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Compositién and Comprehension of Simple Texté
[ . .
- . Gary M. Olson
UniverSity of Michigan

Frincipal Investigator

»

. This report descgibes the research carried out under NIE grant
G-79-0133, during the period from beptember, 15, 1979 to September 15,

" 1982, The first.part reviews the overall gdals and theoretical
perspectives of the project. The second section describes a series of
studies carried out during the project. The third part lists the talks
and papers that have resulted from the project.

v
BACKGROUND

This program of research" foeussed on the comprehension and
composition of simple texts. The tasks of composing text or
understandnng it are each exceedingly complex. The present reseanch
assumed that an adeguate character:zatnon of either activity requires
that we consider the nature ‘of the relation between the reader and the
writer. Thus, we were interested in examining the reader's assumptnons
about how a text is written and how this affected comprehensnon
Similariy, we wanted to learn .about how writers take account of their.
readers as they write ‘or revise their text.

The primary features of the conceptualization that has motivated™
our research appears in Olson, Duffy and Mack (1980) and Olson, Mack and
Duffy (1981). Rather than duplicate these discussions here, we will.
present a prief summary of the central points. The core idea was
described in the preceding paragraph: the writer and reader communicate
through a text according to a set of conventions about- how a text ocught
to work. Such conventions govern all forms of social interaction.
including all the different ways in which language is used.:. He have
been partncularly |nterested in those ¢onventiions of written . ;
communigation that arise because of the special characteristics of
writing when contrasted with speech. Table 1. from Odsoh et al. (1981),
shows the major differences between speaking and writing. ' L

*

on the basis of these dinereﬁces. there are a number of *
conventions that regulate the process of written commuﬁicati? . "Table
2,also from Olson et al. {(1981)., shows some of these. These orinciples
apply to simple texts. such as the stories and essaYys that have been
used ih our research. By and large these principles are self-" .
explanatory. but £urther discussion of them is ﬁngsented in Olson el

al. (1981) .. - : :
| | S

L

¢
.
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, Table 1 ' . -~
ﬂuuummrs aof \umnp compaied Lo speech,

» Chatacreristic | . ’ Dewaription

1. Permancence \'.mm.. penms thmuph time, \\h]]e speech is highly

' tensient.
2._ Detachment © Buth the cuontent and form of writien fanpuage is
divorced from the immediate context in space
. «nd time.
. A‘l\il'l'lf.l: of feedback . Writing 1% & ORE-W3Y PrOCESS. ‘without feedback.
- Ronspecificity | . Wiitng 15 14 pically addressed to a peneral audience
. . rathe? than a specific individual.
. Te!lahﬂit) R The topic B the text deserves 1o hace the ttouble
j L tahen To write it up.
. writfen lanpuape is much more planned and drpa-
. . mnd’ than speech.
Formalny Y : The Linpuage of mmn; 1ends 1o be. more (ormal
than speech.
f «nemy : Writien lan;'uauaat‘]-.v redundasney than speken
. : . I.:nru:pe
9. Greower precisve ond detad ~ Writfer, lanpuaye cas develop a WCPICin greater
. .o detail
1 Creater (.v‘ﬂ’}'t'.\ﬂ_\ and Writter, I.sr..,.u.;,:. can g wlc.p ll’lul‘( complea ideas,
abeirocta=se of tyhyert matier . . + *‘

Ohganization”

-
* ~

i
These principles guide the actlvntnes of both the writer apd the

reader. In most of the work carried out under this grant, we have
‘studjed the strategies of readers, using a thinking-out-loud methodology
{see Olson, Duffy and Mack, 1984, for a detailed discussion) to reveal
exéctly how readers go about extnactnng the meaning of a text, using
these principles as guidance. 1n a study carried out during the last
year of the grant %e examined the activities of writers, studying how
texts written to convey a particular content were hi%embled and later
revised. The findings of these nnvestlgatnons wull be summarized in the
fol]owung sections. .

. -

w RESEARCH
The collection of empirical data on comprehension and composition

was the central {ocus of activity durnng this grant. Because of the
scppe " and complexuty of the 'data collected, not all analyses and write-
‘ups .have been completed. In each part of this section, a general .
overview will be given of the type of data that was collected and the <
rationale for the work, Where detailed analyses hqgg_been completed, a
summary. will be presented and publications or talks that have resulted
will ‘be listed. Each subsection will conclude with a discussion of the
plans for iurther analysis and publication of .the data we have on hand.
. =~ As planned., the bulk of the research comp™ated during this grant

‘1 was on comprehension. However, during the third year of the project we
began work on composition that grew out of oyr previous work on

Aruitoxt provided by Eic:
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Table 2

Conventions 6 composition for simple texts.

- .- - - R Pa— L

-
Convention

1. Purpuse . /
2. Balan¢e of novel and familiar
- clgment{ o

A Familiarity

B. Novelry
- Underlying organization
A. Focus
B. ngtau plan -
(i} Coherence,
.ﬁ.i) Conwpleteness o
<, Conventional world
. Surface mganizatiul;
A.I'Unmis.ﬂmcc

l. Audicnee  *
. Staffolding

. Segmentation
. Connzcdvity
ay,

. Economy

Otdecly Mlow
~
- Language

(i} Signslljng
{u) |-NQ:|

Genre-speetfic conventions
&

e & _
Description '

—_ LY Powe e o — n

Th[writcr has one or more specific purposes'in mind.

The text contains 3" balance of familiar and' novel
elegnents.

The rext makes contact wllh things thc‘cadet knows
about” $

The text contains Rew of distinetive clcmcnls

2

" The text is based anan undcllymg structure that is

approp iate and well-Formed for Yhe pamcuhr
genre, -
There is one math line of dcvelopmcht
verall plan that provides a well- forned
arganjfation for the propositions of the text.
ividual proposition fits in a we!l-ordrred
way into the general plan.
The overall ¢rganirstion has a clmed or opllmal
structiurs. -
The text is baved on 2 world that is similar but not
identical to the resl world. ™, ’
The wniter has 3 surface plan for presenting the
surface propasitions of the text.
At3ny point in the text the writer knows where it
is going.

. The text is written u.lth an audience’in mlndl,‘l
in

The writel presents enuubh‘supportlng mates

.+ the text so that the seader has sufficient back-

ground 10 be ab.c to teconstruct pmposltlon.s
where necessary, .

The{fxt is organized into surfpee chunks.

The Wrirer provides sufficient textual informastion so

"+ % . that the edder can make all the necessary infergn-

tia) connections amung the element$Bl the tekt.

Everylhing that is prewented has 3 purposc within the
surface plan. -

The'sequence of segments and ptupusmuns in thc
surfact of the text @ principled.

There ate consentions for the surface language of
cach genre.

" Appropriate surffce signals will be used to mark

" transitions. et1¢.
Appruptiate levels oF lapgusge will be used
In addition to the genera) eonventions lisied above
paiticular genses will often have specific text con-
ventions governing the surface form.

’
. a

& .
comprehension. The specific research carried out is descr’ibed

next two sections.
: .

STUDIES OF COMPREHENSION
L/

ANALYSIS AND EXTENSLON .OF PRIOR.TOL DATA

>

in the

. o ~
Prior to submitting the proposal which led to fundingxof this
project we had collected thinking-out-loud data for four stories. The

&

- . Il
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focus of this work was the question: What is a reader doing while
reading a simple story? . To get ideas, we had a number of subjects think
out loud as they read simple stories. Since .many deta:ls of the |
methodology have been discussed in Olson, Duffy and Mack {(1984) and many-
of the major findings have been presvnt“ﬂ**ahplson, Mack. and Duffy '
(1981). only the highlights of the results of this work will be
presented here prier’ to descrnbtng what additional work we have done.

‘The thinking- out-loud data provnded two kinds of ;nformatnop about
the processing of simple stories. nnalysns of the general contest of
the protocols alloyed us to construct a general picture of how an
intelligent reader approaches the, task “of reading a stoty, - As described
in Olson, Duffy and Matk {(1980) and -the two other papers just cited,
readers of stories engage in large amounts of predictive, problem-
solving behavior as they read through a story. They possess a large
amount of general world knowledge and speciffc story knowledge that they
N apply in a predictive fashlon as théy read through the text

A central question posed in our ﬁroposal is the extent t¢ which
this portrait of story uhderstanding actually holds for-readers who are
not thinking out loud and for texts other than stories. A variety of
approaches were used to address this question. One was to look at the
relationship'between thinking-out-loud data and other measures of ,
processing. such as reading time. Multiple regression anplyses of '
reading time dath, reported in Olson,.Hack and Duffy (1981): showed that .
for well-formed stories there was a'relationship, with silent readers
readung more siowly at the same places where thinking-out-loud readers’
talked more {with the obvious fonfoundnng effect of sentence length
controlled), This finding has been central to much of our subsequent
work, and has justified for us the value of thinking-out-loud data for
the study of comprehension (see a detanled discussion of the pros and
cons of this method in Olson, Duffy and Mack, 1984). A second approach
was ‘to gollect a comparable set of-data for a dgenre other than simple
stories. This work is described-in section 2. A third approach was to-
collect new protocol.data for stories and essays, using more focussed,
analytic tasks. This is describedsin section 3, Finally, several
experimental studies of specific prednctnons thet emerged from this view.
of comprehension were pursuéd, the best example being Duffy's ,
dissertation research, described in séctnon L. -

: g . . .

We recognized that the origimal set of thinking-out-loud data we
had collected were exceedingly rich, and so during the course of this
project we have devoted some of our energies toward their further
analysis. In particular, we wanted to get a deeper, richer picture of
exactly what these readers were doing. ' T¢ this énd. we developed a -
scheme for coding the content of these protocols, and have completely
coded the protocols for one of our four stories, Lentil. *

-

-

b8

The cod:ng scheme is based on a s:mple principle. "Each utterance
in a’ thinking-out-loud protocol says something about some part of the\ -
text. Thus, two fiéatures are codod for each protocol segment: that part
of the text that is referred to, and what was said about it.. The first
of these we refer to as an Attention code, the second as an Operztion

"code. " The coding scheme is shown in detail in Appendix A. .

L]
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. qusiderable time was devoted to developing and refining this
scheme. and establishing its reliability. We required that two trained
scorers agree on their-codings at least 80% of the time. For purposes
of final coding, the disagreements were resolved by discussion between
the coders. The original thinking-out-loud data collected for 12
subjects for the story Lentil (see Olson et al., 1981) have been
completely coded and checked. and a seéries of analyses of these data are
planned but not yet zompleted.

This work is still incomplete. |t is time-consuming work, and
until we are. convinced it is sufficiently useful,we do not want to code
the rest of our protocols. We plan to complete our analysis of the
Lenti] data and then make a decision about the treatment of the
tremainder of this rich data base. - 4

2

! )
TOL ANO READING TIME DATA FOR ESSAYS

L]

An early concern of ours was' the representativeness of our findings
with stqries. Would a qiﬁLlar picture eof comprehension emerge for other
text genres? Early in this project we collected thinking-out*loud,
reading time, and recall data for academic essays. We sdlected four
essays, and for each one we had two versions. The portrait of
processing we found 35nd the detailed quantitative andlyses of these data
were quite differeft than what we found with stories. As summarized ln,
Dlson, Mack and Duffy (1981), while the reader of a story approaches the
text in a predictive, 'Prospective fashion, focussing on what is coming
up, the readers of our essays approached their “texts in a retrg_pectlve
fashion, fitting in what they were cunrrently reading with what had come
before but making only the post general. vague predictions about what
they were going to. be reading (and. making these largely because we asked
them to) . Further. unlike the stories, we found no relationship between
the TOL data and silent reading times. The details of much of thid work
appear®d in Olson, Hack and Ouffy (1981) .

- : .

There are additional details of these data that still need to be
examined. Ouffy. Dlson, Mack, Vincent and Eaton (1982) reported some
analyses of reader’'s strategies whilé reading essays, and these analfyses
will be expanded and then reported in a new paper. We also want to
explore the usefulness of a scheme like that shown in _Appendix & applied
to essays.

L]

NEW OATA FOR STORIES AND ESSAYS .

The general TOL data we collected for stories and essays {just
reviewed in sections | and 2) revealed to us a2 number of further
guestions that we decided to pursue with more focussed TOL tasks (see a -
discussion of the rationale for the different types of TOL tasks in ~
Olson, Duffy & HMack, 1984} . One focuys was pledictions. Sipce our storf
TOL data had shown a clear indication of the central role of predictions
in story processing, and we had found such a marked contrast between
stories and essays in this, we collected new TOL data in which we had
subjects only give predictions after reading each’sentence. Another

. ) .
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interest stimulated by our previous Tou/aata was on questions asked by
subjects as they were reading. This in turn led us to collect data in
which subjects asked questions following each sentence of a story or an
essay. Of the four types of new data collected (story/essay crossed
© With preductnon/questnon), only the questnon askiny data for stories
have been analyzed sufficiently to present the findings.
. N ; i
Question-Asking for Simple Stori€s. In its primary mode of use, a -
guestion s a device for seeking new information that is to be related
to an existing knowledge structure. When to ask question, and exactly :
what to ask, are both symptomatic of the status of the knowledge
structure at issue, as well as, no doubt, the general in{elligence of
the asker. We have all encountered the person (often ourselves!) who
indicated they did not know enough about a topi¢ to aSk a question about
it., Thus, |ntu|t|vely, there is a’link between -one's knowledge or
understanding of a topic and the ability to ask a question about it’
(e.g., see Miyake & Norman. 1979). = - #

-

There is another connection between questions and comprehension.
Educators and researchers have long susptcted that approaching the
comprehension of text with either general or specific questidns in mind
might facilitate understanding. There is 8 sizable research literature
on this role of questions in"understanding text (e.g., Anderson &
Biddle, 1975;‘Frase, 1975} . Questions of this type focus the reader's,
attention on exactly those pieces of information that are important to
understanding what the text is about. Since one of the problems faced
by the reader is selecting the most relevant or important information
from a text, appropriate questions can serve as a guide for this
important process. ‘

These two uses of questions in relation to understanding have an
important relationship. Questions asked about a text are beth an
indication of having understood what has Béeq\read and a guide to the
further understariding of what is about to be read. This suggested to us
that questions asked by a reader while reading a text might be an
especually informative kind of data for monntornng the reader's
understandung of the text. . . ,

In our earlier work (Olso®, buffy & Mack, 1980, 1984; Olson. Mack &
buffy, 19831), one of the things we noticed subjects doing while thinking
out loud during rquupg was asking questions, The kinds of Questions

- people asked and the places they asked them seemed to us indicative o
important comprehension processes. This led us to conduct a specific
study on the relationship between on-line question askimg arfd
comprehgnsion. We shall report a few highlights of this study here. A
more rc lete report of it will appear in Olson, Duffy. Eaton. Vincent
and Mack {in preparation).

Let us summarize the general rationale for this study. The kinds
of corisiderations we have sketched led us to believe that questions
asked by subjects during. the reading of a simple text would be
diagnostic of important comprehension process®s. It seemed plausible to
assume that each senténce encountered in a text raises certain questions
in a reader ‘s mind and answers other questions raised by eariier
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sentences. We wanted to explore this supposition in more detail by
colliecting data on the kinds of quegtnons readers ask\following each
sentence in snmple stories. ,

This study used four tasks. Tﬁé’primary task was one in which
readers asked questions after reading each sentence in the story. In
another task a different group pf subjects read the same stories
silently while we timed their reading. These same subjects later
recalled the stories. §inaltly, another group of subjects rated the
importance of the constituents of the story. Four short simple storiqii
{maximum length was 4] sentences) were used as texts. They were alt
children's wtories or simple foiktales,sand all were well-formed.

" To oetter understand the results, a, somewhat more detailed
description of the four tasks”is necessary: .
f. Question-asking; All four stories were presented to 9§

subjects. Each sentence jn the story was typed on a card. and the
subject worked his or har way through the deck of cards, asking
questions that were raised in his or her mind as a result of having read
that particular sentence. The subject was told to imagine that the
story's author was pPesent. and that tne author was willing to answer
any questions the reader Jhad about the story at that point, except for ™
the obvious question ¢f what happens next. The subject was al]owed te
spend as much time-on apy sentefice as he or she desired, but was asked
not te reread any .previous sentences or to look ahead. The questions
were tape recorded and later transcribed. The number of questions asked.
for each sentence was tallied and pooled over subjects. In addition,
the questions Were classified in various ways.

)

2. Reading times. Sentence- bV séntence teading times were
collectea from 20 subjects. At the end ‘of each sybry subjects wrote a
brief (3 to 5 sentences) summary of the story.

