 

information, that topic location has a more pronounced affect on super

ordinate information, and that the paragraphs were heterogeneous with 

respect to the effects of treatment variables on recall of topic and 

non-topic information. 
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As in Experiment IV, subjects in Experiment V generated cues 

for each paragraph to assist recall of the paragraphs. These cues 

typically consisted of a single noun which was included in the propo

sitions of the topic of each paragraph- For six of the eight paragraphs 

there was a high degree of consistency among subjects' cues. For 

example, subjects generated nouns which were not included in topic pro

positions between 4.6% and-12.8% of the cases across the four experi

mental conditions. Table 12 indicates the proportion of non-topic cues 

which were generated by subjects for the other two paragraphs (para

graphs 2 and 6). Although these data were not statistically analyzed, 

there is an apparent difference in the cues generated by subjects 

depending upon topic location in the paragraphs. Since subjects were 

instructed to use the cues to designate "what the paragraphs discuss," 

it is possible that these data depict differences in subjects' percep

tions of paragraph topics. It should be noted that the non-topic nouns 

selected by subjects in the topic last conditions, typically appeared 

in the first sentence of the paragraphs. 

Table 12. Proportion of Non-Topic Cues Generated by Subjects for Two 
of the Paragraphs Across Experimental Conditions 

Topic 

First Last 

High 
Coherence 

Low 

.139 

.167 

.750 

.694 



GENERAL DISCUSSION 

Initial topicalization of paragraphs facilitated both topic 

identification and topic recall across several experiments. These 

findings concur with the bulk of similar research and do not appear to 

be due strictly to a primacy effect. For example, in Experiments II and 

III topic information was correctly identified with a probability of »68 

when it appeared first in the paragraphs and .47 when it appeared last. 

Conversely, non-topic information was selected as topic information with 

a probability of .19 when it appeared first and .08 when it appeared 

last in the paragraphs. 

In addition to increasing recall of topic information, initial 

topicalization also increased total recall of the paragraphs. The 

effect on total recall was attributed, however, to the facilitation in 

topic recall. For example, when the effect of topic location on recall 

of non-topic or subordinate information was analyzed, no significant 

effect on recall was found. 

Several explanations for the topic position effect are 

available in the literature. For example, topic information at the 

beginning of the paragraph may provide a linking structure between 

existing knowledge and the new information in the paragraph as Haviland 

and Clark's (1974) analysis would suggest. Alternatively, initial topi

calization may serve a very similar function as an advance organizer 

as Ausubel (1963) suggests, and therefore, facilitate topic recall 

and identification. Third, topic and superordinate information may 

68 
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be used to guide the processing of subsequent information in working 

memory. This would cause topic information to remain in short-term 

memory longer and, therefore, increase its probability of recall 

(Kintsch and van Dijk 1978). 

The fact that initial topicalization enhanced total recall is 

also consistent with some previous psychological and educational re

search, especially the studies involving advance organizers. Initial 

topicalization may facilitate the process of integration of incoming 

verbal information (Kintsch and van Dijk 1978; Thorndike 1977) and, 

therefore, increase the probability of recalling all the prose material. 

However, the fact that the main effect for topic position was not sig

nificant in Experiment V when only non-topic or subordinate information 

was analyzed argues against this point, e.g., Kozminsky (1977). Because 

the facilitation in total recall was due solely to an increase in topic 

recall, these data are in closer agreement with the educational re

search dealing with learning objectives and adjunct questions. This 

research has typically found a facilitation in learning of only a specif

ic type of information and not always a general facilitation in 

learning. This specific type of information was the information to 

which subjects' attention was drawn through the use of adjunct questions 

or learning objectives. 

A decrement in recall of topic and subordinate information as 

a result of increased coherence breaks was reported in Experiment V. 

This effect was best explained by the Given-New Contract (Haviland and 

Clark 1974), where new information that is presented without the 

appropriate antecedent (given information) is difficult to process. 
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The research of Haviland and Clark has typically used sentence pairs 

and not more complex materials such as those used in Experiment V. 

The fact that no significant correlations were found between recall and 

the number of coherence breaks or coherence violations either between 

or within paragraphs in experimental conditions, in Experiment V, indi

cates that the number of coherence breaks does not predict recall. This 

fact suggests that research is needed to extend the predictions of the 

Given-New Contract to more complex materials such as those used in 

Experiment V. 

The coherence manipulations in Experiments II and III did not 

affect subjects' ability to correctly identify topic information. It 

is possible that the manipulations in these experiments were too weak 

to demonstrate an effect. For example, stronger coherence manipulations 

or a longer recall delay could have resulted in a decrement in topic 

identifications. It is also possible that the relatively complex 

stimulus materials used in these experiments provided enough context 

for topic information that it was relatively easy for subjects to 

identify topic information in spite of the coherence manipulations. 

Definitions of Topic or Superordinate Information 

It is clear from the results of Experiment I that further 

theoretical considerations and empirical investigations are necessary to 

specify the nature of topic or superordinate information. The failure 

of Kintsch's model to predict subjects' judgments is perplexing since 

the paragraphs used in the present studies were taken from Kintsch 

et al. (1975). The only explanation for the discrepancy that presents 
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itself is the fact that Kintsch's designation of superordinate 

information is somewhat intuitively defined, as are the subjects' gener

ations of topic information. As is apparent from the title generation 

data in Experiment I, there is not complete agreement among subjects as 

to the intuitively-based designation of topic information. 

If the definition of topic or superordinate information is 

restricted to a single noun that specifies the "main topic of discus

sion" in each paragraph, there is very close agreement between the 

predictions of Kintsch and the subjects' judgments of topic information 

in Experiment I. For example, the retrieval cues generated by the sub

jects in Experiment IV may be an indication as to what they considered 

to be the topic of each paragraph. As indicated in Table 8, there is 

very high correspondence among subjects' retrieval cues. In addition, 

a comparison of the data presented in Tables 8 and 1 shows that nearly 

all of the retrieval cues are represented in the superordinate proposi

tions generated by the Kintsch model and the topics indicated by 

subjects in Experiment I. 

Comparisons with Kintsch's Data 

The paragraphs used in the current studies were taken from 

Kintsch et al. (1975), and although they were modified to suit the 

purpose of the current studies, several comparisons can be made be

tween these data and those obtained by Kintsch. A common finding in 

the studies of Kintsch and his associates is that superordinate infor

mation is recalled with a higher probability than subordinate proposi

tions. In addition, a higher proportion of subordinate propositions 
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are lost to recall than superordinate propositions as recall delay 

increases. 

The above results were replicated in the topic first conditions 

of Experiment IV. When recall was immediate, topic information (super

ordinate) was recalled with a probability of .88, whereas, non-topic 

information (subordinate) was recalled with a probability of .51. The 

grouped recall condition in Experiment IV, which represented a longer 

recall delay, resulted in a .72 probability of topic recall and a .38 

probability of recall of non-topic propositions. Therefore, the decre

ment in recall of topic information with respect to the immediate recall 

condition was about 18% as compared to almost a 26% decrement in recall 

of non-topic information. In addition, the superordinate-subordinate 

distinction was replicated in the recall data of Experiment V where 

recall of superordinate information was about .71 and .30 for 

subordinate information. 

