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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 conveuntions 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.
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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. 1Initial topicalization resulted in a significant
facilitation of topic recall in both processing load comnditions 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.
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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 informationm.

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 learniug 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 learming
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



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 wverbal
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



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 vld 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.



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 instructiéns, suggestioﬁs, 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. 1Inserted 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
function 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
tbpical 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



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.



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 exceptioms,
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;
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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 1960;
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 tovempirically 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 represeqting structure and content of prose materials should include
such variables as topic, plpt 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 informstion 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 omn 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 éddressing 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
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to memory. However, the proposition unit is assumed to be the proper
unit of analysis for at least one level of knowledge representatiom.

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. 1In 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 conéepts may be either
arguments or predicators. It is the lexicon that specifies which combi-

nations of word concepts as arguments and predicators are permissible.
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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 supporté
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 807 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
pPropositions 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. 1In addition, with

the number of content words per sentence controlled, Kintsch and Glass