L

. 3. Recall. The same 20 subject% were asked to recal!l the stortess
they had just read. They were Rre?énted with a brief descriptive title
for each story, and were given unlimited time to try to recall as much
as they could. They were asked to recatl exact words, but were
”encouraged to guess if they could not remember exact words. Recall was
scored by first daing a propositional analysis of each story and then
matching the subject's recall against this, using & gist criterion.

L. Importance. Seventeen sub;ects reag each story and crossed out *
the 50% of the words, phrases. or sentences in the story they felt wgs
least important. For each sentence in each story the proportion of
words left in aberaged ovar subjects provided a measure of the relative

'lmportance of that sentence.

It is useful! to.have a better picture of what the question- askung
data iook like. Tabdg 3 shoews typical questions for the first sentence
of one of the stories. These questions are grouped into those asked by
two or more subjects and those that are idiosynctatic to one subject.
0f course. we were also interested in the sentence-by-sentence variation
in the guestions asked. Ffigure | shows the total number of gquestions
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aske&h?or each sentenced in each of the four stories. With the possible
exception of EMERALD, there is noteworthy varistion in the numbsr of
questions asked from sentence to senténcé.. In EMERALD, there were &
large number of quaestians at the beginning and then a fairly flat
distribution of gqyestions thereafter. Keep this difference in mind,
because EﬂERALD will not follow the pattern of other stories in some of
our later analyses.

The first issue we addressed was whether the quastion-asking task
is related to the reading times. We examined this by looking at the
relationship betwsen the total ‘umber of questions asked for each
sentence in a story and the average reading time for each sentence for
those subjects who were reading silently. The expectation was that
sentences which elicited a lot of questions would be especially galient
during real-time proEessing. and therefore would be read more slowly by
subjects who were reading silently. This hypothesis was confirmed, We
conducted multiple regressions in which the average reading time per
sentence was the dependent variable, and the predector variables were
sentence length, total number of questions. serial position, and
importance. Only sentence length and number of questions emerged as
significant predictors of reading time. In this analysis all four
stories were entered, with story as a variable. There are two types of
questions that occur: those that are asked by several subjects, and
those that are idiosyncratic. We next asked whether these two types of
questions contributed differentially to this outcome. The answer was
no. A multiple regression with number of questions dsked by two or more
persons and idiosyncratic quéstions entered separately showed that both
emerged as significant predictors. Table 4 shows the details of these
analyses. *

When we carried out multiple regression analyses for each story
individually, the results mirrored the overall analysis. In these
regressions we included as predictors idiosyncratic questions and
questions asked by two or more persons as well as total number of
questions asked. For three of the four stories., at least one of these
question counts emerged as a significant predictor of reading time (in
addition to number of syllables). The exception was EMERALD, for which
the duestion data provided ro significant predictor. As mentioned
earlier, EMERALD was the story that showed little variation in number of
question asked across sentences.

So. number of questions asked accounts for a significant portion of
the variance in sentence-by-sentence reading times. We next asked what
relationship the question-asking task has with recall. And the answer
was very simple: none. Table 5 'shows the outcome of a multiple
regression carried out on recall scores, and reveals that rated
importance and serial position emerged as significant predictors of
recall, while number of qQuestions asked did not. This pattern is
similar to other data which . .indicate that importance predicts recall
{(Meyer., 1975;: Kintsch, 1974) . Importance is not necessarily immediately
perceived. but may result from having most or all of the final memory
representation of the text. We conclude from this that the information
being revealed by the question-asking task is more closely associated
with the activities that occur during comprehension than with the form




Final’ Report, NIE G-79-0133

Tabte 3
Sample Questions from The Selling of the Cow
Sentence 1:

"Once there was & man named Cromer who lived on a
farm that was way up on the side of a hill."

Questions asked by 2 or more subjects:

1} who is Cromer?

2) what i$ Cromer like?

3) Did Cromer live alone? d

4) when did this story tak; piace?
%

5} where was the farm?

6} wWhere was the hili?

7) why was the farm on a hill?

B) How far up the hill was the farm?

9} How high was 1he hili?

What kind of farm was it?

11) What will happen to Cromer?

Idiosyncratic questiohs asked by only ] subject:

1} Does the fact that he lives on a farm have‘any
significance?

2) Does he farm for a living?

1) Does he have another vocation?
4) Is Cromer married?

5) How old is Cromer?

6) How far away were Cromer's nearest neighbors?

4
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Why did Cromer like to tive on a farm?

Are they going to roll something down the
hitt?

Did a lot of the dirt wash off the side of
the hitl so that Cromer couldn'tshave his crops?

What was Cromer's first name?

Was that Cromer's first name?

Then what was Cromer's last name?
Did Cromer have more than one name?
What kind of name .is Cromer?

What does Cromer mean?

What nationality is Cromer?
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"Yable 4 .

Multiple Regresston Analyses of Reading Time in Question-Asking Experiment

Regression T Significance Cumulative |
. Coaefficient Leve) ¢ R .
1. Predictors selscted: .
Sentence length 130.22 - . 0001 ’ .589
' . -
Total number of Questions asked 26 .44 - L0001 ' . 640
Predictors not selected:
! seria)l position of sentence . ) : . -
Importance ;
' L]
2. predictors selectad: _ £
. ‘ a N
Senten~e length 130 .81 OO0 . 389
Idiosyncratic guestions 40.27 Q00 .626
Number of Quest tons asked by two
or more subjects 87 .42 . .0015 T .b52
Predictors not selected: .
Serial position of sentence
Importance

Note: Forward Stepwise regression. dependent variablesmean reading time per Sentence.

Q
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»f the final memory representation constructed as a result of
comprehension. .

This basic result confirms our initial supposition that the
question-asking task would tap an aspect of what is going on in the
skilled reader's mind while reading. The obvious ‘question. of course.
is what is it tapping? It is unlikely that a reader who is reading
silently is actually asking questions while reading. Rather, we believe
that the question-asking task taps the kinds of informational needs a
reader encounters while proceeding through a text. As ®ach sentence is
understood and added-to a growing representation of the story, the -
reader revises and elaborates the set of information still needed to
have the developing story make sense. These informational needs
interact with what is presented in the next sentence to generate a new
set of informational needs--or, if you will, a new set of questions--
that guide the reader's comprehensnon through the succeednng paris of
the text.

We have conducted a nuﬂber of .other analyses of these data that
wil) be discussed in Olson, Duffy, Eaton, Vincent. and Mack (in
-preparation). We have categorized the questions to see if certain types
are more important than others. So far. the categories we have examined
have not shown any differences. We have also looked to see whether or
not questions asked-are later answered by the story. and there are
interesting relationships here. Many questions are in fact answered.
though it varies somewhat by type. However. the number of questions
answered by a particular sentence does not predict reading time or
recal), We have looked at the information tapped in the question. and
find that questnons whichrare derived from new information contained in
the current senterte are especially important in predicting readang
times. These and other details of these data are interesting and’
important,” and will be'reported on fully in Olson et al. (in
preparatign}. :

he main findings of this study strongly suggest that the question-
asking task is a useful indicator of processds which may be an important
part of comprehension. The number of questions asked by subjects_as
they read through a story correlates with the amount of time spent on
that sentence by other readers reading siltently. Keep in mind that this
result is with the obvious effect of sentence length rehoved. But
number of questions does not correlate with recall. Thus. question-
‘asknng seems more closely related to the real-time processes that occur
during reading, than to the final product of. comprehepsnon that remains
when reading is completed. i

How general are these findings? We do not yet knhow. We have
question-asking data for aca@emib essays.. but have not yet analyzed
them. This will be done in the coming year. Further, we will also
analyze the prediction.data we have collected for both stories and
essays. ’ :

-




Table 5

Multiple Redressign Analyses of Recall in Question-Ask (ng Exper iment

:
k!
N

Regression\ significance ’ Cumulative
Coafficient Level . R

Predictors selectéd:

Impor tance . . 4142
Serial position of sentence : -2.94

Predictors not selected:

sentence length

.

Total numbeﬁ of gquestions asked

Note: Forward stepwise regressions, dependent vari{able=proportion propositions
recalled per sentence. - b

3
. .
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4. CONTROLLED READING TIMES | .3

In our research we have assumed fhat the distribution of ?eadings
times across sentences is related to optimal reading strategies. - .
Specifically, we have_assumed that more time is devoted to those parts
of texts that require or allow inferential and intggrative processing.
This assumption was tested by presenting the sentences of a text for
experimentally determined exposure durations. Ffree reading data were
collected for five short stories {range of lengths: 30 to 4] sentences)}.
These free reading times were regressed against sentence length, and two
experimental gonditions were created using the residuals of "this
regression. In the. Uniform condition, the exposure times for individual
.sentences were determined purely on the basis of sentence length, using
the values calculated in the regression analysis. _In the Congruent
condnt:on.‘the average reading times for individual sentences in the
free readcng condition were used. In both experimental conditions the
total study tlme for each story were equal. ~What varied was how the
time was alldcated to undlvfdual sentences. ) “ v

Each subject read all five stories and wrote a short suwmar; of the
story after reading each one. The first story was a pract:ce one, and .
tthe remainlng four were the materials of ‘primary interest. One group of "’
21 subJects provided the free readnng data, and a sedﬂﬁd group of B
subjects provided controlled readnng times (either Uniform or
Congruent} For the latter subJects. half their stories were in each of
the two expernmentaI conditions. The practice story was always
presented in the congruent condition. After: Feadnng all five. stories,
subjects were asked to recall the four primary stories in as much’ detail
and with as much exact wording as possible. The order.of recall was
identical _to.the order of presentation. The storv to b ecalled was
cued by a zhort title. The text of each story was give propositional
analysis as outlined in Turner & Greene {(1977), and a gist criterion was
used in scerng the recall. :

~ Subjerts who studied the texts in the free reading condition
recalled 26.5% - of the propositions. Ih the controlled reading
, conditions, 33.9% were recalled in the Congruent case and 32.9% in the
Uniform case. The later difference was not significant,

The absence of an effect for Congruent vs. Uniform presentation
condition led us to design a new study. Several factors occurred to us
as relevant. First, perhaps processing of individual sentences is more
flexible for some text types than for others. Second, perhaps some
Ssubjects are less disrupted by a non-optimal distribution of time than
others. Therefore, we designéd a new experiment in which subjects of
varying known degrees of reading skill were giveh simple assays to read.
A large pool of subJects were given the Nelson-Denny reading test, and
from this pool subJects were assignéd to high and low reading ability
groups based. on their scores. Subjects in the free reading group
provided profiles of reading times that were used to construct the
reading times used in the Uniform and Congruent conditions. Free recall
of the text was once again the dependent variable.

- L
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At the present time, the second study is still béing run. Pending
its outcome, further studies along this same line may be conducted,

-

5. EXPECTATIONS .AND SENTENCE INTEGRATIDN

This series of studies constituted Duffy's dissertation (Duffy,
1983) . and has recently been submitted for publication. Dne endeavor
within research on readlng comprehen5|on is to characterize how
sentences are integrated into a coherent Structure as the reader
progresses through a text. Current approaches to sentence intégration
focus on backward search and inference processes to model the
integration progess. This research examined the role of predictive
processing in sentence integration. The research had two goais: (1) to
test the hypothesis that skilled readers regularly make predictions as
they read, and (2) to constrain a model of predictive processing by
providing information about the processing consequences of having formed
the prediction. The term 'prediction' is used to refer to several types
of forward inferences, from the minimal prediction of the general topic
of the next sentences to a specnflc content prednctnon of what will
happen next. Bt

Three experiments were carried out. in all three. stimuli were
narrative text fragments which varied in fhe degree to which they
geg;;:ted a strong prediction at the end of the fragment. In the first .

experiment subjects were faster to respond that a target sentence was
rel d to the text when it followed a High Expectation (HiE) text than
a Low Expectation (L text. K Subjects were also.faster to respond .that
a target sentence was unrelated when it followed a Hif text than when it
followed a Lof text. In the second experiment, when subjects read a
target sentence which conveyed the next event in a script, they took
longer when they had an incorrect expectation than when they had no
expectation. The third experiment failed\to provide evidence that
readers were forming a specific content prediction as they read.

The results show that readers generate predictions as they read.
Furthermore. these predictions are generated selectively (not for every
sentencq). and they have processing conseguences, correct prediction
can facilitate comprehension of the sentence where %h: prediction is

“fulfilled. An incorrect. prediction can interfere with’ the processing of
a sentence which violates the prediction. T#is pattern suggests that
predictions are allocated some attention when generated and bBecome
involved in the processing of subsequent sentences.

These experiments fit nfcely with. our earlier wdrk on thinking out
loud during reading. That earlier work showed that readefs readily made
predictions while reading simple stories, and that the frequency of such
.predictions correlated with the silent reading times of different
subjects. The Duffy dissertation results show even more clearly that
readers of simple stori«s make predictions that have consequences for
sentence-by-sentence processing.
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A STUDY OF COMPOSITION . ‘ 7

As discussed in the introduction, a éigniffcant aspect of good
writing is the ability to take into account the reader's perspective,
The writer's task is to communicate somdthing to the reader in such a
way that the reader can learn from the text in an orderly and efficient’
way. "The absence of. immediate feedback is a significant handicap for
the writer. In.conversation, the listener usually signals when the
speaker has gone astray or is unclear. But the writer must put together
a complete text, a complete set of thoughts' without such feedback.

-

comprehension (Olson, Duffy, & Mack, 1980.71984; Olson, Mack & Duffy,
1981). we were interested in exploring the usefulness of process
feedback to writers. We had found, both in our formal research and in
informal observations. that the information given by a reader thinking
out-—-loud while reading contained much information that appeared to be
useful to tAe writer. The think-aloud data gave precise feedback about
what reader< were doing, what features of the text they were reacting
to, and what assumptions about the fext and the writer they were making.
It occurred to us that this information might be useful to a writer. In
order to make the feedback as clear as possible to the writer's we chose
material for communication that would have visible correlates of
comprehension, namely, simple procedures. By having readers both
pérform the procedure and think out loud, the writers ought to have the
most information possible about how well the readers were understanding

the text.
1

“On the basis of our prior work on real-time processes in “\&\\
.

Another motivation for this work was tc follow up on Miller's
(1980} important study of the natural language descrnptron of
procedures. In his study., col}ege students were asked to write
descriptions of how to-do a file manipulation problem (looklng up or
modlfgnng information in the personnel files of a hypothetical company).
The type of problem was varied across groups of subjects. The texts
were examined from a number of perspectives in‘order to tearn how
computer~naive people would use natural language to describe a procedure
simitar to those that are typically programmed. Miller (1980) repor ted
a number of details of his data, but only some of his broad conclusions
will be reviewed here. ' Perhaps the most important finding was that
people relied heavily on the fact that thoSe who would be reading their
descriptions were knowledgeable and inteliigent, Much that was relevaﬂ!

‘éﬁ communicating the procedure was left implicit in their texts, for
xample, condltaonal statements were typically incomplete. The reader
was told what to do when the condition was satisfied but nothing about
what to do when it wasn't. In general, statements having to do with thg'
control Qf/ﬁction were implicit or missing. Similarly, references to
other portions of the text were made implicitly rather than with .
explicit labels or directions. These are striking departures from
procedure descriptions for a computer. where everything must be made
very explicit. - :

These concerns converged to yield the following study. College
students were taught two procedures. They then wrote a description of
each procedure that could be used to teach another student hgq_to do it.

18
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Half of the writers had a series of readers read their texts, both
thinking out loud and actually trynng to perform the procedure. These
reader sessions,were vndeotaped. and later &ach writer watched three
different readers talk about his or her texts while reading them. With
the aid of this feedback, the writers revised the1r texts, A comparison
‘group of writers revised the:r texts after the passage of ,an equivalent
amount of time but without ‘any feedback. A series of global ratings of
the texts were then obtained from a set of- judges who had been taught™-
the procedures. Several general considerations motivated .the analyses:
!s process feedback of this sort useful for ravising such texts? What
are the properties of effective natural tanguage descriptions of '
procedures, and how do they differ from ineffective ones?

Since this research is only just now being written d;lfor
publication, a more detanled description now follows.

Subjects. There were three different sets of subjects. The
Writers consisted of .24 college students drawn from a standard subject
pool and pald for thelr -parjicipation. There were 12 Experimental and
12 Control Writers who were roughiy matched on sex,.age, class in
school, major, and computer experience., Data were 3also collected from 3
extra Experimental Writers, to be used as described later. The Readers
consisted of 45 (36 for the 12 Experimenta) writers and 9 for the 3
extra ones) collége students drawn from the same subject pool as the
Writers. Finally, the Raters were 12 graduate students and postdocs
recruited primarily from -the Human Performance Center. None of the
subjgcts knew ggp purpose or design of the study.