Kintsch et al. (1975) reported that recall was greater for the 

paragraphs with few arguments than for many argument paragraphs. This 

finding was attributed to the fact that propositions in the few argu

ment paragraphs contained more old information since arguments were 

repeated more often in these paragraphs. It was theorized that it was 

easier for readers to process and retain in memory propositions that 

contain old, already familiar information, than it was to process pro

positions which introduce new concepts into the text. Theories such as 

those proposed by Anderson and Bower (1973), Haviland and Clark (1974), 

and Kintsch and van Dijk (1978), also concur that new concepts require 

special processing in that new concepts must be encoded for memory 



storage, whereas, old information is more readily integrated into 

already existing memory structures. These differences in processing 

for few versus many argument paragraphs have been reflected in differ

ences in reading time for the paragraphs. Kintsch et al. (1975) 

reported that propositions from texts with few different arguments 

required 1.88 seconds of reading in order to be recalled, whereas, 

propositions from texts with many different arguments required 2.73 

seconds. 

Recall differences for few versus many argument paragraphs did 

not appear to be replicated in the present set of experiments. The 

most appropriate comparison between the present data and Kintsch's 

data can be found in the topic first forms of the paragraphs in the 

immediate recall condition of Experiment IV, where there was only one 

major difference in the stimulus materials used. In Experiment IV, the 

topic was moved to the beginning in two of the many argument paragraphs 

and to the beginning of one of the few argument paragraphs. Kintsch 

reported recall probabilities of .54 and .36 for few and many argument 

paragraphs, respectively, as compared to .59 and .57 for the current 

data. 

The difference in recall for the many argument paragraphs 

found in the two studies may be contained in the topic position manipu

lation. The recall probabilities of the paragraphs used in Experiment 

IV almost exactly parallel those recall probabilities reported by 

Kintsch, with the exception of the two many argument paragraphs where 

the topic information was moved to the beginning of the paragraphs. 

These two many argument paragraphs showed 20 and 34 percentage points 
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higher recall probabilities in Experiment IV than in Kintsch's study. 

It may be, therefore, that initial topicalization facilitates process

ing of incoming information to the point that it compensates for the 

fact that more new information must be encoded in the many argument 

paragraphs. 

Initial topicalization has proven to be a powerful facilitator 

of verbal information processing as indicated by the recall and topic 

identification results reported in this paper. Previous research has 

indicated the topic or superordinate information is unique in the way it 

functions in memory, whether memory is conceptualized as a hierarchical 

network of propositions or an interconnected text base comprised of word 

concepts. It may be that general statements, such as those defined as 

the topic of the paragraphs used in the above studies, may function as 

"anchors" to which the text information that follows can be interconnect

ed or associated with relative ease (Kintsch and van Dijk 1978). 

Conversely, when topic information appears last in the paragraphs, the 

reader may be required to encode or maintain in working memory more 

information before it is encoded into memory. This would make verbal 

processing more difficult and increase the likelihood that some 

information would be lost to memory. 

Although the topic position effect was strong throughout the 

course of these studies, the nature of topic or superordinate informa

tion must be further investigated before it is a completely useful 

concept to the technical writer. The fact that formal techniques for 

identifying topic information lead to different designations of topic 



information than did the empirical method used in Experiment I, 

indicates that much more rigorous research is needed in the establish

ment of formal representations of text to bring formal and empirical 

predictions of topic into accord. 
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SIGNIFICANT F RATIOS FOR BETWEEN AND 
WITHIN PARAGRAPHS ANOVAS 
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Between Paragraph ANOVAs Within Paragraph ANOVAs 

Experiment II 

Topic F (1/448) 
= 
24.97, MSE = .217 F (1/14) 

= 
32. 15, MSE 

= .169 
Paragraphs F (7/448) 6.64, MSE = .217 F (7/98) = 6. 17, MSE ~ .234 

Experiment III 

Topic F (1/448) 
= 
17.79, MSE = .207 F (1/14) — 13. 91, MSE 

= 
.264 

Paragraphs F (7/448) 
= 

7.72, MSE = .207 F (7/98) = 
7. 98, MSE 

= .200 
T x P F (7/448) = 2.90, MSE = .207 F (7/98) 3. 02, MSE ~ .198 

Experiments II and III Combined 

Topic F (1/896) = 
42.50, MSE = .212 F (1/28) = 

41. 57, MSE 
= .217 

Paragraphs F (7/896) 
= 
13.39, MSE = .212 F (7/196) 

= 
13. 07, MSE 

= 
.217 

T x P F (7/896) 
= 

3.26, MSE = .212 F (7/196) = 
3. 45, MSE 

= .200 

Experiment V Topic Recall 

Topic F (1/544) = 
62.51, MSE = .201 F (1/17) 

= 
79. 74, MSE — .157 

Coherence F (1/544) 
= 
10.60, MSE = .201 F (1/17) 

= 
11. 24, MSE 

= 
.189 

Paragraphs F (7/544) 
= 

8.07, MSE = .201 F (7/119) = 9. 48, MSE 
= .171 

T x P F (7/544) = 3.12, MSE = .201 F (7/119) = 
2. 80, MSE 

= .224 

-j 



Between Paragraph ANOVAs Within Paragraph ANOVAs 

Experiment V Total Recall 

Topic F (1/544) = 8.83, MSE = 16.19 F (1/17) = 9. 20, MSE 
= 
15. 54 

Coherence F (1/544) = 12.91, MSE = 16.19 F (1/17) = 18. 29, MSE 
= 
11. 43 

Paragraphs F (7/544) = 21.03, MSE = 16.19 F (7/119) = 23. 77, MSE 
= 
14. 33 

T x C x P F (7/544) = 3.04, MSE = 16.19 F (7/119) = 3. 65, MSE = 13. 49 

Experiment V Total Recall Without Topic 

Coherence F (1/544) = 10.08, MSE = 13.69 F (1/17) = 17. 52, MSE 7. 88 
Paragraphs F (7/544) = 21.56, MSE = 13.69 F (7/119) = 23. 87, MSE 

= 
12. 36 

T x C x P F (7/544) = 2.97, MSE = 13.69 F (7/119) = 3. 58, MSE 
= 11. 36 

oo 



APPENDIX B 

DATA USED IN STATISTICAL ANALYSES 

Experiment II Topic Identification 

Number of Topic Identifications by Subjects 
Summed Across Two Paragraphs 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S 1 1 1 1 0 

S 2 1 1 2 1 

S 3 2 1 1 1 

S 4 0 0 2 0 

S 5 2 1 0 0 

S 6 2 1 2 1 

S 7 2 2 1 1 

S 8 1 0 2 1 

S 9 1 0 1 2 

SIO 1 0 0 1 

Sll 2 0 0 0 

S12 2 1 1 0 

S13 2 0 2 1 

S14 2 1 2 0 

S15 2 0 1 2 

S16 2 2 1 0 

S17 0 1 2 1 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

s18 1 1 1 0 

s19 2 0 1 1 

S20 1 2 1 0 

S21 1 1 0 0 

S22 0 2 2 1 

s23 1 2 1 0 

S24 1 1 1 0 

s25 1 1 2 1 

S26 0 0 0 1 

S27 2 2 2 1 

s28 1 2 2 2 

s29 2 2 2 1 

S30 1 2 2 1 

S31 2 0 1 2 

s32 1 1 0 0 

s33 2 0 1 2 

S34 2 1 1 0 

s35 1 0 2 0 

s36 0 1 2 0 

S37 1 1 1 2 

S38 1 1 2 2 

s39 1 1 2 0 

S40 2 0 2 1 



81 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

541 2 0 2 0 

542 2 0 2 2 

543 2 2 2 1 

544 2 0 1 1 

545 0 1 1 2 

546 2 1 2 2 

547 1 2 12 

548 2 . 1 1 2 

549 1 1 11 

550 1 1 12 

551 2 0 2 1 

552 1 0 2 1 

553 1 0 2 2 

554 2 0 1 2 

555 2 0 1 2 

556 1 1 2 2 

557 2 1 1 2 

558 2 0 0 1 

559 1 1 1 2 

560 1 2 2 1 
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Experiment III Topic Identification 

Nvnnber of Topic Identifications by Subjects 
Summed Across Two Paragraphs 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

s 1 2 1 2 0 

s 2 2 2 1 1 

s 3 1 1 1 1 

s 4 2 1 2 1 

s 5 1 2 0 1 

s 6 2 1 1 • 0 

s 7 2 ' 0 1 0 

s 8 1 1 2 1 

s 9 1 1 1 1 

sio 2 1 1 0 

sll 2 1 1 1 

s12 2 0 2 1 

s13 2 1 1 0 

s14 1 1 0 0 

s15 2 1 2 1 

s16 0 2 2 1 

s17 1 2 2 1 

s18 1 1 1 2 

s19 2 0 2 1 

s20 1 2 2 2 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

521 1 2 2 0 

522 1 1 2 2 

523 1 1 11 

524 1 -2 2 2 

525 1 0 2 1 

526 1 1 2 1 

527 1 1 2 0 

528 2 2 1 0 

529 1 1 11 

530 0 2 0 2 

531 2 1 11 

532 2 0 2 1 

533 2 1 2 1 

534 2 2 1 1 

535 2 1 2 0 

536 1 1 0 0 

537 1 0 10 

538 0 0 2 0 

539 1 1 2 0 

540 1 1 2 1 

541 0 0 11 

542 2 1 2 0 

543 2 0 2 0 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

544 0 0 1 1 

545 2 1 2 0 

546 2 1 2 2 

547 2 1 2 2 

548 1 2 12 

549 2 1 1 2 

550 0 1 1 2 

551 1 2 2 2 

552 2 0 1 2 

553 2 0 1 2 

554 1 1 0 1 

555 2 1 2 1 

\ S56 2 1 2 2 

557 0 1 0 1 

558 1 1 0 1 

559 2 2 2 2 

560 0 1 1 2 
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Experiment IV Topic Recall-Low Processing Load 

Number of Subjects Recalling Topics 

Paragraph Topic First-High Coherence Topic Last-High Coherence 

1 16 13 

2 11 5 

3 15 8 

4 13 3 

5 16 12 

6 11 3 

7 15 12 

8 15 12 

Experiment IV Total Recall-Low Processing Load 

Proposition Recall Summed Across Subjects 

Paragraph Topic First-High Coherence Topic Last-High Coherence 

1 249 257 

2 189 165 

3 240 239 

4 267 198 

5 220 181 

6 155 122 

7 313 281 

8 228 195 
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Experiment IV Topic Recall-High Processing Load 

Number of Topics Recalled Summed Across Subjects 

Presentation Order 

Topic First-
High Coherence 
Paragraph 

1 

2 

3 

4 

5 

6 

7 

8 

First 

4 

4 

4 

2 

3 

3 

4 

3 

Middle (X) 

3.5 

3.5 

1.5 

2.5 

2.5 

2 . 0  

3.5 

3.0 

Last 

3 

3 

3 

1 

4 

3 

4 

2 

Topic Last-
High Coherence 

1 

2 

3 

4 

5 

6 

7 

8 

3 

0 

3 

2 

3 

1 

3 

2 

3.0 

2 . 0  

2 . 0  

1.0 

2.5/ 

0 . 0  

2.5 

2.0 

3 

1 

1 

1 

0 

0 

4 

4 
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Experiment IV Total Recall-High Processing Load 

Number of Propositions Recalled 
Summed Across Subjects 

Presentation Order 

Topic First-
High Coherence 
Paragraph First Middle (X) 

1 55 53.5 

2 44 32.0 

3 50 48.0 

4 33 52.0 

5 29 53.5 

6 48 34.5 

7 67 52.0 

8 35 36.5 

Topic Last-
High Coherence 

1 46 51.5 

2 30 40.0 

3 58 38.5 

4 34 25.0 

5 39 43.0 

6 20 24.0 

7 43 49.0 

8 37 30.0 

Last 

59 

27 

39 

34 

45 

29 

55 

32 

47 

27 

44 

26 

41 

22 

73 

33 
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Experiment V Topic Recall 

Number of Topics Recalled by Subjects 
S-ummed Across Two Paragraphs 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S 1 2 1 2 1 

S 2 2 1 2 2 

S 3 2 1 0 1 

S 4 0 0 1 1 

S 5 2 0 2 1 

S 6 2 0 1 2 

S 7 1 0 0 1 

S 8 2 0 2 1 

S 9 1 2 1 0 

SIO 1 0 1 0 

Sll 2 1 1 0 

S12 1 2 2 1 

S13 1 1 1 0 

S14 0 0 0 1 

S15 2 2 2 0 

S16 0 0 2 1 

S17 1 0 2 0 

S18 1 2 1 1 

S19 2 2 2 1 

S20 1 2 0 1 
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Topic First-
High Coherence 

521 1 

522 2 

523 2 

524 2 

525 1 

526 2 

527 2 

528 2 

529 1 

530 1 

531 1 

532 2 

533 1 

534 0 

535 1 

536 2 

537 1 

538 1 

539 1 

540 1 

541 2 

542 0 

543 2 

Topic Last-
High Coherence 

0 

0 

0 

2 

0 

0 

0 

2 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

2 

0 

2 

0 

Topic First-
Low Coherence 

1 

0 

1 

1 

0 

2 

1 

1 

2 

1 

0 

1 

0 

0 

0 

Topic Last-
Low Coherence 

0 

0 

0 

1 

0 

1 

2 

1 

2 

1 

0 

0 ' 