Tasks. In designing this study we considered a~wide range of
potential pfocedures. Some were procedures that some subjects would
expected to know and others would not {e.g., knittihg), while others
were ones that few would know. in the end, we chose the Jatter type of
procedure since we did not want to preselect subjects on whether or not
they knew the procedures. Thus, the Writers and Raters had to be taught
these pnocedures and, of course,~the Readers Iearned them fgom the
texts. .

P ' ‘

The two procedures were called Cardg/ Sort and Fix. Card Sort was”
~derived from a standard sorting algorlthm in computer science {Knuth,
1973}, 1t consisted of a set of steps through-which an array of cards
with numbers on them could b2 sorted into increasing numerical order.
Fix was a dice game we invented. A die is thrown five times and a total
score is computed on the basis of an algorithm that has certain
analogies 'to the scoring of bowling. , .

Training tapes, A training video tape was made for each of the two
procedural tasks. Since the Writers and Raters were to learp these
tasks on the basis of these tapeéf we wanted verbal commentary  to be
minimal so as npot to provide them with a linguisti¢ basis for their
tagk.' Thus, each procedural task was taught wkth as littte language and
as much gesturing and demonstration as was feasible. The same research
assistant performed the task in both the tapes. Each tape was
approximately 8 minutes tong. ‘
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Design and procedure. The basic design of the study was a 2x2x2
factorial, consisting of Writer's Condition (Experimental vs. Control),
Yersion of Text (Original vs. Revised) and Procedqral Task {(Card Sort vs
Fix). S ;

Each Nriter participated in an individual trayning and wrntnng
session wiLh each of the two procedural tasks. Iff each of. thase
sessions the Writer first watched the training tape as many tnmes as he
or she wanted. The Writer then worked a series of problems dntil the
exper imenter was satisfied that the procedure was fully understood.

Next the Writer wrote instructions for the task that could be understood
by a naive college student. They were allowed as much time as they
wanted. Typically, it took from 60 to 90 minutes to complete the
training and the writing of the original version of the procedural
description. The Card Sort and Fix tasks were done in separate sessions..
a few days apart, counterbalanced for order.

One to two weeks later, each Writer returned for a second session.
The Controil Writers were given a typed copy of their original texts. and
were asked to reread their description and revise it. No specific
advice was given about how to revise. Each Experimental Nrnter was
shown three video tapes of Readers thinking out loud.while readnng that-
Writer's text. These Writers were told to uyse the. information contained
in these tapes to help them revise their text. »

Each of the L5 Readers was run indlvidually\ Each Reader read a
Card Somt and a Fix text, but from two different Writers. For each
task, the Reader was gjven the materials needed for that task, and the
text, 4nd was told to try to learn how to do the task from tHe
instructions given. The' Reader was told to rgad the text out loud and
to keep their finger pointed at the portion of the text they were
reading. They were also asked to think out loud about their
understanding of the text, to'report what they were thinking about and
doing and to make comments about the teit or about their understanding
of jt. They were told that a video tape of their session would be shown
to the Writer as feedback about how effective the text was, so that they
should make comments they felt would be helpful to the Wrlter.

Each text was given a global rating by Raters who had been taught
the procedural tasks. Each Rater received 12 pairs of texts, each pair
consisting of the Original and Revised version for a particular Writer,
Unknown to the Rater, half of the pairs were Experimental Writers and
half Control. A pse:&;l{.at'in square procedure was used to assign a

different set of 12 ers to each Rater such that each Writer was
evaluated equally ofteh, across al) Baters (each Writer had six ratings
per procedural task). The texts of the three extra Writers were given
as the first three pairs for all Raters to minimize contamination of the .
cratings by start-up effects. Thus, each Rater rated a set of 15 pairs
of texts for each procedural task. The ratings for the two tasks were
collected approxnmately a month apart.

]
] For each pair of texts the Rater was asked to select which one most
effectively- communicated the procedural task. Since they had been
trained on each task, they made this judgment from the perspective of

20 A,
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tomeone why already knew the procedure. Once they had selected the most
effective nember of the pair, they rated on a 1-7 scale {I=hard, 7=easy)
how €asy it was to make the decision. For the Fix task, which was
evaluated about a menth later than the Card Sort task, two additional
judgments were made. One was 2 rat?ng of how different the two texts
were {levery similar, 7®very different). The other was an absolute
judgment on a 1«7 scale (7-very effective) of how effective each member
of the pair was on its own. These judgments were added after some of
‘the preliminary data‘for the Card Sort task had beerr evaluated.

Results. The analyses to be reported here fall into two broad
categories. The first set address the question’of whether the feedback
to_the Experimental Writers produced petter revisions than those done by
ControI Writers. The second set cohpares the properties of "the best and
the worst of the descriptions, using a cqsegorlzétlon scheme we have
developed.

To give a rough idea of the size of thesge texts, Table 6 shows the
average number of words for the texts in ggéh of the eight cells of +the
design. Note that on balance the revisions were neither longer nor
shorter than the originals. This is because some writers revised in
ways that produced longer texts. whereas others did so in ways that
produced shorter ones. Further, these average changes did not differ by
experimental condition or procedural task. However, Table 7 sheds
further light on these effects. This Table shows the mean differences
between Originai and Revised texts, both aigebraically and absoluteiy.
as well as the standard deviations of these differences. A clear
picture emerges. Though on average both Experimental ard Control
Writers produced no net changes in length, because same had longer
revisions and some shorter, the magnitude of these thanges was larger
for Experimental Wri®ers., This is shown by the significantly larger
absolute changes and by the significantiy larger standard deviationsgfor
both measures for the Experimental Writers.

Another way to look at change would be to examine what proportion
of the original text was changed on revision and --a somewhat different
measure--what proportion of the revision appeared in the original.
However, at this point these more difficult to compute-measures have not
been obtained. . -

On balance, then. the Experimental Writers made. more changes than
the Control Writers. Did they produce more effective texts in doing so?
This can be examined in several ways., Table 8 shows the proportion of
Raters who chose the€ revisiorn as the more effective text for each
condition and procegural task. These were evaluated by computing the
proportion of Raters who chose the revision as the better -©f each
Writer's text. Though there {s a trend in the direction of the
Experimental revisions being consistently more effective, this trend was
not statistically significant. Similarly., the difference between the
two procedural tasks was not significant. :

Were the revisipns on average better than the original texts? This
is evaluated by the extent to which the revisions were selected more
often than the chance value of 50%. The two cells for the Fix task did




tinal Hepori. NIE G-/9-0133

Table 6

Mean Number of Words par Taxt

Control

Exparimantsl

Original

Revised

Original

Revisad

Fix

Card Sort

575

333 351
570

366 386

bl u25

Tabte 7

“J'Hean Difference in Length Between Original and Revised Texts

o

Task

Signed Difference

Absolute Difference

Control Exper imental

—
Control Experimental

Fix

Card Sort

Standard Deviations

Fix

Card Sort

18.3
-4.3
2.8 u7.8

34.3 79.9

A

3ta
66.7

2L.5
26.0

L]

Note:

v . . -
tntries are mean words revised minus mean words original

not differ significantly from chance (.05 < p < .10) pyt both cells for

the Card Sort task did (p < .05}.

Thus. the revisions were generalty

improved over the originals. byt not differentially as a function of
experimental condition--at least within the statistical power of this

preliminary study.

"

Another way to look at this is to examine the overall ratings of

text effectiveness, that were obtained oniy for the Fix task.
Statistical evalyztion revealed that neither

shown in Table 9.

condition nor version affected these ratings.

These are

o
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Table 8

Proportion of Raters Choosing Revision as Better

Condition

Contro) Experimental

Fix .62 .65

Card Sort .70 81

Tablie 9

Rated Text Effectiveness for Fix Task

Version of Text

Condition
Originai Revised

Control k.3 L.5

Experimenta) ) L. L.

Rating scale was 1-7, with 7 being most effective.

So, to summarize these preliminary analyses. Experimental Writers
made more changes in their text$ but did not produce revisions that were
rated more effective than those of the Control Writers. Before
discussing these findings, some cautions need to be pointed out.
Cleariy, a number of other analyses of these data must be performed.

The measure of change reported here--the difference |p overall length
between Original and Revised texts--is an extremely de one. Other
measures of change that are more sensitive to the content and
organization of the texts will be obtained before the conclusion that
more change is made by Experimental subjects is completely accepted.
Further, it is not just amount of change but also the nature of the
changes that is important. and these too will be evaluated. Similarly,
the measures of text effectiveness described so far are iimited. The
data in Tables 8 and 9 are based on global judgments by Raters who were
trained on the procedural task and who carried out a number of ratings.
Judgments by raters who were actually learning from the texts or
performance data of subjects trying to use the téxts to learn (as in the

23
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video tapes we have for half of the Original texts) would be informative
alternatives to the data in Tables 8 and 9. Similarly, more
conceptually based evaluations of the content and organization of’ these
texts can be carried out. Such further analysis may lead us to qualify
these initial impressions of these data.

We also have a considerable amount of information about the
properties of haif of the original texts in the video-tapes of Readers
thinking aloud while learning the procedures. We have not even begun to
evaluate these data. They contain a wealth of information about the
features of these texts that were easy and difficult to understand and
how such featdres were used in the Experimental Writers' revisions.

The prelimiRary analyses we have carried out, along with our
informal impressions from-having watched sub_iecttpeing run and having
informally sampled from the Reader tapes, show that the Experimental
Writers had available to them in these tapes much more information than
they used, I[f this impression is correct, why did they not use the
information? There are two sets of reasons. The first is motivational
or emotional. We obtained three Readers for each Writer's texts to
forestall the possibility that the Writer could dismiss any difficulties
he observed as the fault of any particular Reader. To our surprise,
even when they saw three different Readers having more or less the same
difficulties, a number of the Writers still attributed the problem to
the Readers and not to their own text. They would make comments like
“Stupid readers' or '"it's all there in the text." !ndeed, the single
most common revision among the Experimental Writers was to put a
statement at the beginning of the text which asked the reader to read .
the instructions carefully! A second type of reason why the feedback
was not more effective is that even when the Writer decided there were
problems with his or her text they may not have known exactly what to do
about them. Ne': research we have planned will address many of these
questions. . K

Another class of analyses we have been working on is the
ctassification of the content of the descriptions. Using several
sources as starting ponntsa including our Sown intuitions about
procedures and Miller's " {(1980) descrnptnons of the content of his data.
we have developed a scheme for coding the content of our descriptions.
Our current. coding scheme is described in the Appendix B. BDasically,
this scheme classifies all of the content of each description ifnto 10
categories of two broad types. The first type are those that have to do
with direct statements of how to do the procedure, referred to by the
heading of Procedure (see examples in the Appendix B), The second broad
type are supplements to these direct statements, sSuch as overviews,
summaries, and examples (see the Appendix B) . Since these all pertain
to material whose aim is to help the reader, we refer to this set of
categories by the general heading of Guidance.

We had a number of specific questions in mind as we developed these
classes: How does the content of effective and ineffective descriptions
differ? Do different procedural tasks elicit different types of
descriptions? What type of content do Readers tend to have the most
trouble with? What type of content is most likely to be revised by

24
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Writers? What is least likely to be revised? [poes this vary with
procedural task or experimental condition? Do skilled writq:s'revi e
differently than unskilled ones?

At the time this fgport is being prepared, only the first of these
analyses has been completed. However, the results of this first
analysis are quite provocative. Fpr the Fix task whegre we had direct
ratings of text effectiveness for each of the texts, selected the
four highest and the four lowest ratéd texts. We coded these texts
using the scheme in the Appendix B. Several startling properties
emerged, and are shown in the data sumfarizef ip Table 10. |If we look
at the overall proportion of text content devoted to &j ect description
of the Procedure versus the content devoted to Guidance, we find a
complete reversal between the best and the worst texts. Roughly two-
thirds of the content of the best texts is deyoted to Guidance and only
a third to Procedure, while for the worst texts the proportio=s are
reversed. Moreover, much of the difference is due to the presence of
Examples. ‘\Roughly A third of the"content of the best descriptions is
taken up with examples, while only about ten percent of the worst ones
are. Indeed, two of the four bad texts did not have any examples at
all. This suggests that examples in particular and the kind of content
coded by our Guidance categories in general may be important components
of effective descriptions of procedyres,

while these data suggest this, the conclusion is not firm. A
number of issues need to be addressed, and these will be a major part of
new research we hope to conduct. #What are these issues? First, we have
shown a correlation, but we do not know if the relationship is causal.

. Maybe our best texts were simply written by the smartest or most
‘literate subjects. Second, how general is this finding? We need to
examine other procedural tasks and other descriptive situations. Third,
text effectiveness was measured by global ratings. Such ratings have a
number of well-known limitations (Cooper, 1977}. Thus, alternative ways
of measuring text effectiveness need to be examined, both with our
current data and with new data we hope to collect,
[ -4

SUH AR D FUTURE PLANS

The program of research funded by this grant focussed on
disc,vering the higher level ‘strategies used by readers in comprehending
simpie texts. .A variety of complex -data have been collected in order to
discover what these strategies are like. |In addition, an initial,
preliminary study has been carried out of how writers take into account
the way in which their text will be understood by readers.

In a sense, the major purpose ‘of the research has been to fill in
details of the conceptual scheme sketched in the introduction to this
report and described in greater detail in Olson et al. (1980, 1981).
After three years of work the scheme appears to us as useful as it did
at the outset. But now many of the concrete details of what readers are
doing have been filled in.
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1

.. Table 10

Properties.of Best and Worst Rated Texts for Fix Procedure

Content"

/ Subject Mean Length —
Rating’ - Procedure Guidance (Examples}

Best Texts

¥

Mean

Worst Texts
o(.28)
(0)
(.18) .

().,

The work started during this grant is not yet completed. Several
of the studies are still in progress, and the large data bases ccllected
through the use of the thinking-out-ioud methodology have nct yet been
completely anaiyzed. In turn, there are yet a number of journal
articles to prepare. These activities will be pursueq during the coming

year (§3-84).

The preliminary study of writing carried out towards the end of the
grant represents the major new line of work to be pursued in the future..
Already, grant proposals for new research on writing have been prepared
and submitted to several agencies. (Over the next few years a vigorous
program of research on the nature of writing will be carried out.
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TALKS AND PAPERS
Talks and Presentations

Olson, G.M. The process of story understanding. Talk presented at the
Knowledge Representation Workshop, Brown Untversity, June 1980,

L

Dlson; G.M., Mack, R., & Duffy, $. Strategies for story understanding.
FPaper_presented at the Annual Meeting of the Cognitive Science
" Society, Yale University,» June 1980,

Otson, G.M., Duffy, S.A., Mack, R., Vincent, P., & Eaton, M, Cognitive
processes during text understanding. Paper presented at the 22nd

Annual Meeting of the Psychonomlc Society, Philadelphia, November
1981,

Olsons» G.M. Talk-aloud protocols as a method for studying text
comprehension. Talk given at the Conference on "New Methods in the
Study of Immediate Processes in Comprehension," UnlverS|ty of
Arizona, December 1981, ° *

Duffy, S.A., Dison, G.M., Mack, R.L., Vincent, P.L., & Eaton, M.
Readers' use of genre conventions in understanding and recalling
academic essays. Paper presented at ,the Annual Meeting of the
American Educational Research Association, New York, March 1982.

* Olson, G.M., Duffy, $S.A., Eaton, M., Vincent, P.L., & Mack, R.L. On-

' line question-asking as a component of story comprehension. Paper
presented at the Annual Meeting of the American Educational
Research Association, New York, March 1982.

Oison, G.M. Discussion. Paper presented as part of the Symposium on
the Psychology of Questions at the Meeting of the American
Psychological Association, Washington, D.C., August 1982,

Olson, G.M. Natural language descriptions of procedures. Talk given at
Bell Laboratories, Murray Hill, New Jersey, February 1983.

Olson, G.M., Trahan, M., & Roshwalb, L. Natural language descriptions
of procedures. Talk to be given at the Annual Meeting of the
Psychonomi g Socuety. San Diego, November 1983.

“Publications (% indicates items inciuded in Appendix C)

;s *Olson. G.M., Duffy., $.A., & Mack. R.L. Applying knowledge of writing
conventions to prose comprehension and composition. 1In
d W.J. McKeachie (Ed.), Learning, cognition, and college teaching.
San Francisco: Jossey-Bass, 1980,

¥Qlson, G.M.» Mack, R., & Duffy, S, Cognitive aspects of genre.
Poetics, 1981, 10, 283-315. .
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Olson. G.M. On language understanding process {in Chinese) . Shinli

EexuelTonxuin. 1981.- 3, 70-74.

*01son. G.M., Duffy, S.A.., & Mack. R.L. Thinking~out-loud as a.method
) for studying real-time -comprehension processes. In D. Kieras ¢
M. Just (Eds.). New methods in the study of immediate processes in
comprehensign. Hillsdale. New Jersey: Lawrence Erlbaum Associates. .
1984, : )

*01son, G.M., Duffy, S.A., €& Mack. R.L. Question-asking as a component
of text comprehension. In A. Graesser & J. Black {(Eds.). The \\\

psychology of gquestions. In press. .

*0uffy. S.A. The role of expectations in sentence integration. Ms.
submitted for publication. ¥+

Olson. G.M.. Duffy. S.A.. Eaton. M.E., Vincept. P.. & Mack. R.L. On-
line question-asking as a component of story comprehension. Ms. in
- preparation. p

-

Olson, G.M.. Trahan. M.. & Roshwalb, L. The composition and revision of
- natural language descriptions of simple procedures. Ms. in
preparation.

Publication “Plans

. b
Several other uncomplieted portions of this research are likely to
lead to publications. The detailed analyses-of the thinking-out-ioud
‘data using the scheme in Appendix A should produce a manuscript
(possible of monograph length) on. the detailed strategies of readers.
The experimental work on controlled readiﬁg times wWill be published if
the results of the current study (and any planned follow-ups) warrants.
Indeed. wWe suspect that the rich data we have on hand for both
comprehension and composition may lead to a number of other
presentations and publications beyond those currently planned. Copies -
of all subsequent publications that result from the project will-be
forwarded to NIE. : '

»




Final Report, NIE G-79-0133

REFERENCES

Anderson, R.C., & Biddle, W.B. Dn asking people questions about what
* they ate reading. In G. Bower (Ed.), The psychology of learning
and motivation (Vol. 9). New York: Academic Press., 1975.

Duffy, S.A. Predictive processing in story comprehension. Unpublished
doctoral dissertation, University of Michigan, 1983,
N
Duffy. S5.A.» Olson: G.M..» Mack., R.L.. Vincent. P.L., & Eaton. M.
Readers' use of genre conventions in understanding and recalling
academic essays. Paper presented at the Annual Meeting of the
American Educational Research Association, New York, March 1982.

Frase, L.T. Prose processing. In G, Bower (Ed.), The psychology of
learning and motivation (Vol. 9). New York: Academic Press, 1975.

Kintsch, W. The representation of meaning in memory. Hillsdale, N.J.:
Lawrence Erlbaum Associates, 1§74,

Knuth, D. The art of programming: Ffundamental algorithms (Vol. 1, 2nd.
ed.), Readiﬂg._ﬂaes.% Addison-Wesley, 1973,

Meyer, B. The organization of prose and its effect on memory.
Amsterdam: North-Holland, 1975,

Hifler. L.A. Natural language programming: Styles, strategies. and
. contrasts. Research Report RC 8687, I1BM Thomas J. Watson Research
Center. Yorktown Heightsy New York, December 1980.

Miyake, N., & Norman, D. To ask a question. one must know enough to
know what is not known. Journal of Verbal Learning and Verbal

Behavior. 1979, 18, 357-364.

Newell, A,, & Simon, H.A. Human problem solving. Englewood Cliffs,
N.J.: Prentice-Hall, 1972.

Olson, G.M., Duffy, S.A., Eaton, M.E,» Vincent, P., & Mack, R.L. DOn-
line question-asking as a component of story comprehension.
Manuscript in preparation.

Olson, G.M., Duffy, S.A., & Mack. R.L. Applying knowledge of writing
. conventions to prose comprehension and composition. In

W.E. McKeachie (Ed.}, Learning, cognition, and college teaching.
San Francisco: JeSsey<Bass, 1980.

Olson, G. H., Duffy. S.A.. & Mack, R.L. Thinking-out-loud as a method
for studylng real-time comprehension processes. -In D.E. Kieras &
M.A. Just (Eds.), New methods in reading comprehension résearch.
Hillsdale, N.J.: Lawrence Erlbaum Associates, 1984,

Olsons G.M., Mack, R.L., & Duffy, 5.A, Cognitive aspects of genre.
Poetics., 1981, 10, 283-315. .

&




Final Report, NIE G-79-0133

"Turner, A., & Greene, E. Construction and use of a propositional text
base, JSAS Catalog of Selected Documents in Psychology, 1978, 3,
58. (HS. NO. ]7]3) .




Final Report, NIE G-75-0133

APPEND1X A

Scheme for Coding Think-Aloud Protocols

The format for coding a protocol according to this scheme will be:
' '

0P code[Att code(seg code))

The attention codes which are outside the parentheses and inside the
brackets define the general category of context in-formation being
focused on. The entire unit containing the attention code and segment
code is called an Attention Unit.. The operation codes which are outside
the brackets define the cognitive operation carried cut-on the content
within the brackets. !f an ocbject of an attention unit is a clause then
the clause is characterized by an X and is defined in a separate
attention unit. 1t is not necessarily going to be the case that all of
the arguments shown for the attention codes witl be filled. Only those
that are minimally necessary should be included. Dummies can be used

for necessary roles that are not mentioned. 1t is also possible for o
more than one (P Code to appear for a given segment of the protocol if

it happens to be an especially complex one. Likewise more than one Att
code can be used for each (P code. -

-

‘ s

Attentior Codes

~

1. PAct (verb,adent,obiect,indirect oblect,instrument). Intentional
actions of a character. They do not include:habitual actions of a
character, but rather specific actions that occur at one point in time
in the story. This also includes verbs which summarize a set of Pacts

(e.g., to plan, to organize).
\ '

_e.g. Lentil playpd the harmonica for Colonel Carter.

" Pact(play,Lentil,harmonica,Carter)

F4y

ﬁctions'which are negated are Pacts.
¢.g9., Lentil did not play his harmonica.

(Close miss: The musicians could not pucker = Pstate)

- \‘

2. Ev (verb,agent,object). An event is anything that actually happens
to a character or object as a result of a non-intentional interna)l

cause (e.g.,blowing up) or an outside force {e.g. being blown away by
the wind) . Any noticeable change in the general conditions in the story
should be coded as an event (e.g., weather changes, dawn or dusk)., 1f, a
statement is ambijuous as to whether it should baggn act or an event

a
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{i.e., the intentionality of a character is difficult to discern),~it.
should be classified as an Event. '

e.g- The wind blew Lentil over.'
Ev (blew over,wind,Lentil)

e.g:. The mountain blew Lp.
Ev (blew up, mountain)

e.g., Dawn arrived.
Ev (dawn)

by convention, general statements in which it is impossible to tell )
whether a subject intended an action or an event are coded as [Ev.

e.g., something will happen.
Pred[happen, something)]

L ad

A
3. MAct (verb,agent,object). A menta) action or event such as
thinking. deciding. learning, forgetting. This does not include
habitual mental actions that a character constantly performs {which are
classified as H-Macts}.

w

e.¢g. The stranger learned about the town. _
MAct (learned,stranger,townsfolk) ) .

L. MState (agent,state). An emotion or belief that a character is

experiencing. These are non-enduring mental states. En’uring emotions

or belie e coded as Chars.
e.g.The stranger was disappointed.
MState (str,disapgointed)

’5. PState (agent,state). The physical state or condition of a "
character or an object. These are non-enduring traits, Such as being
hungry or cold (enduring physical traits are coded as Chars). They can
also refer to an inanimate object and a temporary state that it may be
1n.

”~
* e.g. The stranger was cold.
PState.(str.cold)

The boat was filled with people.
Pstate (boat,filled with pedple)

6. Poss (possessor.possessed) * This category shows ownership or
possession.

e.g. This is the woman's house
.Poss (Wom,house)
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7. Chér!topfclcharggggristicl. General endurind.characteristics of
both a character or an inanimate object. This does not include
characteristic actions physical or mental (which are coded as H-Pact or
H-Mact). A Char could include a period of a person's past e.g. Lentil
lived in Europe. Segments in which it is ambiguous as to whether the
attention code should be an H-Pact or an H~Mact are to be coded as a
char. ¢.9., Lentil tries hard. '

e.g. The house was clean.
. Char (house,clean)
The boat was small’
Char {boat,small)

i
8. Goal !agent, gogl). Statements which convey the need, desire, or
motive of a character are not classified as Chars or Mstates. Rather
they are classified as Goals. Most goal statements will contain an
embedded glause which actually states what the 'goal is. This embedded
_clause is coded. ' ‘
e.g.» Lentil wanted to make music. Goalf{lLentil,X) x,H-
Pact (make,Lentil,music)

9. Loc (relation,located entitY,locationl,location2). Describes-:the
tocation of an .action, entity, or event involving specific characters,
or other entities. That is,» these are the locations of specific things,
as digtinguished from the general location of the story, which is an

»

aspect of Set. o

e.g. The. boy was undeg the bed.
Loc {under,boy,bed,0)

(

. i -
10.  Set (property)a General characteristﬁgs of the setting, such as
the weather, gereral conditions that hold, the historical period, and
the genera%l location of the story' ’

Alte is in Ohio
Set{Alto,in Ohio)

11. Und (object). Some story content got mentioned with no attention
category. ' .- T

e.g. This is Lentil.

Und (Lentil)

12. Ti (time reference). Explicit reference to the time )ine of
actions and events in the story. Reference to something happening now
is not coded as Ti unless it is marking a change of condition from an
earlier ‘tjme (i.e., an explicit contrast with an earlier time) .

¢

33
g
ot
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M

Lenti] met Carter after the parade.
Pact(met,LentiI.Cﬂrter).ti(after the parade)

..

If the “time phrase' conjoins two clauses, each clause is coded with

its own Att code, and the '"time phrase'" is coded as Ti:
Pl
Te.g.s It J?T‘ start raining as soon as he gets out of his car.
pred[tv (rain¥,Ti(as soon as X).X,Pact(get out of,car}]

Predictions are not coded as Ti unless they pinp¢int the future act or
event on the story timeline. ’ . *

e.gl, N Xt, Lentil will play his harmonicgf/
Pred[Pact (play, Lentil, Harmonica),Ti (next)]

(Close miss: Colonel Carter will meet Lentil sometime in the future -
Ti is not coded here) . ’

o

13. Sto (asPect,content). A residual category for attention to
general characteristics of the story. Two kinds of statements are
typically labeled Sto:

general statements .about the story itselfs
"The story seems to be about indians.
Sto (Indians)

b

‘more specific statements about story content where no other attention
code fits: -

We will meet Colonel Carter later on

Sto (Car ter)

This secopd™N\ype of Sto is often confused with an Und and an £Ev.
Confusion with Und: While the above statement at least has an implicit
reference to the story as a whole (i.e., that we will meet Carter later
in the story), the typical Undidoeg not (e.g., "Here's Colonel Carter
Und (Car ter) . i ‘ 3 f ¢ -
Confusion with Ev: While the verb ''meet' is normally classified as an
Ev, the subject of the verb is not a story character. Thus the
"meeting' is not a story event and is not coded as an Ev.

o

14, Sty (aspect,content).. Reference to the form of the language,
purpose of the sentence. or the way i. was written including vocabutary
syntax, and author's style. No story centent should be mentioned.

-

¢ Selfish is an unusual word to. chose.
Sty(unusua].selfish)

That sentence really doesn't say much.

-~

34

37
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Sty (doesn't say much)

15, H-Pact (verb,agent,obiect,indirect obiect,instrument)

H-Pacts are habitua)l actions of a character. It is something that the -
character is known to do routinely throughout the story, or is given as
tsdckground about a charactere If it is ambiguous whether a segment
should be a H-Pact or‘a H-Mact then it should be coded as & char,

e.g. Lenti) played his harmonica on the way to school.
H-Pact (played.Lenti).harmorica.on way to school)

16. H-Mact {verb.agent.obiect)

H-Macis are habitual mental actions of a character. This would include
a habitual thought of a character ‘or a mental action that a character
per forms’ throughout the story or is given as background information .

about him. .
/ \

17. " Perc !gercegtion,character.obiect)

A character perceives something through one of his senses. These are
not intentional actions such as lpoking or ligtening. but rather seeing
or hearing. , :

LY
Ll

e.g.. The 2 men saw the canoe.
Perc (saw.2 men,canoe)

18. Ident jg§jzft identifYing,Purpose of object)

When the identity of an object or a character is being attended to.
These are always comments about anaphdric reference. e.g.. the referent
- of a pronoun:

Is "he'" the first Indian?
Ident (heifirst indian)

The coreferentiality of two noun phrases
This is "the one thing" to make Lentil unhappy
tdent {the one thing)

| expect that's rain hopefully.
ident (wet sound.rain)
What is the one thing to make Lentil happy.
Ident (what one thing.make Lenti! happy)
- \\ h
Y

Operatioﬁél Codes

. e .
1. Que. The subject asks a quest:on about the story. It can be
implicit or expiicit. e.g. "} wonder where Wensleydale is" A question is

also any statement in which the subject asks for more information.

35
9
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Certain indirect Que's are pasily confused with Gcoms. in general, if
the indiréct question concerns & character or object that is introduce
in the current sentence, it is probably a question. |If It has been
mentioned before, or if there is no reason to suspect that the subject
is confused, it is a Gcom.

2. Rep. Something is repeated directly from the current sentence in
the story. _ -~ e

3. I Ret. The subject repeats something that was stated earlier in the
text., If there is no explicit reference to the earlier text, code it as
T Ret[Und(0)]. (See also Gcom). “

k. P Ret. The subject repeats something that he stated earlier in his
protocol (that was not stated earlier in the text). Pret takes
precedence over Pred or Inf and other similar operation codes. Pret
indicates a protocol statement in which the subject does not generate a
new prediction.or inference but rather retrieves an oid one. Thus the
retrieval operation is coded.

-

5. Pred. The subject makes a prediction about what he expects to read
about next or later on in the story. Pred can aisc be thought of as
inferences stated in the future tense.

6. inf. The subject infers something from the essay that is not
stated. You need to look at the story to distinguish whether something
is being inferred or not. Inferences uhijh are stated in the future

tense are classified as predictions.
&

7. GK. The subject states something that is general knowledge. e.g.
"Ohio is a Midwestern state.” '"You need to know'" is often a lead in for
a GK.

8. Cob. The subjecf says something about his own behavior. thoughts,
or feelings.

e.g.» | think | read this story before.

9. MNCom. These are negative comments that people make about the nature
of the text., such as "This doesn't make sense", If it js ambiguous
whether the segment is negative code it as a GCOM. .

»
10, pPCom. These are positive comments people make about the text.
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It. GCom. Generai comments that are neither specifically positive or

negative. Thesa comments include indirect gquestions concerning 3 )
character or object mentioned earlier in the story (see Que) when it is
clear the subject is not confused.

You'll have to know who the speech was for.
You'll have to know who Gld Sneep is.

Notice that these Gcoms are characterized by 8 WH-question word
foltowing the “need to know' phrase., Statements taking the form '"You
need to know that" are usually followed by a fact or inference from the
story. These are not Gcoms but Trets or Infs.

e.g., You have to know that Old Sneep sat and grumbled. = Tret
-

12. "Conf. The subject confirms a prediction as being carried out in
the story. e.g. "Just as | thought. the stranger was let in."”

i

13. Disconf. .The subject admits that 8 prediction that he-made was
wrong. or an inference drawn was incorrect. The prediction and
inference do not have to have been explicitly stated.

4., Sum. The subject summarizes and combnnes |deas from earlier in the
text, or it can summarize one sentence.

Hirits on coding -

-

fregquently. much of what a subject says can be captured by a single Op
or At code rather than a more complicated coding. Ffor example:

to indicate the kind of person who Awoyld sit and grumble
Geom[HPact(sit and grumble, OIdLOQ:;p)]

HPact captures underlined portion statement

this éenten;e refers back to the fact that ke can't sing.
Tret[Char {can't sing., Lentil)]. :
Tret captures under|ined portion

You would have to know who Old Sneep is to understand the s entgnc
Gcom[ident (01d Sneep)]
Gcom captures the underlined portions.
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APPENDIX B

Coding 5cheme for Descriptions of Procedures

Categories Pertaining Primarily to the Logic of the PRDCEDURE

1, Action [ACT}. The physical or mental actions performed as part of
the procedure. By convention, this category is used for the full
predicate. Negative acts aré also ACTs. Examples: "Find the middle
card." '"Put your left hand on the leftmost card.” "If the card below
your left hand is less than the card below your right hand, don't move
the cards."” (In the examples, the underlined portion refers to the part
coded as the category being described.)