1 

1 

0 

0 

1 

1 

0 

1 

0 

0 

0 
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Topic First Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

544 0 0 0 0 

545 2 0 2 0 

546 2 0 2 0 

547 1 2 1 1 

548 2 1 2 0 

549 2 1 1 0 

550 2 1 1 1 

551 0 1 0 0 

552 2 1 2 1 

553 2 0 1 0 

554 2 0 2 1 

555 1 1 1 0 

556 2 1 2 1 

557 2 2 0 0 

558 2 1 2 2 

559 2 1 0 0 

560 2 1 1 1 

561 0 0 1 1 

562 2 0 1 0 

563 1 2 2 1 

564 0 1 1 0 

565 1 2 2 0 

566 2 2 0 0 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

567 2 1 2 0 

568 1 0 1 0 

569 2 1 0 1 

570 2 1 1 0 

571 2 1 1 0 

572 1 0 2 1 
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Experiment V Total Recall 

Total Recall by Subjects Summed 
Across Two Paragraphs 

Topic First- Topic Last Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S 1 26 24 24 28 

S 2 15 18 16 16 

S 3 15 7 7 9 

S 4 3 10 20 9 

S 5 23 27 24 24 

S 6 7 8 4 15 

S 7 3 3 9 4 

S 8 11 8 17 15 

S 9 10 32 16 16 

SIO 12 2 10 0 

Sll 17 15 14 7 

S12 19 4 14 13 

S13 14 14 12 3 

S14 18 13 13 12 

S15 24 22 20 10 

S16 6 8 25 21 

S17 25 21 33 19 

S18 14 36 26 10 

S19 37 18 20 16 

S20 25 25 10 15 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

521 19 18 17 12 

522 12 11 13 3 

523 12 8 7 9 

524 21 16 13 19 

525 10 5 3 9 

526 33 18 23 26 

527 27 23 18 15 

528 20 31 16 , 15 

529 14 13 16 18 

530 4 6 6 18 

531 8 9 13 5 

532 19 17 22 17 

533 13 14 6 12 

534 6 5 4 7 

535 34 24 17 14 

536 31 17 16 17 

537 9 2 9 5 

538 10 5 15 9 

539 23 0 8 6 

540 8 23 18 23 

541 33 10 16 14 

542 14 17 15 6 

543 16 1 3 2 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

544 3 5 3 4 

545 15 10 11 11 

546 15 2 18 14 

547 22 29 19 21 

548 18 25 11 15 

549 19 8 7 3 

550 22 18 7 11 

551 8 12 5 7 

552 14 28 24 9 

553 12 6 13 16 

554 19 14 19 30 

555 17 10 14 7 

556 17 9 15 20 

557 13 15 10 13 

558 22 14 18 20 

559 16 11 2 3 

560 28 16 24 16 

561 9 4 10 6 

562 16 6 9 7 

563 25 25 20 19 

564 12 12 12 6 

565 24 15 17 13 

566 18 19 10 9 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S67 23 15 12 2 

S68 14 18 13 9 

S69 25 12 13 22 

S70 18 19 23 14 

S71 23 21 10 24 

S72 21 26 14 20 
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Experiment V Total Recall Without Topic 

Total Recall Minus Topic Recall by Subjects 
Summed Across Two Paragraphs 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S 1 22 22 20 26 

S 2 11 16 12 12 

S 3 11 5 7 7 

S 4 3 10 18 7 

S 5 19 27 20 22 

S 6 3 8 2 11 

S 7 1 3 9 2 

S 8 7 8 13 13 

S 9 8 28 14 16 

S10 10 2 8 0 

Sll 13 13 12 7 

S12 17 0 10 11 

S13 12 12 10 3 

S14 18 13 13 10 

S15 20 18 18 10 

S16 6 8 21 19 

S17 23 21 29 19 

S18 12 32 22 8 

S19 33 14 16 14 

S20 23 21 10 13 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S21 17 18 15 12 

S22 8 11 13 13 

S23 8 8 5 9 

S24 17 12 11 17 

S25 12 5 3 9 

S26 29 18 19 24 

S27 23 23 16 11 

S28 16 27 14 13 

S29 12 13 12 14 

S30 2 6 4 16 

S31 6 9 13 5 

S32 14 15 20 17 

S33 11 14 6 10 

S34 6 5 4 5 

S35 32 22 17 14 

S36 27 17 14 17 

S37 7 2 7 3 

S38 8 5 7 7 

S39 21 0 13 6 

S40 6 19 6 21 

S41 29 10 16 14 

S42 14 13 14 6 

S43 14 1 13 2 
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Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

544 3 ' 5 1 4 

545 11 10 3 11 

546 11 2 7 14 

547 20 25 14 19 

548 14 23 17 15 

549 15 6 7 3 

550 18 16 5 9 

551 8 10 5 7 

552 10 26 20 7 

553 8 6 11 16 

554 15 14 15 28 

555 15 8 12 7 

556 13 7 11 18 

557 9 11 10 13 

558 18 12 14 16 

559 12 9 2 3 

560 24 14 22 14 

561 9 4 8 4 

562 12 6 7 7 

563 23 21 16 17 

564 12 10 10 6 

565 22 11 13 13 

566 14 15 10 9 



99 

Topic First- Topic Last- Topic First- Topic Last-
High Coherence High Coherence Low Coherence Low Coherence 

S67 19 13 8 2 

S68 12 18 11 9 

S69 21 10 13 20 

S70 14 17 19 14 

S71 19 19 8 22 

S72 19 26 10 18 
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Experiment II Topic Identification 

Proportion of Subjects Correctly Identifying 
Topics Per Paragraph 

High Coherence 
Paragraph Topic First Topic Last 

A .733 .733 

B .867 .467 

C .600 .133 

D .467 .333 

E .800 .667 

F .600 .133 

G .800 .600 

H .600 .267 

Low Coherence 
Paragraph 

A .667 .933 

B .733 .600 

C .467 .267 

D .600 .333 

E .800 .733 

F .600 .400 

G .733 .400 

H .733 .400 
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Experiment III Topic Identification 

Proportion of Subjects Correctly Identifying 
Topics Per Paragraph 

High Coherence 
Paragraph Topic First Topic Last 

a .867 .667 

b .733 .867 

C .667 .533 

d .600 .267 

e .800 .667 

F .600 .133 

g .667 .533 

h .400 .400 

Low Coherence 
Paragraph 

a .600 .933 

b .933 .333 

C .533 -533 

d .667 -133 

e .933 .800 

f .667 .133 

g .667 .667 

h .533 .467 
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Experiment V Topic Recall 

Proportion of Subjects Recalling 
Topics Per Paragraph 

High Coherence 
Paragraph Topic First Topic Last 

A •778 •556 

B .667 .111 

C .667 .278 

D .667 •333 

E .556 .389 

F .667 .111 

G 1.000 .500 

H .667 .722 

Low Coherence 
Paragraph 

A .833 .500 

B .667 .056 

C .722 .500 

D .167 .222 

E .278 .278 

F .389 .000 

G .722 .389 

H .611 .389 
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Experiment V Total Recall 