2. Qualification [OUAL]. Qualifications placed on actions. The test
on whether something is & QUAL rather than part of the ACT is whether
the action has reasonable alternatives other than the one described. 1f
so, it is a QUAL. Examples: "Put your left hand on the leftmost card"
{right is a reasonable alternative to left, above, center, etc. are

reasonable alternatives to on the lef st card}.
3. Condition JCON]. The conditions rielevant to performing an act,

using the typical if-then logic common to programming. The entire

condition is classified as a CON, That is, the subparté are not

classified as QUALs or other plausible categortes. Examples: "1f the
nd»

card below your 1eft hand is less than the card below your right ha
don't move the c¢ards.” 'Continue shifting your hands to the right until
your right hand is no longer on the top of a card.” Note: Sometimes 3
writer will state a rule such as, "Rolls of one, two. three, four, score
one, two, three or four points respectively."” We code these as an
implicit condition and action, so that "Rolls af one, two, three, four,”
is the condition,» the remainder the action.

L. Initialization [INIT]. Statements which describe the materials or
other conditions relevant to setting up to do a procedure. Examples:

L. Repeat or continue statement [REP}. These are statements which say
at a general level to repeat or continue an action already described.

If the steps are elaborated or repeated again, the entire text fragment
that includes the elaboration or repetition is classified as a REP,
without any further coding of the internal constituents. Examples: “You
continue this procedure until the cards are in increasing order from
left to right." "Continue steps D & E." 'Perform steps A through G
again.”" "If your left hand is on the last card on the left, go to step
h‘ll .

Ll

Categories Pertaining Primarily to the GUIDANCE of the Reader

6. Overview [DVER]. Statements that are overviews of the objectives,
goals, or content of the procedure. Geperal titles for a description
are coded as OVER. Examples: '"These are your instructions for a card

38

41
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sorting procedure." '"This procedure allows one to order any number of
cards from the lowest to the highest number."

7. Summary [SUM]. Statements that summarize in a general way parts or
all of a preceding description of a procedure. Examples:

8. Organizational Markers [ORG]. Explicit indicators of the seduence,

organization, or structure of the parts of a procedure. Headings or '
labels for gsections of the description and step numbers are examples of

ORGs. Examples: '"Now, shift each hand to the right." "To begin, cards
are deslt out, face up, from left to right." "1} 0dd number'.

9. Examples [EX]. Exampies, illustrations, analogies used to convey in
an explicit fashion the steps of a procedure. Examples: “for instance
if you are working with 9 cards you will be marking the 6th card." 'We
will use (7) seven, for example."

10. Cognitive Aid [COGAID]. These are statements inserted to help the
reader. Specific type$ of statements include warnings:, reminders,
attention directions, tests for the reader to check on comprehensions
etc. Examples: "Please read through the instructions once and then go
step by step."

D .39 42
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APPENDIX C

Publications Enclosed

A copy of each of the following publications is enclosed:
Olson, G.M., Duffy, S.A., & Mack, R.L. Applying knowledge of writing
conventions to prose comprehension and composition. |In

W.J. McKeachie®(Ed.), Learning, cognition, and college teaching.
San Francisco: Jossey-Bass, 1980.

Olson, G.M., Mack, R., & Ouffy, S. Cognitive aspects of genre.
Poetics, 1981, 10, 283-315,

Olson,» G.M., Ouffy., S.A., & Mack, R.L. Thinking-out-loud as a method
for studying real-time comprehension processes. In D, Kieras &
M. Just (Eds.), New methods in the study of immediate processes in
comprehension. Hillsdale, New Jersey: Lawrence Erlbaum Associates,

1984,

Olson, G.M., DuffY- S.A.» & Mack, R.L. Question-asking as a component
of text comprehension. In A, Graesser £ J. Black (Edss), The
psychology of questions. |In press.

Duffy, S.A. The role of expectations in sentence integration. Ms.
Fd

submitted for publication.
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Shlled writers employ the conventions of writing used in theis
field of study and skilled readers know these conventions well.
Teaching writing may involve making these conventions more

~ explicit to students.

Applying Knowledge of
Writing Conventions to
Prose Comprehension
and Composition

Gary M. Olson

Susan A. Duffy
Robert L. Mack

*Reading maketh a full man, conference a ready man, and writing an

exact inan,” wrote Sir Francis Bacon. Reading and writing have long -

been viewed as among the highest achievernents of human culture, but
literacy is essential to modern technological society, and deficiencies in
reading and writing are considered major social problems. Despite the

In ennducting rescarch for this chapier. one or more of the authors feceived
support from the following sources: » P2 2aml Career Development Award from the
National tnstitute of Child Health and*Human Developmem (1117 00169), predoctnral
teaining grant from the National Institute of Mental Health (MH 14254), and a grant
from the Horace 1. Rackham School of Graduate Studies.

Naw Directians for Tracking and Learning. 2, 1980 - 67

68

obvious importance of these skills, we still know very little about how
the mind exccutes the complex tasks of understanding prose or cotn- -
posing it. The study of prose comprehension has only recently entered
the mainstreamn uf cognitive psychology, while ihie study of writing has
nut yet made it.

Recent rescarch on the way in which human beings process
printed prose has focused on what the reader remembers from the text—
in particular, i;léﬁw cither the substance of the text or its [orm influ-
cuce what a reafler remembers. Much less attention has been given to

- what the reader is doing while reading. Only recently have some initial

cllorts been made to develop models of the reader’s general strategies
for reading a text (duch as Collins, Brown, and Larkin, in preis; Hayes
and Simon, 1974; Kintsch and van Dijk, 1978; Kintsch and Vipond,

1978).

In this chapter we will present some compom:ms of a model of
prose understanding. In particular, we will examine the knowledge
that readers have about the conventions of prose composition and what
t(Teets this knowledge has on comprchension. We will also offer some
thoughts on the implications of our analysis lor the study of writing.

Communication, Conversation, and Convenlion

Most social interactions are governcd by norms or conventions.
Language use is no exception. Grice, in an influcntial set of lectures
(1967, 1975) described somne of the conventions that are imporiant in
language use. He used the participants in a conversation as his model.
He noted that conversation is not random talk, that the participants in
a conversation appear to be-engaged in a cooperative venture, such as
trying to exchange information or opinions with cach other. Grice for-
malized this general point in what he called the "cooperative principle,”
which states that cach participasit both produces and comprehends
cach utterance in rclation (0 whatever general purpose or direction
holds for the conversation at that moment. The general principle can
be broken down into several more specific inaxims (we use Clark and

+ Haviland's |1977] restatements of Grice’s maxims): (1) Quantity — Make

your contribution no more and no less informative than is required; (2)
Quality - Say only that which you both belicve and have adequate evi-
dence lor; (3) Relation — Be relevant; (4) Manner — Make your contribu-
tion easy to understand by avoiding ambiguity, obscurity, and prolix-
ity. These maxims are usclul for accounting for the way in which
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mcaning is conveyed by implicnli:n. Cousider an example derived
from Grice: Fred is standing alongside his car on a street and says to
Mary, an approaching pedestrian, | am out of gasoline.” Mary replies,
“Thete’s a station around the corner.” The implied mcamng of Mary’s
remark is that tlic station is a gasoline station, that it is currently open
(or at Icast she belicves it to be), that it is within casy walking distance,
and 20 on. In other words, the force of her remark goes beyond its fit-
eral meaning, and this force is interpretable in light of the “cooperative
principle” and its specific maxims.

Wrilten Communicalion

The idea of cooperation applics to all forms of linguistic com-
niunication. However, since - written communication dillers from
speech in many important ways, we peed to describe the special naiure
of the writer-reader relationship and develop a list of conventions spe-

cific to this case. Many scholars have noted that there are important dif-

ferences between written and spoken communication (Hirsch, 1977;
Pratt, 1977; Ricoeur, 1976; Rubin, in press; Schallert, Kleiman, and

. Rubin, 1977). Since there are many types of written and spoken com-
munication (Rubin, in press), we need to be specilic about what situa-
tiona we are referring to. We will consider two protofypical situations,
face-to-face conversation for spoken language and simple texts like
storics, essays, and articles for written language. Table 1 lists some of
the differences we have derived from the sources referred to above.
Most of these are based on the fact that the composition of a text and its
coinprehension occur at different points in space and time. As a result,
texts do not allow for interactional give and take, and thus must be
composed with deliberateness and care. The difficulty people have
learning to write is often attributed to these differences (s¢e, for exam-
ple, Hirsch, 1977).

Wuh the dilferences listed in Table 1 in mind, we can turnto an
analysis of the nature of written communication. Figure 1 presents a
schematization of the situation. The starting point is the writer, who
has in mind a complex network of propositions that represent the com-
plete message that is to be communicated via the text. A major con-
vention of linguistic communication is that much of the intended mes-

. sage is transmitted by implication. The writer expects the text to inter-
act with the rcader's interpretive skills and general knowledge to pro-
duce in the reader's mind tomething close to what is in the writers
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‘Table {. Characteristics of Writing Comlnar:d to Speech

Charactaristic . Deseription

Permanence Writing pe1sints lhmull‘h time, while spc«h is highly
. transicol.

Detachiment Both the coment and form of writien Ianguage is divorced
from the immediate context in space and tine.

Alnence of feedback  WirktIng {3 a one-way procens, wilhotl! fecdback.

Nowspecificlty Writing is typically gddreswed to a 3encm audience Tather
than a sperific Individual.

Tellabifity ":'he topic of the lul deserves the trouble involved in writing
up.
Ovganlzation Wiltten Tanguage is much more planned and organized than

Forwatity The Ianguage of wrillng tends to be more formal than

.+ Economy Written language has less redundancy than spoken Ixnguage.
" Greater precision . Wiitten language tan develop an ides, character, or sciting

atd detail in greater detail and with greater accurscy.

Greater complexlly  Written langusge can develop much more complex ideas
and abstractness than epoken language.
of subject manter

mind. The writer’s ask is to sclect and organize a set of propositions to
be included in the text that will be maximally effective in leading Yhe
reader to reconstruct the intended message. Aocording to this model,
there are fewer propositions in the text than there are in cithier the writ-
er's or the reader’s immediate representation of the text.

How does the reader go beyond the text in constfucting a repre-
sentation of ilz intended message? ‘This is one of the most basic issues in
the psychology of reading comprehension. There are two general types
of knowledge the reader uves. The (irst is general knowledge about the
nature of the world and the events, aclions, and objects that populate
it. Research in both cognitive psychology angl in artificial intelligence
has conclusively demonstrated that general knowletlge plays an impor-
tant role in understanding even simple sentences and texts. The sccond
is knowledge about how textual transmission works. Writers sclect and
organize propositions for inclusion in their text not only on the basis of
what they think the readcrs know and what their specific purposcs are,
but in accordance with general principles of style and organization ihat
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apply to the genre, such as essay, rescarch report, or story. The reader
undersiands that the text was composed through a serics of deliberate
choices on the writer's part, and the reader understands the conven-
tions that governed these choices. Further, the recder assumes that the
writer had the reader’s task in mind during composition, and was try-
ing to make the reader's task (comprehension) possible. The reader
interprets the sentences of the text in accordance with these general
beliefs about the writer-reader relationship. 1n essence, (he task of the
writer is to guide the reader tlnough a plot, an argument, or somne
other discourse structure. The reader expects this guidance. Accord-
ingly, we have chosen to call the overriding principle for writtcn con-
munication the “guidance principle.” Written communication is
planned, one-way, and noninteractive, and the writer's role is to pro-
vide an appropriately orchestrated set of clues about the intendetl mnes-
sage. The reader assumes the writer is acting in good faith in the rolc of
guide. An effectively written text is one in which the reader is in fact
guided toward the reconstruction of the intended message.

*+ « Most of the recent research in cognitive psychology on text
understanding has used simple stories as materials. Thus, we will use
such storics to illustrate what we mean by conventions of comprchen-

“'sion and describe their effects on readers. Later we will describe con-

parable phenomena for two nonfiction genres, academic essays and
magazine articles, :

A simple story is a story with a single focus or plot that is told
from a single point of view. Even simple stories have both underlying
and surface levels of siructure or organization. The underlying struc-
ture is an abstract representation of the information contained both
implicitly and explicitly in the text of a story. Figure 2 presents a gen-
eral representation of story structure. There is a network of back-
ground information, called the Exposition, and the core of the story
(the Nacration} consisting of Complication and Resolution. Story
grammars of the kind developed by Mandler and Johuson (1977),
Rumclhart (1975, 1978}, and Thorndyke (1977} codily the complexi-
ties possible in the highly schematic structure shown in Figure 2. ‘The
text or surface structure of 8 story represents onc embodiment uf the
undesdying structure. The writer has many options in transforming an
underlying structure into a text. First, the underdying structure is much
move complete than the surface structure. Thus, differcut surface
forms can vary in which propesitions are selccted. Among the factors
that influence the selection are the writer's asscssinent of what the
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Figure 2 The Major Elements of Story Structure
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rcader knows and the writer’s purpose in telling the story. Second, the
order of efements in the surface structure can vary, Presumably the
underlying structure of a story has its propositions in their sausal or
temporal ordet. However, the writer can choose to present events in
any order at all, as long as the underlying order can be reconstructed
from the text. Simifarly, though the Expositign is usually at the begin-
ning, it can be delayed in a vasicty of ways (Slcrnberg, 1978). Third,
specific versions of a story can vary in the point of view of the implied
marrator. Scholes andl Kellogg (1966) differentiatg. narrative from drama
by noting that the former consists of bath a story and a storyteller, the
latter only a story. The storyteller can be one of the characters in the
story, narrating in cither fivst or third person, or he can be omniscient
and uninvolved. FOurth, surface vessions of the same story can vary in
style, that is, in the selection of particular words, phrases, and sentence
structures designed to create certain effects.

Let us now examine the convemions of vpmposition shown in
Table 2. Many of them are sell-explanatory, 30 we will provide only a
cursory description here (a more complete description will appear in
Olson, Mack, and Dufly, forthcoming). Although these conventions
apply specifically to simple stories, we belicvg they are similar to those

for all simple texts, and we believe students can be aided bolh in their

writing and in their reading by knowing them.
The first two conventions, purpese and untqueness, are qunc gcn-
cral, and apply to most forms of communication. They are baséd on’

-

Table 2. Canventious ol Composition for Simple Stories

Conivntion erophon

/‘— . .
\. Purpose The writer has a puspuse in mind, sinch as o
- HETT, amiises OF s

. Unkjpsseness The stowy containt novel or nnigne clencnta, even
if it follows & well-kiown kamola,

. Underlying Organization  The teat in basedd on an ondedying, abstract
- stirnrture (hat is well fosmed for de palllrlll'll'
genre.
A. Focos There is one main line of developinent.
B. Oversll Plan The siqry has an overall plan that proviskes well-
' formed onler to fts indigjdnal propositinm.
t. Coherence ’ All actions, events, oc saveS are appropeiarcly
mmwnlcd eauscd, or enabiedl.
2. Completenesy " The structure leads 1n a resolution, with all Joose
”, embsgird togeiher.
C. Rrprescntation The wotld of the text #8 yimilat to, bt !llieniumallt
not identical with, the workl experienced lry the
nakr

. Surface Organization The writer han a plan for proseming e Mory.
A. Omniscience The writer knows all along how lic story will end,
B. Toint of View ' Tiee story will be told fnmm one point of view.
C. Segmentation The viory in lokd by means of specific scenes or

D. Background | 'l'l:epwrﬂcr will present sulficient ‘background
- : Inforination so that the story can be undersiom).
E. Orderdy Flow The serprence of segmenta amd propmsitions in 1le
surface of the story i principled.
F. Conncctlvity The writer will provide sufficient textnal
. Information 30 that the reader ean make il the
necestary inferentiat connections ainong the
: elcrments of the story.
G. Economy ’ Everything that is presented has & purpose within
: the noprfnce plan of tle wiiter,
1. Specilicity The plot of a story h presenied by means of
Pasticolsr characters and eventa that are discrcie
in space amd tine,
< B Implication The muivational or eausal siruciure of e Siory iy
. eomveyed by implicarion,

-~

L -

Grice's principles that we described caricr. Fhe bouks we cxarrined on
writing repeatedly poinied out liow inportant it is 10 have a clear pur-
pose in’ mind, and-how oflcn poor writing is characterized by the
absence of clear purpose (for cxample, sce Shaugimessy, 1977).
According to umqucncss, cven though the w? may be following a

r
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Inghly stescotyprend fovnuda, there wlll be ynigue elements 1o the story.
For i‘qul:nu e, e punder inyatery has its new 6 isty.
The conventions of uniterlying nrgnuiz:\lﬁ 5]1' ribe the expeu-
1ationa A rcader has about overall structnre, and are based an the work
. ou story granmnars. The convention of focus is definitional for the simi-
ple atories we are considering. Overall plan states in an elementary way
whiat the atory grammars have tried to capture. The readdr expects all
of the clemncents of the story to fit into a coherent general framnework,
each elemnent having ity place in an overall plan and the entire plan
having a clear resulution. ‘The episodes of a story must be causally con-
nected. but only those causally connected episodes in which conflict is
created and resolved catt' be a story. The convention of representation has
two pal;ls. First, the reader expects the world of the story 10 be similar
‘to the world we know. Even within highly stylized genres like science
fiction there are strong expectations of cotrcspor;dcl'lte to reality along
with the ubvious conventional departures from it (Scholes and Rabkin,
1977). Second, the reader also expects the world of the story to depart
from reallty in certain ways. The world of the siory is an idealized
. world, or in Thornley's (1976) words, “an artistically disciplined repre-
sentation of life” (p. 39). Thus, it is expected that-atories will have char-
acters who are stereotyped or larger than life, and that the sequence of
events will often be highly improbable, with too many coincidences.
Unlike 1k¢ real world, the conflict in a story builds rapidly and clearly,
and is totally resolved at the end. In short, the world of stories is a con-
ventionat world, similar to the real world in many important ways but

also quite different from it. i ‘

«  The conventions of surface organization characterize the expec-
tations a _readcr has about how the writer will tell the story. That of
omniscience 38 a central one. The story is being told by someone who
knows how it will end, and therefore the reader assuines that each ele-
ment that appears is part of an orchestrated plan. This is the heart of
the “guidance principle.” Point of view is definitional for the simple
grnres we are consillering. Only in complex short shories or in novels
does one find a story being developed from multiple points of view. Seg-
mentation statcy ibaf the story will be told through a series of discrete
units, in particular, through specific scenes or episodes that are sepa-
rated in space or time. This 18 a property that narratives and dramas
share. The tradition of scenes in a play is a good illustration of the
point. The convention of dackground asserts that everything needed to
tuake the story understandable will either be apparent 'on the basis of

‘) / -
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general knowledge or will be povided by the writer. Tlere ine many
conventioi® for presenting background intrmation, A 1eceat mono-
graph by Sterubierg (1978) ilescribes and illustraues many of these, In
very simple aturies, the bavkgronmt is usually presenteil at the begio-
ning. ttowever, there is the well-known ronvenfion of in medias rer,
whicre the stury begina in the midst of apecific actioma am the necessary
background is woven into the development of the phot. This would
scemio e a more dificult form for both the writer and the reader, but
it is often used.

Orderly flow nud connectivity are fundamental conventions of text
processing, and have forired the lieart of the thenry developal by
Kintsch (Kintsch and van Dijk, 1978; Kintsch andd Vipond, 1978).
Each eleinent of the surface structure must be integrable into the devel-
oping network of propositions that represents the meaniug of the text,
The existence of well-known limnita in immediate meniory and attention
suggesi- that propositions that cannot he immediately integrated will
increase processing diflicully. Kintsch's model can be viewed as an -

. ewplicit embodiment of these principles.

Economy is an extreinely important convention for stories. Read-
ers expect that eyerything in a siory i there for a reason. 11 a small
detail is mentioned, especially in isolation froin other details, readers
expect.it may. be important. Of course, in stories such as murder mys-
teries, attention o small details is clevated because of conventions asso-
ciated with the genre. But we have seen much evidence in our rescarch
of readers paying special attention 1o detaifs even where they are ulti-
mately irrelevant. There is no conflict between this and the faci that
detnils tend not to be well rememnbered (Mamtler aml Johason, 1977;
Meyer, 1975; Thorndyke, 1977). Sowme details may scem nportant
when they are first encountered in the story and may receive special
attention even il they are not central to the final representation. As a
recult, importance defined as a proposition’s location in a story grain-
mar hicrarchy (sce Thorndyke, 1977) may not covary with reading
times in the same way that recall does. ‘

Specificity is a closely rclated convention. Reacders expect stovies
to be told by means of specific, concrete events and characters. “The
episodes that comprise the narration (sce Figure 2) must occur at a spe-
cific time aad place, and the characters muat be particular. Staicmenis
about general patierns of events or the dispropertional properties of
characters are clements of the background. Steinberg (1978) has
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tlesciibed how the contrast between particular events and summarics of
p*i-r actions.are used 1o differcntiate narration from exposition. Qur
evitlcnce indicates that readers are quitc scnsitive to this contrast.

Implication siates that certain classes of information tend to be
conveyed indirectly. a simple storics, the motive or causes of actions
or events are almost never stated explicitly. The motivational structure
of events in a story must be supplied by the reader. ln(el‘es(ingly, story
gramnmars {ypically inake this information explicit, supporting the view
that they are best scen as descriptions of underlying structure.

Applications and Generalizations of the Conventions

In Olson, Mack, and Dulfly (forthcoming) we describe in detail
how the conventions in Table 2 relate to the strategics readers use in
understanding simple stories. We have studied these sirategies by
examining a number of reader behaviors, especially the time taken to
read each sentence in a (ext by subjects who are reading silently and the
protocols provided by other readers who are asked to talk out loud
while reading the text. We have studied the processing of both well-
formed and ill-formed texts, and have verified that readers use knowl-
edge of the conventions shown in Table 2 to guide their comprehension
behavior. In reading a well-formed story, the reader generates hypoth-
eses about the plot during the exposition, and then uses these —in con-
junction with the conventions — to determine which sentences are most
important and informative. When reading silently the ccader devotes
more time to these sentences, presumably (o draw inferences and con-

struct 8 coherent representation of the story. In ill-formed stories,

which violate various of the conventions, comprehension is d:srup(ed
and readers are often misled or confused because their expectations
about how the siory ought (o be told are violated. For instance, in Bart-
lett’s (932) lamous "War of the Ghosts,” readers have considerable dif-
ficulty constructing causal links between the individual episodes that
follow each other in time (see Mandler and Johnson, 1977), and are
unable 10 geznerate coherent hypotheses to guide their sentence by sen-
tence comprehension of the text. By contrasting well-formed and ill-
formed stories, we have been able to conclude that an important com-
ponent of tcxt readability is the extent to which general principles of the
type shown in ‘Table 2 are followed (see Olson, Mack, and Dulfy,
forthcoming).

78

" Convenlions ol Nonliclion Forms

Fducated readcrs (college subjects, for exainple) possess knowl.
cdge of the permissible undderlying structures and thic conventions of
surface forms fur simple storics, and this knowledge appears to influ-
ence their processing. Is this also true for viher forms of writing such as
the academic essay and the popular magazine article? On the basis of
our examination of “how-to-write” books, the conventions of writing for
thcse forms are clearly quite different from stories, but they appear 1o
be just a2 well defined. Educatedreaders who 'know something about
the conventions of composition for these fonins use this knowlcdge dur-
ing comprehension.

The Aeademie Essay. Both the academic casay anu the maga-
zine article are simple in the same way that the stories we have studied
are simple: they have a single focus or line of development and they are
written from a single point of view. The academic cssny is the form
most frequently encountered in books on rhetoric and in casscs on

expository writing. 1t is written in order to persuade the reader of the
. ' correctress of a thesis. The organization of the essay i3 yootcd in the

formal conventions of argumentation, and it s usunlly writien with a
(hough(l'ul serious reader in mind.

* Books on rhetoric devote considerable attention to the undaly-
ing forms of atgument an essay might employ. A deductive argument
starts with an initial set of premises and supports the thesis through a
series of intermediate deductions. Each step in the argument must be
well formed according to the principles of logic. An inductive argument
is one where the thesis is supported by a series of particular picces of
evidence, with each piece contributing general support for the theais
but none guaranteeing it. The underlying structure of an essay would
be & canonical representation of the arguments developed in support of
the thesia. Just as with a story, the elements of the arguinent can be
embodied in more than one sorface form. For examnple, a dedudive
argument has a patural order that starts with the initial preiniscs and
works ita way toward the final conclusion via the intermcdiate deduc-
tions, but such an argument can be presented in various ways. The
location of the conclusion or the thesis is one common source of varia-
tion: possibly at the outset, 80 the s>ader can have it in mind through-

‘out the details of the argument; but possibly withheld untl the end,

particularly il the conclusion is unacceptable, controversial, surprising,
or humorous. There are also conventions about which parts of the

20
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tleductive argnmient are made explicit, including the enthymeme, a-syllo-
gistn whose major preiise is impliod, and the sorites, a chain of syllo-
gisms in which oudy the final conclusion and the intermediate minor
premises are stated explicitly. Most deductive arguments that appear
in essays are enthymematic, and thus it is not surprising to find the
enthyineme and the sorites discussed in books on rhetoric (see Brandt,
1970).

The strength of an inductive argument depends critically not
only on the kind and amoum of evidence but on its selection and order-
ing. ‘That evidence whiclbest supporta the conclusion or is most repre-
sentative of other evidence is clearly what the writer wants to select,

and mpst authorities agree 1hat the most persuasive ordering is to put .

the very strongest picce at the end. However, there are various ways to
arrange the remaining picces. The climactic order builds [rom the weak-
est evidence to. the strongest, while the Nestorian order starts with the
second strongest picce and then builds from the weakest to the strong-
est (Hughes and Duhamel, 1962).

The essay has much in common with the story, and the conven-
tions in Table 2 can €asily be modified to describe the ptinciples of
composition for cssays. As in the story, the reader is using¥he text to
try to extract the wnderlying structure, which in the case of an essay is
an argument that focuses on a single thesis. The greatest differences
would probably arise in the principles of susface organization. As one
illustration, we pointed out that it is important for the Narration of a
story to be told in specifics rather than generalities (specificity). This is
because a story is about a specific set of characters interacting in spe-
cific Jocations at cpecific times. An essay, on the other hand, is written
in a mixture of specific and general statements (Young, Becker, and
l’:lzc. 1970).

The Magazine Article. This much more heterogencous class of
prose forms than either the story or the essay is of interest because sev-
eral authorities (Brande, 1970; Dillon, 1977) observe that it is com-
prised of a blend of story and essay techniques. The magazine article is
often written to inform or to persuade, but it must also entertain or
interest the reader. The situations in which they are usuvally read are
informal or casual, occasions when the reader does not want to engage
in heavy intellectual work: in waiting rooms, on buses and planes, dur-
ing lunch, in the bathroom, or rclaxmg on the sofa. As a result, the typ-
ical magazine article i3 much less formal than an essay, and the princi-
ples of composition are quite different.
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Just like any other coherent text, an article has a heginning, a
body, and a conclusion. BBut these parts arc composcd of a number of
clements that are relatively unique to magazine writing (sce Brandt,
1970; Dillon, 1977; Gunther, 1976). The article begins witli a lead, a
provocative or interesting anecdote or vignette designed to capture ghie
reader’s interest. The themc is usvally stated shortly after the lead, but
the relation of the theme to the rest of the article is not as tight as the
relation of the thesis to an essay. The article ofien achieves focus by
claiming to prdve a point (Gunther, 1976), but the body or *proof” of
the article at mosi illustrates or alludes to the point rather than present-
ing a logical argutnen for it. Brandt (1970}, in characterizing reporto-
rial writing, claims that thie writer selects and organizes facts and gen-
cralizations in order to convey a perspective, but does not present a
tightly structured argument. Coherence is achieved through *pseudo
connections” between subordinate elements. This is the art of using
various devices to create the #lusion of the temporal connectedness of a
narrative account or the logical development appropriate to detmon-

_-. strating a’thesis. One such device i to essentially list subtopics that_
* could be relevant to the writer’s point, as though the writer were going’

to develop the connections, but where in [act they are merely “called to
mind” as illustrations of some point. Gunther (1976) describes simitar
devices, which he calls the “flash-by” and the “string-of-pearls” tech-
niques in his influential practical guide on article writing. An article
usually ends with another example or anccdote of the type used in the
lend. Article writers are advised to achieve closure, to leave the reader
feeling satisfied. But exactly what this means is harder to define for the
article, which lacks the clear conflict resolution of the story or the logi-
cal coherence of the essay. Gunther (1976) sums up the approach to
article writing by stating that 1he most important step.is coming up
with the right “sfant” or "anglc” for presenting the aiticle content.

Articles in popular magazines ofien use elements of fictional
writing. People, places, and events are sketched through ancedotes,
vignettes, and quotes. The writer sclects and organizes particulars in
aorder to produce drama, surprise, suspense, of provocation. Generali-
zations are continually interwoven with narrative-like elements about
people, and the motivations and reactions they exhibit. In other words,
the writer siinulates a narrative account that someliow conveys the
point without presenting & carefully reasoned argusnent demonstrating
it. ‘Thus Dillon (1977) refers to the magazine article as a nonfiction
story.
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The *how-10" books on article writing give considerable atten-
tion to the conventinny of this genre, and readers who have wide exper-
ience with magazine articles probably have some expeciations about
what they will find that are quite differcnt than for storics or essays.
Both nf the latter forins have clear underlying structures, and the read-
er’s main (ask is (o extract lhcufslruclures from the text the writer has
pravided. But we would not expect article readers to be trying to
exiract an underlying organization oc adopt the hypothesis:testing
mode that we have scen 30 clearly in our story research.

.

Concluslon . }

In this chapter we have presented an analysis of the relation
berween the writer and the reader of prose, and have ysed this analysis
to describe somne of the reader’s steategies in comprehension. Most of
nur analysis has focused on the reader. Howevee, we feel our work has
important implications for the analysis of texts and for the writer. All of
us share the intuition that texts vary in how easy they are to read.
Many investigators.have attempted to develop objective indices of text
readability. Such indices would be’ useful in assessing the comprehen-
sion difficulties of readers and the composition difficulties of writers.
Most readability indices, however, have been based on lexical or syn-
tactic properties of text, and most have been only marginally useful
(Kintsch and Vipond, 1978). Recently, Kintsch (Kintsch and van Dijk,
1978; Kintsch and Vipond, 1978) has proposed that the most useful
indices of readability will be those that are based on a processing
model of the reader's behavior. This sensible suggestion has some
interesting implications. Perhaps the most important one is that
readability becomes a joint function of the text and the reader, rather
than being a function merely of the text. Some texts will be readable to
almost everyone, and others for almost no one. But most texts will be
differentially readable to individuals who vary in their specific substan-
tive knowledge, knowledge of the conventions of various genres, par-
ticulac reading skills, and general information-processing abifities. In
support of this, Kintsch and Vipond (1978) have demonstrated how the
vreacability of texts varies when they make different assumptions in
their processing model about how much information (in the form of
propositions) can be processed at one time, and how much can be held
in immediate memory. Our research suggests that readability also
varies with the writer's use of the conventions of writing. Thus our

-
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work shnuld contribute to the development of psycholugically mcan-
ingful indices of readability.

) The conventions listed in Table 2 are known by hoth the reader
and the writer. Thercfore, our analysis ought to have smncihing to say
about the process of writing. Up to now, therc has been very litile work
dnne on the cognitive psychology nf writing (some exaniples are Bruce
and others, in press; Flower and Hayes, 1977). Most scholars divide
the processes of writing into two broacl categories, one associated with
generating ideas and the othec willi putting the ideas into words. Qur
rescarch on the principles of composition is relevant to the second cate-
gory. Howevee, what we need to do is to study the behavioc of writers
to sce il we are really on the right track. Initially we might carefully
examine the prose of writers who are at varying levels of proficicncy, as
well as examine successive drafls of a paper by reasonably skitlful
writers.