Proportion of Propositions 
Recalled Per Paragraph 

High Coherence 
Paragraph 

a 

b 

C 

D 

E 

F 

G 

H 

Low Coherence 
Paragraph 

a .329 .218 

b .169 .167 

C .329 .227 

d .271 .362 

E .269 .322 

f .232 .118 

g .398 .409 

h .258 .209 

Topic First 

.311 

.244 

.365 

.431 

.338 

.238 

.558 

.249 

Topic Last 

.333 

.169 

.338 

.289 

.313 

.136 

.416 

. 318 
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High Coherence 
Paragraph 

A 

B 

C 

D 

E 

F 

G 

H 

Low Coherence 
Paragraph 

A 

B 

C 

D 

E 

F 

G 

H 

Experiment V Subordinate Information Recall 

Proportion of Non-Topic Propositions 
Recalled Per Paragraph 

Topic First 

.271 

.208 

.355 

.411 

.319 

.191 

.519 

.217 

Topic Last 

.316 

.174 

.357 

.285 

.316 

.133 

.408 

.283 

.285 

.128 

.309 

.280 

.261 

.208 

.370 

.229 

.193 

.176 

.213 

.374 

.329 

.123 

.411 

.193 



APPENDIX C 

READING MATERIALS AND PARAGRAPH MANIPULATIONS 

Experiment I Reading Materials 

Paragraph Order of Sentences Within Each Paragraph* 

A (1) The universe did not necessarily begin with one big bang. 

(2) It is possible that it was once a rarified gas that col
lapsed, exploded, and will now forever expand. 

(3) On the other hand, it is also possible, that it began 
in the condensed state and will return to it in a cycle 
that is repeated over and over again. 

(4) In any case,the measurable age of the universe extends 
from the big bang to the present. 

(1) Balanced rocks originate when erosion dissects the rock 
until a column is formed. 

(2) On the top of the column there is a very hard capstone. 

(3) The erosion produces a symmetric column, because where 
a part of the column erodes, the heavy capstone shifts, 
thereby compressing the eroded part of the column. 

(4) Because the eroded part is compressed, it resists fur
ther erosion until the column regains its balance. 

(1) Pictures of Venus made with visible light are feature
less . 

(2) Ultraviolet pictures, however, reveal bands around Venus 
parallel to the equator. 

(3) Why these bands are visible only in the ultraviolet is 
not certain. 

(4) The bands indicate spiralling winds that carry heat from 
the equator to the poles. 

105 
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Paragraph Order of Sentences Within Each Paragraph* 

C (5) At the poles the winds descend and return to the 
(cont.) equator. 

(6) These winds distribute the heat over Venus, so that 
Venus is uniformly hot. 

(1) Asteroids are miniature planets that orbit the sun. 

(2) Hundreds of asteroids have been identified, but it is 
difficult to keep track of them, since all asteroids are 
alike. 

(3) An asteroid is identified only by the position of its 
orbit. 

(4) Even after an orbit has been determined, it is often lost 
because the orbit changes due to the influence of the 
large planets which deflect the asteroid from its orbit. 

(1) A comet is a celestial fountain spouting from a large 
snowball floating through space. 

(2) We see the fountain as the head and tail of the comet. 

(3) The tail extends for millions of miles, but we never see 
the snowball, which has a diameter of a few miles. 

(4) A comet shines with reflected sunlight. 

(5) Along its path it strews debris in space, which seen 
from the earth appears as the zodiacal light. 

(1) New sea floor and mantle are currently being added to the 
crust of the earth at spreading centers under deep-sea 
ridges. 

(2) The sea floor spreads laterally away from these centers 
and sinks into the interior of the earth in deep-sea 
trenches. 
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Paragraph Order of Sentences Within Each Paragraph* 

F (3) Volcanoes are created by the consumption process and 
(cont.) flank the trenches. 

(4) Thus, the volcanoes mark the borders between the plates 
which comprise the shell of the earth. 

(1) If one considers the world from a planetary perspective 
the ocean would appear as a thin film covering large 
parts of the globe. 

(2) The most important aspect of the ocean is neither its 
depth nor its volume, but is surface. 

(3) Through the surface pass 70 percent of the so^.ar energy 
that the earth absorbs; the surface recycles fresh water 
and it receives a huge tonnage of pollution. 

H (1) Galaxies have a shape like a disk with spiralling arms. 

(2) They are characterized by a bright nucleus which is 
embedded in a mass of gas. 

(3) This mass of gas is being ejected from the central region. 

(4) The nuclei are rich sources of infrared radiation and 
radio waves. They emit such large amounts of energy 
and matter that the present laws of physics are 
inadequate to explain these processes. 

(5) They emit such large amounts of energy and matter that 
the present laws of physics are inadequate to explain 
these processes. 

*The sentences were presented to subjects in typical paragraph form. 



Experiment II Reading Materials 

Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph in All Experimental Conditions* 

A (1) The universe did not necessarily begin with one big bang. 

(2) It is possible that the universe was once a rarified gas. 

(3) The gas collapsed, exploded and will now forever expand. 

(4) On the other hand, it is possible, that it began in the condensed state 
and will return to it in a cycle that is repeated over and over again. 

(5) In any case, the measureable age of the universe extends from the big 
bang to the present. 

B (1) Balanced rocks originate when erosion dissects the rock until a colutan 
is formed. 

(2) There is a very hard capstone on the top of a column of rocks. 

(3) The erosion produces a symmetric column, because when a part of the column 
erodes, the heavy capstone shifts, thereby compressing the eroded part of 
the column. 

(4) Because the eroded part is compressed, it resists further erosion until 
the column regains its balance. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph in All Experimental Conditions* 

C (1) Venus is uniformly hot because the winds of Venus distribute heat over 
its surface. 

(2) At the poles the winds descend and return to the equator. 

(3) These spiralling winds that carry heat from the equator to the poles are 
indicated by bands. 

(4) Ultraviolet pictures reveal bands around Venus parallel to the equator. 

(5) Why these bands are visible only in the ultraviolet is not certain. 

(6) Pictures of Venus made with visible light are featureless. 

D (1) Asteroids are miniature planets with orbits around the sun. 

(2) Hundreds of asteroids have been identified, but it is difficult to keep 
track of them, since all asteroids are alike. 

(3) An asteroid is identified only by the position of its orbit. 

(4) Even after an orbit has been determined, it is often lost because the 
orbit changes due to the influence of large planets which deflect the 
asteroid from its orbit. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph in All Experimental Conditions* 

(1 

( 2  

(3 

(4 

(5 

(6 

(1 

( 2  

(3 

(4 

A comet is a celestial fountain. 

The fountain of a comet spouts from a large snowball floating through 
space. 

We see the fountain as the head and tail of the comet. 

The tail extends for millions of miles, but we never see the snowball, 
which has a diameter of a few miles. 

A comet shines with reflected sunlight. 

Along its path the comet strews debris in space, which seen from the 
earth appears as the zodiacal light. 

New sea floor and mantle are currently being added to the crust of the 
earth at spreading centers under deep-sea ridges. 

The sea floor spreads laterally away from the spreading centers and sinks 
into the interior of the earth in deep-sea trenches. 

Volcanoes are created by the consumption process and flank the deep-sea 
trenches 

Volcanoes mark the border between the plates which comprise the crust of 
the earth. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph in All Experimental Conditions* 

G (1) The most important aspect of the ocean is neither its depth nor its 
volume, but its surface. 

(2) Through the surface pass 70 percent of the solar energy that the earth 
absorbs. 

(3) The surface recycles fresh water and it receives a huge tonnage of 
pollution. 

(4) If one considers the world from a planetary perspective the ocean appears 
as a thin film covering large parts of the globe. 

H (1) Galaxies are characterized by a bright nucleus. 

(2) The nucleus of a galaxy is embedded in a mass of gas. 

(3) This mass of gas is being ejected from the central region. 

(4) The nucleus is a rich source of infrared radiation and radio waves. 

(5) They emit such large amounts of energy and matter that the present laws 
of physics are inadequate to explain these processes. 

(6) Galaxies have a shape like a disk with spiralling arms. 

*The sentences were presented to subjects in typical paragraph form. 



Topic Last-High Coherence 

Paragraph 

a 5, 2, 3, 4, 1 

b 2, 3, 4, 1 

c 6, 4, 5, 3, 2, 1 

d 3, 4, 2, 1 

e 5, 6, 2, 3, 4, 1 

f 4, 3, 2, 1 

g 4, 2, 3, 1 

h 6, 2, 3, 4, 5, 1 

Topic First-Low Coherence 

Paragraph 

a 1, 3, 4, 2, 5 

b 1. 2, 4, 3 

c 1, 3, 4, 5, 2, 6 

d 3, 2, 4, 1 

e 1, 3, 4, 5, 2, 6 

f 1, 3, 2, 4 

g 1, 4, 3, 2 

h 1. 3, 4, 5, 2, 6 

Topic Last-Low Coherence 

Paragraph 

a 5, 3, 4, 2, 1 

B 2, 4, 3, 1 

c 6, 5, 3, 2, 4, 1 

d 1, 4, 2, 3 

e 5, 6, 3, 4, 2, 1 

f 4, 2, 3, 1 

g 4, 3, 2, 1 

h 6, 3, 4, 5, 2, 1 

to 



Experiment III Reading Materials 

Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

(1 

( 2  

(3 

(4 

(5 

(6 

(7 

(8  

(9 

(1 

( 2  

(3 

(4 

The universe did not necessarily begin with one big bang. 

It is possible that the universe was once a rarified gas. 

The gas collapsed. 

The gas exploded. 

The gas will now forever expand. 

On the other hand, it is possible that it began in a condensed state. 

The universe will return to it in a cycle. 

The cycle is repeated over and over again. 

In any case, the measureable age of the universe extends from the big 
bang to the present. 

Balanced rocks originate. 

They originate when erosion dissects the rock. 

Dissection occurs until a column is formed. 

There is a very hard capstone on the top of a column of rocks. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

B 
(cont.) 

(5 

(6 

(7 

(8  

(9 

(1 

(2  

(3 

(4 

(5 

(6  

(7 

( 8  

The erosion produces a symmetric column. 

This happens because when part of the column erodes, the heavy capstone 
shifts. 

This shift compresses the eroded part of the column. 

The eroded part resists further erosion until the column regains its 
balance. 

This happens because the eroded part is compressed. 

Venus is uniformly hot. 

This is because the winds of Venus distribute heat over its surface. 

At the poles the winds descend. 

The winds return to the equator. 

The spiralling winds carry heat from the equator to the poles. 

These winds are indicated by bands. 

Ultraviolet pictures reveal bands around Venus. 

These bands are parallel to the equator. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

C (9) Why these bands are visible only in the ultraviolet is not certain. 
(cont.) 

(10) Pictures of Venus made with visible light are featureless. 

D (1) Asteroids are miniature planets. 

(2) Asteroids have orbits around the sun. 

(3) Hundreds of asteroids have been identified. 

(4) But, it is difficult to keep track of them. 

(5) This is because all asteroids are alike. 

(6)' An asteroid is identified only by the position of its orbit. 

(7) Even after an orbit has been determined, it is often lost. 

(8) This is because the orbit changes due to the influence of large planets 

(9) Large planets deflect the asteroid from its orbit. 

E (1) A comet is a celestial fountain. 

(2) The fountain of a comet spouts from a large snowball. 

(3) The snowball floats through space. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

E (4) We see the fountain as the head and tail of the comet. 
(cont.) 

(5) The tail extends for millions of miles. 

(6) But, we never see the snowball. 

(7) The snowball has a diameter of a few miles. 

(8) A comet shines with reflected sunlight. 

(9) Along its path the comet strews debris in space. 

(10) This debris seen from earth appears as the zodiacal light. 

F (1) New sea floor and mantle are currently being added to the crust of the 
earth. 

(2) This occurs at spreading centers. 

(3) The spreading centers are under deep sea ridges. 

(4) The sea floor spreads laterally away from the spreading centers. 

(5) The sea floor sinks into the interior of the earth. 

(6) This occurs in deep sea trenches. 

(7) Volcanoes are created by the consumption process. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

F (8) Volcanoes flank the deep sea trenches. 
(cont.) 

(9) Volcanoes mark the border between the plates. 

(10) The plates comprise the crust of the earth. 

G (1) The most important aspect of the ocean is not its depth. 

(2) The most important aspect of the ocean is not its volume. 

(3) The most important aspect of the ocean is its surface. 

(4) Through the surface pass 70 percent of the solar energy. 

(5) The earth absorbs this solar energy. 

(6) The surface recycles fresh water. 

(7) The surface receives a huge tonnage of pollution. 

(8) If one considers the world from a planetary perspective the ocean would 
appear as a thin film. 

(9) The film covers large parts of the globe. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

H (1) Galaxies are characterized by a bright nucleus. 

(2) The nucleus of a galaxy is embedded in a mass of gas. 

(3) This mass of gas is being ejected from the central region. 

(4) The nucleus is a rich source of infrared radiation 

(5) The nucleus is a rich source of radio waves. 

(6) They emit large amounts of energy. 

(7) They emit large amounts of matter. 

(8) The amounts are so large that present laws of physics are inadequate to 
explain these processes. 

(9) Galaxies have a shape like a disk. 

(10) The disk has spiralling arms. 

*The sentences were presented to subjects in typical paragraph form. 