There is also an indirect way in which ouc analysis bears upon
writing. It is widely believed that good reading and good writing go
hand in hand. Good writers tend to do a lot of reading, and learning to

-yead well seems to be an important componen: in learning to write well

(Haynes, 1978). Our analysls is directed at making explicit the con-
ventions of composition that are known to the skilled reader. If further
research confirms ouc impression that this kind of knowledge is one
component of effective reading, then explicit consideration of such
knowledge in classes on writing might be useful for the learning writer.
Further, a deeper understanding of the processes involved in prose
comprehension and how these processes relate to composition might be
a key to the crucial writing skill of sell-criticism. The writer who can
most successfully discover what is wrong with a particular draft of a
manuscript ought to have the best chance of improving it in a revision.
The principles we have proposcd, and the techniques we have explored
for identifying them, may prove to be useful tools for developing
instructional methods aimed at acquiring these skills.
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GARY M. OLSON. ROBERT L. MACK and SUSAN A. DUFFY

Resders md wiltels communicate via 3 text with the aid of 3 numbes of general and specific
cuonventiont. | his psper the genewl conpventions zovefning wiltten communication afe
described, and thelr application to two kmportant gemres. stoiles snd €saays, b analyzed. Data
fiom subjects talking out loud while rending bs used to obtsin Informatton sbout the knowledge
aml stiategles teaders emploY while seading sifiple texis. Reading times eoliected fiom othes
suhjects rending the same (eats sitently b psod a3 copverging evikience Tor evaluating the talking-
aut-foud dats. A numbef of similatities and differences in ilse processing of stofies and essays
218 1eviewed. Sio1Y feadefs have sn essentlally plospeciive ofieniatlon. geneiating predictions

ond looking shesd 10 what &8 coming wp. In contrast, readen of estaysapproach the sentence

by-sentence pincessing mnfe retfospectively, fitting the cusfent sentence in with earlies Infor-
wiatlon that hed heen Cxplichily prc3ented in the tear.

It takes many {ypes of knowledge 1o be a skillful reades. Recenlly, we have heen
examining how knowledge of the conventlons of writing affects the comprehiension
activitles of college readers (Olson ef af. 1980; Olson et al. In'preparation). Commu-
nication of informatlon via wrltien text is a speclallzed activity, and it is hardly sus-
prising that 2 considerable amount of special knowledge would have te be acquired
jn order 10 he elther an effective wrlter of reader. Our research has focessed on Lhe
Iypes of knowledge skilled readers use while reading simple texts. In this paper we
will examine the knowledge readers possess for lwo lypes of texts, namely, simple
stories and essays of the type found In elementary rhetoric texts. Our basic clalm
is that skilled readers possess knowledge about the forms of these texts and their
principles uf composition, and that they use this knowledge dusing the process of
undersianding. We will describe the kind of knowledge college readers possess, and
lustrate how they use il while reading. We.will draw our dats from a series of
studies we have conducted using a varlety of texts and tasks.

The article will be vrganized as follows. Fisst, we will provide a genesal concep-
tual background for the type of analysis we liave developed for text proeesg.lng. As

* The woik descijhed here was made possible by & 1eseasch geant from the Nalonal Insthuie of
tducailon ENIEG-79-0133) and % s Reseaich Catcer DeveloPiieny Awsd hom NICHD
(SKO4-tIDOR169) awaided 10 the senlof suthof.

Requests fof tepiints of InTofmation shauld be addicued to: Gary M. Olson, Dept. of Pey-
chology. Universify of Michigen, 330 Packaid Road. Ann Aibor, M1 48104, USA.
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il of this byckgroumd we will spell 0 our ideas on how conaonaication iy
vililen lexis wonk. Sccuml, we will riclly describve the Iwa genes we have fnvesil-
ated, simple stnries and acade mic essays, picsenting a set of defining characicsistics
ur each. Thind. we will describe ilie varkous tasks we have used (o study the know-
edge and processiug strategles emplayed by skilled rcaders. Fuusth. we wlit piesent
vsample of wur finding: for the two genres bn guestion, Finally, we will discuss the
nore general issue of knowledge of gense conventlons as a compeaient of wlat the
kllled sreader niust leary, '

‘oneepiual hackground “
“hough we usually gy not think of It in this way, cosumenleatiun via willing is a
oclal process. Two peuple are interacting with each other, unders the special cundi-
fon that they are pot ot the same place al the sne tine. However, they are of
tecessity very much aware of each gttier, The effectlve wrltes st constantly have
le vreader in mind In order to predicce a text that wlil Yave the desired effect. Shind
pily she skifled reades must be aware of the author's intentlons. Good willing

"epresedts a skillful sclection and integratlon of inatertat which, when comblned

vith the reades’s knowledge and sirategies, Jeads to the pulcome lntended by the
viltes. SlinHarly, the teader, a3 part of what he or_she needs 1 kuow 1o ordes to
e2d \he texi, must andesstand botly Uie willer's goals or Intentians and the specific
\rategies used by the writer (o select amd arrange the.mateslat in the text. Buth the
vilter aml the reader undersiand thal the text represents a spechally selecied and
iwranged set of propusitions which will, In conjunction with the reader’s knowledge.

- soduce an approximation of the willer’s intertded message [ the rendes’s mind.

In osder to develop a mode! of how the wilter aird reades Interact Uirongh a
ext, It Is useful 10 consldes some of the ways In whitch wrltten commnunicativn Jdil-
ers from speech, While speeet and writlng have wany simifarities, and listeuers and
caders obviously ewnploy many commun processes amd (ypes of knowledge duwring
ompiehension, there are abso some hnportant differences that make the task of
eading soinewhat different. Many sclolars have cornmented vt these differences
e.g.. Misch 1977; Prait 1977, Ricopur 1976: Schallert o af. 1977; Rubjp, 1980).
since Uicre are cuany types of wiltten and spoken cormranication (Rubin 1980),
ve need tu be speclfic abont what sltuatiuns we are refersing to. We wili cunsides
wo prototypical situations: face-ta-face conversation for spuken {anguage and sini-

- sle texts Hke storles or essays fus written lanpuage . Table | lsts sume of the diffes-

nees we hiave derlved from the sonrces referred ta abave. Most of these are hased
m the Tact that the composition of a text and Its caunprehenston oceus at different
wints In space and thne. As 2 tesull, texis do not allow ferinteractional give and
ake ad thas mast be compused with cliberatencss and care. A pruperly com-
weed text ks an wsganlzed, complete strirctide, worked ont as a whole with an oves-
il plan of pmepuse in mlad. A of fits parts serve sove purpuse. False stants., errors.
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and otha \Iyﬁhlrmzics have been eliminated. Fach scitence advances the tex!
tawand it point ul clssae, wmler e plan of the avthor. Releva backgionnd infor.
wativg for ihe intended andience ul the text is Inchided if it cannnt be inferecd. The
wiiter, il a goal one, has fakeu some tionivle A ey o anlicipale what the 1caler
will necd to knnw, anil has inchided what would not be obvious. Tn shod, the texi

must stamd an its own. fly the same 1aken, hecanse it s composed deliberately and

cmelully, it hias a fluency nat found in convergalion, 1t is more foral. These inauy
ilTerences hetween speech and weiting are majie sources of difficulty for people
leaning 1o wiite {e.g.. Hirsch 1977). .

Led us now (wnn vue sttendion 10 an analysis of the nature of wiiltten comnni-
cation. As mrted belore, there are cedtainly many sinilarities between reading amd
listening, and a wumber of the points we will inake will be common 10 butlitypes
ol compreheusion. Hlowever, with the dilferences lu 1able | In mind, we will also
note ‘somie aspects of (ext prncessisig that differentiate it feom fistening. Flg. | pre-
sents a schematization of 1he situation. The starting point is the welter, whe Inailn
mind a complex yelwork of propositious (hat 1epresent 1hie complele message 1hat
18 1 b commumicaled via the text. A majm convention of linguistic commumica-
tion is that mich of the lntended message is iansimnilled by implication. The wiiter
expects the text to interacl with the reades"s inter pretlve skills and general know-
letlge I puncuce in the reader’s mivd somethlug cise 1o what is in the wiiter’

-
lahle | .
¢ laracierlales of wrlling enmpared tn speech.
' -
Claraviersle esciiption

t Pemnanence Wiriting persisiy thrinugh time, while speech is highly

: flansienl.

2. Derachiment . Both the content and fTorm of wiitien language It
divorced from the Immediate context lo space
and time

. Alcence of [vedback Wiitlng is 3 one-woy pincess, withoul feedback.
: Nenspeeilicity Wihiing is 1ypically addiessed 10 3 genial audience
rathey than a specific individual,
. FeRazhiliyy The topic of the $2X) deserves 1o have the trouble
1aken tn wrlte |t up.
- Thgavization Wiitlten fanguage is inuch wote planped amd nrga-
! ’ nized 1han speech.
. barmaliy The linguage of weiting 1ends 10 be more lormal
' . than tpeech.
-V conomny Written Janguage hos less redundancy than spoken
fanpuage.

Wririen language can develop a lopic in greatel

delail. ’

Wreltten lanpuage can develop mre complex ldeas.

-

_ Gireater precivden and detall

Greater comuplexity and
abitiae i e of sahjeet matder
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miml. The wiiler’s 1ask is 16 select and organize a set of prpasitions tn e incluiled
i the text 1hat will be maxlmally elfective in lealing the iemler 10 tecmstinet the
Intemded message. The remler’s task, nhviously, Is 10 use the texd tu recunsthiuct the
writer's Intemled niessage. Acconling ta 1hiCmivltel, there are fewer prapostions In
the dexd than there ate in ellher the wiiter's w the reader’s linmedinte 1epresenta-
thm of the text.

Haw dues the 1eailer go heyond the text n canstiacting a 1epresentation nf its
tntended message? This is one of the st hasic issues in e psychulugy of 1eading
comprehenston. fu essence, the reader engages in a speckes of prnhlem solving. The
vhject of reading it in undeistand the futended message of the wibler. The remler
uses dhe text as duta Teom which 1o generate iypuilieses about what dhe text Is
aboul. The data from the text are evaluaied with respect (o knowledge thie temler
brings to the situatlon. This kiwledge liclps the remler {o stinclure -fhe ext,
though niany texts slsv have explicit guidance I them alwant theis stenctime. Infer-
ences amd elaborations are deawn fromt the data In the text. While actually realing
the reader generates predictions abouat hulh Me conlent and 1he steicluse 1l what is
yel lo come In the 1ext.

Theie ate 1wo general t9pes il knowleige thic 1emler uses to engage in these
acilvitles. The flsi ks general knowledge about thie nature of the wonld aml the ame
ceplualizatlons aboul 1he wortd thiat have been Formed as a cestll ul prlos experi-
ence, Many sclicTars lisve leveleped theudies about the 1ole of knowledge. in pro-
cessing exiernat luputs, and lave luteoduced cuncepls llke scheanata, fiames, scripts,
amd MOPS (Bantlett 1932; Plaget 1952; Mlusky 1975; Scliank and Abelson 1977
Rumelhart and Ovtony 1977; Schank 1979). Though there are sy differences in
detall anwong Ihese concepls, lhere 8 no question thal coucepts like thiese aie
needed 1o acovunt for kanguage processing. Research lu hoth «ognitlve psycholugy
{e.g., Bramsford and Jodinson 1973; Dooling and Chiristlaapsen 19775 Bower s ol
1979) sud In arlificial intelligence (e.g., Winogad 1972 Scliank aud Abelson 1977)
lias conclusively demvnsiraled that general kinwledge plays ann lipentant’ cole i
urderstandlug even simple sentences amd texis. Because we know so sunch ahwonl
the world we can undersiand elliptic refererices tn whatl we kinow. ‘

Lip. | Schemmatic sepsesentativn nf ghe wriger's and rember’s fask 4 in The wiiting «dtuation.
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The secomd 1ype ul knowledge used hy 1he wealer is shint how (extnal icansmia-
sion wirks. The wrller selects and vigandzes jgapusitinns for inclushue In a text un
the hasts nf what be (hinks the reader knows and what his specific purpises ate, jp
acoom lancdhwitly general principles of style and arganlzation that apply 16 thie genre.
The reader uudessiamds that the (ext was ansposed thinugh a series of dellberale
clwlces on the wrller's part, and the reader understands the convenllons thal gav-
cined (hese cholees. Furtlier, 1he reader amnines hal the wriler had the remlers
task in wdmd during the composition, aind was tryIng Lo inake the reader's task {i.e..
comprehenslon) possthle. The reader. Inlerpreisdhe sentences uf the 1ext In accor-
danve with these general beliefs abunt the wrlter--reader relatlunship. In essence.
Ihe lask ol the wrlter I 1o gulde the reader through a plot, ap argument. of some
uther discontse s'tucture. The reader expects (his guhlance. Acc rdingly. we lhave
chivsen (o call the uverthling principle for writien communbcation 1the Guldance
I'"iuciple. Wrltten commuanleatiun i planned, one-way. apd non-interactive In real
thype, and 1he writer's role ls to provide an appropriately urchestrated set of clues
abonl the Inlernled inessage. The reader assumes the writer Is acting in good fallh
in tiwe role of gulde. An effectively wrilten text bs une In which the reader Is In fact
wnhled toward ||le\ recoustructlon vl the inlended mesaage. '

Prluclples of text composiiion

We now wand 10 describe a sel of princlples’ol composition that appear tobe under-
stiod by wilters and readers of simple stories. These principles are Intended Lo
describe tle general properiles of simple lexts of the kind we have studied In our
lahuratoty. Specifically. we have examined simiple storles and academic essays. For
techinical Teasons. we have confined dur alteption to stiories gnd essays that ate no
more than 60 septences Inng. This aveans that all |he storties we have looked at are
deawn Tonn the Tables. folktales, amd children's storles that are typlcally Investi-
gated hy researchers inierested In story processing. They all have a single focus or
plot that is 1old froin 2 single point of view, Similarly. he academic essays we have
wsed were 1aken Frnin books ou thetoric. They all attetapt (o Prove a 1hesls, make @
compatisun, o1 olherwise llustrate a single point. We feel tlial many elemerts of
o aualysis will geueralize (o 3 whler range of (exts and 1ext Lypes. apd will return
ty 1his pulut at the end uf 1his article.

The principles we are about to presenl are Intepded Lo caplure the general con-
venllons abuut the compositiun of simple texts thal are part ul what 2 knuwledge-
ahle wrkler amd realer knows. Though we inftially developed peinciples like these
fo1 Lhe spechfic gentes of slotles and essays. we found enough conimonality (o be
ahle Wy constracl this inore general list. Later we will lllustrate how 1lese general
principles apply to eaclhr of these two gentes. Our central clalm In this paper Is (hai
kunwledge of these principles plays a 1ole In compreliension. Presuinably It alsu
plays a tole in compmsilion, hangh we are only just beglnning wotk on the wrller,
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10 ix likely that the prisciples abond i be deserigd alsa play a vole in lenning 1he
spocitic ronventions wla new gente, o stinatinn we hive wal exanidued al all.

The principles have been Wevelapeld v the basls uf two hread chsses ol vl
lence. Fhist, we surveyed the literature v stoty aml essay wrlting. examinhsg 1he,
adbvive given tu willers ghyat T Lo it o text logetier. We ligve alsa read mona-
graphs ou the straclme of varions prose fonns, Secomd, we have collecied several
kimis uf date for boll sturles ami cssays. Sane sohjects (emd these texts senlence.
by-sentence aml 1atked] unt kusd, stating any Inferences. clshoratbons, predict s,
interepunectiina, ar uther comwents they fel campetied lu mnke. Shice 1he 1exis
we nsed lchnfed both good aid had vnes. we uhtabied much uselid lnfornathm
abuul whai 1eaders expect In storbes aml caaays and how this alfects theh -
vessing. Ottier subjects read these smue Lexts senence-hy-sentence i a ciiupuier
screcn med we 1hued 1helr sllent reading. We have also collected vecall lata aml
tatlngs of prapositlonal Importance fur each fext. All of thesp 1asks will he
described In more detalt later, .

Prior Lo presenting he (st ol principles N Is necessary tu make explich a disthc-
tion that ‘was hnplicit In our earller discusstan. A text has both an underlying siywc-
lure and 3 srface shucture. The underlying struclure 3 an absiract representathm

"k e lorimatbon contalned botly huplichly aud exphiclily by tlic 1ext. Bach text
type ut gente has a set of principles describing acceptable wnderlylng stractines. for
exanple. for shnple sturles, grammars of tie type descilbed by Runmelhart {1975,
1978). Tlwrmdyke (3977). and Maidler and Jubinson (1977) are best viewed as
descriptions of possible underlylng siructures (Jubnsnn awd Movdler 1980, have
specifically developed this view), Later we will descilbe pussitile wderlying sinic-
Liwes Mt acadenle casays. . .