Topic Last-High Coherence 

Paragraph 

A 9, 2, 3, 4, 5, 
6, 7, 8, 1 

B 4, 5, 6, 7, 8, 
9, 1, 2, 3 

C 10, 7, 8, 9, 6, 
5, 3, 4, 1, 2 

D 6, 7, 8, 9, 3, 
4, 5, 1, 2 

E 8, 9, 10, 2, 3, 
4, 5, 6, 7, 1 

F 9, 10, 7, 8, 4, 
5, 6, 1, 2, 3 

G 9, 10, 4, 5, 6, 
7, 1, 2, 3 

H 9, 10, 2, 3, 4, 
5, 6, 7, 8, 1 

Topic First-Low Coherence Topic Last-Low Coherence 

Paragraph Paragraph 

A 1, 3, 4, 5, 6, A 9, 3, 4, 5, 6, 
7, 8, 2, 9 7, 8, 2, 1 

B 1, 2, 3, 4, 8, B 4, 8, 9, 5, 6 
9, 5, 6, 7 7, 1, 2, 3 

C 1, 2, 5, 6, 7, C 10 , 9, 6, 5, 3, 
8, 9, 3, 4, 10 4, 7, 8, 1, 2 

D 1, 2, 7, 8, 9, D 6, 3, 4, 5, 7, 
3, 4, 5, 6 8, 9, 1, 2 

E 1, 4, 5, 6, 7, E 8, 9, 10, 4, 5, 
8, 2, 3, 9, 10 6, 7, 2, 3, 1 

F 1, 2, 3, 7, 8, F 9, 10, 4, 5, 6, 
4, 5, 6, 9, 10 7, 8, 1, 2, 3 

G 1, 2, 3, 8, 9, G 8, 9, 6, 7, 4, 
6, 7, 4, 5 5, 1, 2, 3 

H 1, 3, 4, 5, 6, H 9, 10, 3, 4, 5, 
7, 8, 2, 9, 10 6, 7, 8, 2, 1 



Experiment IV Reading Materials 

Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

A (1) The universe did not necessarily begin with one big bang. 

(2) It is possible that the universe was once a rarified gas. 

(3) The gas collapsed, exploded and will now forever expand. 

(4) On the other hand, it is possible, that it began in the condensed state 
and will return to it in a cycle that is repeated over and over again. 

(5) In any case, the measureable age of the universe extends from the big 
bang to the present. 

B (1) Balanced rocks originate when erosion dissects the rock until a column 
is formed. 

(2) There is a very hard capstone on the top of a column of rocks. 

(3) The erosion produces a symmetric column, because when a part of the column 
erodes, the heavy capstone shifts, thereby compressing the eroded part of 
the column. 

(4) Because the eroded part is compressed, it resists further erosion until 
the column regains its balance. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

C (1) Venus is uniformly hot because the winds of Venus distribute heat over 
its surface. 

(2) At the poles the winds descend and return to the equator. 

(3) These spiralling winds that carry heat from the equator to the poles are 
indicated by bands. 

(4) Ultraviolet pictures reveal bands around Venus parallel to the equator. 

(5) Why these bands are visible only in the ultraviolet is not certain. 

(6) Pictures of Venus made with visible light are featureless. 

D (1) Asteroids are miniature planets with orbits around the sun. 

(2) Hundreds of asteroids have been identified, but it is difficult to keep 
track of them, since all asteroids are alike. 

(3) An asteroid is identified only by the position of its orbit. 

(4) Even after an orbit has been determined, it is often lost because the 
orbit changes due to the influence of large planets which deflect the 
asteroid from its orbit. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

E (1) A comet is a celestial fountain. 

(2) The fountain of a comet spouts from a large snowball floating through 
space. 

(3) We see the fountain as the head and tail of the comet. 

(4) The tail extends for millions of miles, but we never see the snowball, 
which has a diameter of a few miles. 

(5) A comet shines with reflected sunlight. 

(6) Along its path the comet strews debris in space, which seen from the 
earth appears as the zodiacal light. 

F (1) New sea floor and mantle are currently being added to the crust of the 
earth at spreading centers under deep-sea ridges. 

(2) The sea floor spreads laterally away from the spreading centers and sinks 
into the interior of the earth in deep-sea trenches. 

(3) Volcanoes are created by the consumption process and flank the deep-sea 
trenches. 

(4) Volcanoes mark the border between the plates which comprise the crust of 
the earth. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

G (1) The most important aspect of the ocean is neither its depth nor its 
volume, but its surface. 

(2) Through the surface pass 70 percent of the solar energy that the earth 
absorbs. 

(3) The surface recycles fresh water and it receives a huge tonnage of 
pollution. 

(4) If one considers the world from a planetary perspective the ocean appears 
as a thin film covering large parts of the globe. 

H (1) Galaxies are characterized by a bright nucleus. 

(2) The nucleus of a galaxy is embedded in a mass of gas. 

(3) This mass of gas is being ejected from the central region. 

(4) The nucleus is a rich source of infrared radiation and radio waves. 

(5) They emit such large amounts of energy and matter that the present laws 
of physics are inadequate to explain these processes. 

(6) Galaxies have a shape like a disk with spiralling arms. 

*The sentences were presented to subjects in typical paragraph form. 



Topic Last-High Coherence 

Paragraph 

A 5, 2, 3, 4, 1 

B 2, 3, 4, 1 

C 6, 4, 5, 3, 2, 1 

D 3, 4, 2, 1 

E 5, 6, 2, 3, 4, 1 

F 4, 3, 2, 1 

G 4, 2, 3, 1 

H 6, 2, 3, 4, 5, 1 

ho 



Experiment V Reading Materials 

Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

(1 

( 2  

(3 

(4 

(5 

(6 

(7 

(8 

(9 

(1 

(2  

(3 

(4 

The universe did not necessarily begin with one big bang. 

It is possible that the universe was once a rarified gas. 

The gas collapsed. 

The gas exploded. 

The gas will now forever expand. 

On the other hand, it is possible that it began in a condensed state. 

The universe will return to it in a cycle. 

The cycle is repeated over and over again. 

In any case, the measureable age of the universe extends from the big 
bang to the present. 

Balanced rocks originate. 

They originate when erosion dissects the rock. 

Dissection occurs until a column is formed. 

There is a very hard capstone on the top of a column of rocks. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

The erosion produces a symmetric column. B 
(cont.) 

t C 

(6 

(7 

(8 

(9 

(1 

( 2  

(3 

(4 

(5 

(6  

(7 

(8  

This happens because when part of the column erodes, the heavy capstone 
shifts. 

This shift compresses the eroded part of the column. 

The eroded part resists further erosion until the column regains its 
balance. 

This happens because the eroded part is compressed. 

Venus is uniformly hot. 

This is because the winds of Venus distribute heat over its surface. 

At the poles the winds descend. 

The winds return to the equator. 

The spiralling winds carry heat from the equator to the poles. 

These winds are indicated by bands. 

Ultraviolet pictures reveal bands around Venus. 

These bands are parallel to the equator. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

C 
(cont.) 

D 

(9 

(10 

(1 

(2  

(3 

(4 

(5 

(6 

(7 

(8  

(9 

(1 

( 2  

(3 

Why these bands are visible only in the ultraviolet is not certain. 

Pictures of Venus made with visible light are featureless. 

Asteroids are miniature planets. 

Asteroids have orbits around the sun. 

Hundreds of asteroids have been identified. 

But, it is difficult to keep track of them. 

This is because all asteroids are alike. 

An asteroid is identified only by the position of its orbit. 

Even after an orbit has been determined, it is often lost. 

This is because the orbit changes due to the influence of large planets. 

Large planets deflect the asteroid from its orbit. 

A comet is a celestial fountain. 

The fountain of a comet spouts from a large snowball. 

The snowball floats through space. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

E 
(cont.) 

(4 

(5 

( 6  

(7 

(8  

(9 

(10 

(1 

(2 

(3 

(4 

(5 

(6  

(7 

We see the fountain as the head and tail of the comet. 

The tail extends for millions of miles. 

But, we never see the snowball. 

The snowball has a diameter of a few miles. 

A comet shines with reflected sunlight. 

Along its path the comet strews debris in space. 

This debris seen from earth appears as the zodiacal light. 

New sea floor and mantle are currently being added to the crust of the 
earth. 

This occurs at spreading centers. 

The spreading centers are under deep sea ridges. 

The sea floor spread laterally away from the spreading centers. 

The sea floor sinks into the interior of the earth. 

This occurs in deep sea trenches. 

Volcanoes are created by the consumption process. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

F 
(cont.) 

(8 

(9 

(10 

(1 

(2  

(3 

(4 

(5 

( 6  

(7 

( 8  

(9 

Volcanoes flank the deep sea trenches. 

Volcanoes mark the border between plates. 

The plates comprise the crust of the earth. 

The most important aspect of the ocean is not its depth. 

The most important aspect of the ocean is not its volume. 

The most important aspect of the ocean is its surface. 

Through the surface pass 70 percent of the solar energy. 

The earth absorbs this solar energy. 

The surface recycles fresh water. 

The surface recives a huge tonnage of pollution. 

If one considers the world from a planetary perspective the ocean would 
appear as a thin film. 

The film covers large parts of the globe. 



Topic First-High Coherence 

Paragraph Order of Sentences Within Each Paragraph In All Experimental Conditions* 

H (1 

( 2  

(3 

(4 

(5 

( 6  

(7 

( 8  

(9 

(10 

Galaxies are characterized by a bright nucleus. 

The nucleus of a galaxy is embedded in a mass of gas. 

This mass of gas is being ejected from the central region. 

The nucleus is a rich source of infrared radiation. 

The nucleus is a rich source of radio waves. 

Nuclei emit large amounts of energy. 

Nuclei emit large amounts of matter. 

The amounts are so large that the present laws of physics are inadequate 
to explain these processes. 

Galaxies have a shape like a disk. 

The disk has spiralling arms. 

*The sentences were presented to subjects in typical paragraph form. 



Topic Last-High Coherence 

Paragraph 

Topic First-Low Coherence 

Paragraph 

Topic Last-Low Coherence 

Paragraph 

a 9, 2, 3, 4, 5, a 1, 3, 5, 7, 6, a 9, 3, 5, 6, 4, 
6, 7, 8, 1 4, 8, 2, 9 7, 8, 2, 1 

b 4, 5, 6, 7, 8, b 1, 2, 7, 4, 3, b 4, 9, 5, 6, 7, 

9, 1, 2, 3 5, 6, 8, 9 8, 1, 3, 2 

c 10 > 7, 8, 9, 6, c 1, 2, 8, 9, 3, c 10, 9, 6, 5, 3 

5, 3, 4, 1, 2 4, 5, 7, 6, 10 4, 7, 8, 1, 2 

d 6, 7, 8, 9, 3, d 1, 2, 3, 4, 7, d 6, 7, 5, 8, 9, 

4, 5, 1, 2 5, 6, 8, 9 3, 4, 1, 2 

e 8, 9, 10, 2, 3, e 1, 3, 5, 9, 2, e 8, 10, 2, 5, 3 
4, 5, 6, 7, 1 7, 4, 6, 8, 10 9, 6, 4, 7, 1 

f 9, 10, 7, 8, 4, f 1, 3, 2, 4, 7, f 9, 4, 7, 8, 5, 
5, 6, 1, 2, 3 5, 6, 8, 9, 10 10, 6, 1, 2, 3 

g 9, 10, 4, 5, 6, g 1, 2, 3, 5, 7, g 8, 4, 9, 6, 5, 
7, 1, 2, 3 8, 4, 6, 9 1, 7, 2, 3 

h 9, 10, 2, 3, 4, h 1, 3, 4, 5, 8, h 9, 10, 2, 4, 3 
5, 6, 7, 8, 1 2, 6, 7, 9, 10 5, 6, 7, 8, 1 



APPENDIX D 

TOPIC INFORMATION AND DISTRACTOR ITEMS USED 
IN THE TOPIC IDENTIFICATION TASKS 

Topics and Distractor Items Used In Experiments II and III 

Paragraph A 

1. The gas will expand forever 

*2 .  The beginning of the universe 

3. The universe began in a condensed state 

4. The universe has a measureable age 

5. The universe was a rarified gas 

Paragraph B 

1. Erosion produces a symmetric column 

*2. How balanced rocks are formed 

3. Heavy capstone shift 

4. When erosion dissects rocks 

5. Parts of column resist erosion 

Paragraph C 

*1. The winds of Venus 

2. Ultraviolet pictures reveal bands 

3. The bands around Venus indicate wind 

4. Spiralling winds carry heat from the equator to the poles 

5. Pictures of Venus 
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Paragraph D 

*1. 

2 .  

3. 

4. 

5. 

Paragraph E 

1. 

*2. 

3. 

4. 

5. 

Paragraph F 

1. 

2 .  

*3. 

4. 

5. 

It is difficult to keep track of asteroids 

Hundreds of asteroids have been identified 

The orbit is often lost 

The position of asteroid orbits 

Asteroids are miniature planets 

The comet strews debris in space 

The comet is a celestial fountain 

The tail extends for millions of miles 

The fountain has a head and a tail 

A comet shines with reflected light 

The sea floor sinks into the interior of the earth 

Plates comprise the crust of the earth 

The sea floor adds to the crust of the earth 

Volcanoes are created by the consumption process 

Volcanoes mark the border between plates 
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Paragraph G 

1. The surface recycles fresh water 

2. The world can be considered from a planetary perspective 

3. Energy passes through the surface 

4. The ocean appears as a thin film 

*5. The surface is an aspect of the ocean 

Paragraph H 

1. The central region ejects gas 

*2o Galaxies are characterized by a bright nucleus 

3. Galaxies have a shape like a disk 

4. The nucleus emits amounts of energy 

5. Present laws of physics are inadequate 

*Correct topic alternatives 
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