The undetlying structure of a text Is an ahistract descriptlin af (s essentlal forn,
The surface strnchime represents one eabidbhwent ol the nimderlyhsg siroctire, The
wrlter fas wmapy optluns In tramsfunming sn wderdylng stractnre lata a surface texl.
In fact, a glven underlybug straciure can be transforned hito wany different surface
texts. Tlwese surface texts can vary ln a number of ways. Firsi, they can vary In the
way In which propostiluns are made_ explicl. The uimdertying structure is winch
wore complete than e surface structure, Thus, diferent smface fotins can vary
which propusillons are selecled. Anmug e facturs thal Influcice the sclevtion are
he wrller's assessinent of what-the remler knows amf Lhe wilter's purpuse in writhig
the 1ex1. Secoid. the neder of etewents b the surface sirnciare can vary. While 1lie
mulerlylng streclure of a text may have a specific causal, !e'nqmul.m Ingical onter,
the writer can choose to present the propositiong of the text in auy vnler at all. »s
lang as the wndedylng urder can he reanstincted frun the text. Third, specific ver-
slons ol a text can vary jn style. that i, In the selectiot) of particular words. phrases,
amd sentence strnctutes designed (1 cieate speciflc effects. Fumih, cerfain texis
permtl variation In viher facturs, For Inslance, staries vav vary hu U poiol of view
nl the lngfled varraloe. Schioles ard Kelhugg ¢1960) differentliie warratisy Irenn
thrama Dy woling thal the funwer consists nf both a stury mwd @ stoty-leller. while

67




Q

ERIC

PAFullToxt Provided by ERIC

fe W O eral | Cornitine e 1isf pare b1 1)

the Edes vomsists vmly at a story. Thie story-teller ¢an be one of the characters in
the steny, narting in either Virst r thinl-person_or he can be wmniscient aml wnine
vorlvedl,

Let us pow examine the set of principles shown in 1able 2. Many of them aic
wif.cxplanatory, so we will previde anly a amsory description here, Keep in mind
that they apply specitically (o simple texts ol the 1ype we have been sindying.
Later we will discuss lmw Lhiey translale Tt 1he 1wn genres we have been investi-
pating. simiple stovies and aclemic essays,

Ihe Dast two principles. Purposie and Ralance of novel amt fomiliar elemrerits,
are ejite general, and apply to nest forms of conmunicalinn. Books an writing
cpeatedly point vut lmw important it is for the writer 10 have a clear purpose in
wrimd, al how pften poor writing is characlerized by the absence of a clear purpose
(c.g. Shanglmessy 1977). Acowrding ta Halawee vf novel and famiitior clawents,
cvew though tle wriler inay e follawing a higivly stereolyped formnla, Hlrere will be
nmique elements, But the newness must be blerded with familiar elenicnis. A tex!
wirks by huilling thie new wpon Uie foundation of the okl. Lafer we will demon-
sitate the Importance of these general principles fur the coruprelension of simple
Texts

The principles uf tlmlerlyulg.. organizalion describe Uhe eXpectalions a reader has
about senall stivcined. The writer s trying fo embody ti.: undeilying struclure in
an effective surface lexi. The reader i mainly trying to recomnstruct the undeslying
stinctoe . The principle of Focws is definillinat for the slmple 1exis we are con-
siklering verall plar stales in an elementary way the essence nfl what we nean by
undetlying stinclure. The reader expecis all of Mie elentents of a texl to fil Intoa
cuherent general framewark, each efeinent liaving its place in an averall plan and
the entire plan having a closed or oplimal structure. The principle of Converrtinnat
world lias 1w pants. First, it is expected that Lhe world of the 1exl will be similar Lo
the worlld we know. Even within highly stylized narratlve genres like science fiction
ar highly absiract essays there are still stronig expectatlons of some depree of corre-
spomlence 1a the wark) we know Ffrom experience. llowever, it is also expected that
there will be systematlc. cnnventianal departures from the world of our cxperience
Fun insiance, lhe world vf stovics is an Kealized world, or in Thoruley's words, “a
artistically disciplined represenlation of life* (1976: 59). Thus, it is cxpected lllal
stories will have charactars wha are stereotyped ¢ larger than life, and thal the
sequeace of events will ‘oficn be highly improbable, with loo many coincidences.
Unlike the reat wusild, tlie confiicl in a siory builds rapidly and clearly, and is
totally resolved at the end. In short, the workl f slaries is a conventional workd,
similar to the real world in niany imponant ways but also quite different from it.
Similarty. with essays, a Int of abstraction and idealization is involved in putting
together an argumem ar defending same general thesis. Yet il is essential that there
e courespondences ho the real world, or else ithe argtment will be devoid of mean-
ing.

The principles o) surface organization characterize the conventions that govern
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Tanle 2 :
. Conventluna of compasttion fur stimple 1e s,

Couvenlion

I.
1

Parpane

lalznce nf nuvel lml Tamillae

elemenia
A. Eamiftarity

I, Muvelly

. Undestlylng arganiration

A. Feos
. tiveqalt plan

i Colrerence
Lil} Cumpletenen

C. Convemiuns| world

. Suiface niganization

A. Ominbsclende
B. Audlenee
C. Scaffodding

-

8 Sltll‘lltl'llllion
F. Cnnneelivily
. Feanomy

K
. Ondexly flow
. Langwape
(1) Skgnalling

til) Level

. Fenre.spectfic convenliom

Iyexciiplivn

The wriler has wve v e speeific |-||||nim In ining.

The resl conlalny a bafance ol fandliar and nuvel
eleienis

The lest makereontael wiih ll.-ings the rexdcr knows
aboul,

‘the tedl ennlaing new o distinclive elenenis,

The text s based vn 8n underlying siructue 1hal is
appropibsie wod well-turmed for the pailiculay
geme.

There s are maln tine of develumucnl.

There Iy an uvenall plan thal proxides 3 well-torned
organization (n1 the proposithms wl the texi,

Fach Individus) proposition (s in 2 wellordered
way Inin e general plan.

The overall vrganizatinn has a chised or optimal
slrucive,

The vex| Is based on 8 world (hal Is dmilas bul pol
Kenltcal 1o the real world,

The welter bas 8 §wiface plan Tur presenting the
surface propostiinns uf the teal.

Al any point In the text the willer knows where i
is going.

The tex{ ls writlen willr an andience in inlud.,.

The wrlies presents emugh supporting nizterial in

X1 90 thal the reader hag sulflclen) baek.

The willer orovides sulflelent 1eclual informallun s
(hal bz reader can make alf tie necessty Inferen-
thal ecnaeciiens among (he elenents ut the lexr.

Uveryibing that Iy presenied lias 2 puspose wllluin 1he
sierface plan,

The sequence of scgments aml peouitions in llnc
surfave af the tex! Iy prinelpiedd.

‘Theye ate conventlnng (or the anfaee (angyage of

czeli penre.

Apmopriate suiface signals will be nscd I nim k
hansltiony, ele.

Appropriate fevels of lapguage will be e,

In addilion 1o 1he genersl eanventions Hed above
Prarticular peniey viien have speeliic tes) con-
venlions guverning the sutfaee fion,
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thee transtonmationr of e amlerlying stictine inle an actnal text, As can be scen

froun table L. thae mie a b ol general rinciples of surface stactme It theie.

aie also idiosyneratic owes il apply 1o paiticnlar gemes. The present discnssion
will faens on the comnien anes. Some idiosynaatic anes will be mentioned Tater
whenr we cliscnss e particilar genres we have investigaled. The principle of
s wnee is 2t central vie. The texd is heing presented by soimecme (e, The
wiiter} wha knows where it s goeing, haw it will end. Therefare the seader is able ta
assnme that cach element af the smface stmctne fhal appears is part of an arches-
hated plan. This has enonmons implicatlons for comprehension, as we will sec later.
1t is the heanl of 1he Gaidance Principle. Audience characierizes 1he authm’s delib-
orateness in directing the tex! lowmd same specifie gronp of readers who have par-
ticelar cliaracleristics. Scaffpliding indicates that the wriler is awme ol the reader’s
need to have a sapeistonctme comstiacied araund which the etements of the lexi
can be assembled. Scgrentation states that the lext will be wiitten through 3 series
of disciele srface climks. Cmnectivity is clasely related to Scaffikding, in that it
is expected that ali the links between the elements of a soiface stroctore are con-

stinctairle, either fiom dhveet evidence provided in the 1exi_or from a combination

of snface binls and priar.knowledge. Closely linked tu this, however, is the prin-
ciple of Foonomr, which siales 1lial there is a contrasting pressure 1o miake the sirr-
face form as ecanuinical as pussible. This leads the 1eader to assime that everylhing
encountared in the smface text Is there i1 a reason. This does not mean that every-
thing Is of equal Impuoitance, or will be equally weil renseinbered. But e2ch elemnent
las a purpose In 1he mfolding text. 11 Is there for a reason, albeit perhaps a tran-
sienl viie, Orderie flose, along with Conmectivity, are at the beart of the text pro-
ecssing” theary developed by Kintgch (Kintsch and Vipand 1978; Kintsch and van
Dijk 1978 Miller and Kiustsch 1980). Fach element of the surface text must be lile:
gratahle Into the develaping network of prapositions that represents 1he nreaning of

1he texl. The existence of well-known limits in inunediale memory and aftention .

suggest 1hat prapusitions that cannol be husmediately integrated will fucrease pro-
vessing diffienlty. Kintsch’s miedel is an explicll embodiinent of these princlples.
Finally, Language indicales that there are specific conyenliuns governing lse type

_ of language thal is apprpriale fat performing varions funclions within a genre. For

instance, 1he evenis of 2 slory are expecied in be lold ibrough specific, concrete

. ¢vents and chaacless, while background Information Is given hn mare generic lan-

gaage. The mgnment In an essay nnfolds throogh an appropriate blend af abstracl
and concreir langnage. We will see later 1hat onr-evidence indicaies thal readers are
guite sensitive to shifls of language in a texl.

Shnple sintics nnd essays

1ot us iow turn onr altention 1o the 1wo genies we have been investigating in onr
rescach, Tn 1his section we will describe the propertics of tliese genres, antl will

A ifom st al FCoemitng aspuatadd eefise

telate Thean Lo the general principles of conpsition desCiibed emlicr in table ¥ As

we shall sce in the next sectiom. enllege remlers ase knowledge of the propertics nf

these gemes lming 1he piocess of mudeistanding. In paticular, they kinow some.

thing alwt the 1y pes of muderlyiig stinclimes allowahle for e geine and io addi-

lion semething about thie conventlons for transtorrig an allowable omleslylng

shinctme inly an aceeplahle surface lext. Knowing these things, they are able 1o

work ‘hackwards funn the clemenls of the smface 1ext they aic piesented 10 a

representation of tlie underlying shinclme canveyed by the text. Clemly, siralegies .
hased on this kind of knawledge will go astiay an those aceasions whien a text is ill-

formsed n elther its surface or s mnderlying stainctme,

. {
Srories

The fabes, fulktales, and children’s stonies 1hat have heen investigated inlensively
by cognlilve psychologisis In the past few years have a simple and shaightforwad
shinctme. Flg. 2 mesents In highly schematle fann the basic pattern of the under-
Iylng strocime of these slorles. Theie is 2 nelwmk af backgioand infanmativa,
called (he Expasition, and the core of the stary (1lie Naniation) cowsisting of Com.

* plieatlon and Resolutjon. In essence, slory consists of a prublem ar comnplication

wlhilel gets resolved by the intentlonal actlans of ene ar mare central chaacics. Of
comse, even In shuple stories there ate many ways In which the simple schenn
shown In Ag. 2 can be' made nuire einmiplex. Further, there are constrains i wlat
kinds of complicatlons and resolutiuns will produce acecptable starkes (Brewes and
Lichlenstein 1980; Wilensky 1980;Olon in prep.). Bal the general pattern of com-
plication and resolution is at the licart of the types of sinple stories we and otheis
Tave livestigated. .

The cenvenllons of compasitlon far shmple 1exts can be iranslated qulte directly
for these stories. The purpose~of such simies is typically {0 amuse or entedain,
though of cuurse many are also used to Instruct, These stoiles achieve a lialance
between the fandliar and the novel by folluwing cerlain slereviypic patierns of plil
develapment with famniliar characles 1ypes, but doing se¢ with parlicalas novel Lwisls
or susptises of detail. Laics we will see quite clcarly the cansequences of this for

ST

COMPLICATION RESOLUTION
Lig. 2. The matm clements ul alary Sloacie,
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mocessing. Al the level nl smderlyiag stmctme the stmy follows a basic plan of
conllict amd conflict resolntion. with a mimber of acceptatde famns nf complicating
alhywed within this general fimnewmk. The reader expects all nf the elements of
ilte sty 1o it info a cohereot general framewomk, each element having ils place in
an nverall plan and 1he emtive plan having a clem 1esolution. The episiddes of a skory

N -
mnsi be canslly eonmected, bul anly those causally cunnected ejisades in which

amtlict is crealerl and sesolved can he astnry. -

The pirciples of siface mganizallon chaiaclerize the way in which an nnder-
Iying stony gels okl In this regmd, the minciple of Onaiiscience Is 3 central nne.,
The stny is being mld by someane who knows haw it will endd, andl cherefime the
icadler assuines (hal each eletnent thal appears i part of an michesirated plan, This
is 1he head of the Guldance Minciple. The Siaffokiing pinciple asserts (hal evesy-
thing needler] 10 make the story mmessiandable will either be appareotl v the hasis
uf general knowledae or will be provided by the wriler. In sluries, this iofonuation
is Niequently in the form uf backgmunnd or selting information. There are many
amvenlions fur presenting background informalion. A recent monograph by Stern-
hewg (1978) desciihes and iflusirales many nf these. In very simple stories, the back.
g is nsnally pasented al (he beginning, Huwever, there Is the well knuwn con-
vention of in medias res. where the stury begins in the midst uf specific aclions and
the necessary backgiound is wuven tnlo the development of the plot. Sternberg
describes other teclmigues as well. Thongh we have not Investigated (his directly,
we onuld gness thal the placing of background infonnallun in locations ollier 1fian
ihe begimdng could camplicate (he task for the reader, though the writer can do
mach tn minimize the difficully by the way in wiilch the Infunnation i inl rodiced.

Segmentatien: for a slory means (hat it is 10k through a series of discrele units,
in parlicular, sough specific scenes or episodes Lhat are separated In space or lime.
This is a popeily 1hat nairallves and dranas share. The conventional organizatlun
of a play inlo scenes is a gnod Hlustratlon of the point. )

Orderlr flow and Conmectivine are fundamenltal principles of texi processing,
Fach element of the suiface structure st be inlegratable into the developing net-
wink of prapositnins thal repiesents the undeilying slory. Economy Is an extiem:
ely imperanl pinciple foi siories. Readeis expect that everythiog In a story is
there fom a reasan. 17 a small detall is nlenliundld,especially in tsolalion from other
sletaits. rearlers expect # may be Imporianl. Of course, In storles such as murder
mysieries. atlenfion fir small details may be elevaled because of conventlons asso-
ciated with 1his specific genre. But we have seen much evidence In our reseaich of
reatlers paying special atiention 1o detdils eveo where tliey are ulliately Irrelevant,
‘There it no canflict between this and Ihe faci 1hat details tend not 1o be well-
temembered {Thondyke 1977; Mandler and Johnson 1977; Meyer 1975), Some
details may scem Impariant when hey are (irsl encountered In the siory and may
recelve special atiention even if they are not ceniral lo (he final represenlatlon. As
a resnlt. imparlance defined as s proposition’s Incallon in the hlerarchy of a theury
of slory stracture (e.g.. Tlinndyke 2977} may nut covary with reading times in the
samie way 1hal recall does (hat see. e.£., Cirtkyand Fuss 1980).
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Readers have specific expeciathns abnut the Lasgogy In which stanies will e
told. I pat, they expect them 1 be 1old hy mcans nf specific, conciete events anl
chaiacters. The episodes that cnmpnise the heast nf-the sfiny nmst peenr al a spe-
cific time and place, and theie must e paiticnlar characters Involived iy the epi-
tinles. Stalenients ahunt general patlesns nf events or the dispusitlonal prasperties nf
chavacless ave eletents of the background. Stermherg (1978) desciibed haw the
confrasl belween paitlcular events aml sunnnaites of priv aclions is used 1o iffes-
entlale Narratlom funn Exposithm. Our evidencz indicates readers are quile sensi-
tive lu this. , . .

We lmve fuund al least une wlee example vf a gense-specific cauventhm fur
stories. The motives uf cluacleis i canses far acthin ;e alimost never siated expli-
clitly. The niwlivational structine is almast always implicll, thongh I is clemly im-
portant for uinderstandlig the causal conmectinns anong events in the stary. The
task of flguring nut why a charaeter has done something is complex, and 1equires a
general [heory of goats and plans on the part uf the undesstanding system (e.g.,
Wilensky 1978, 1980). Nu doubl thiere are mauy ulleer such convenlions, hul this
parlicular one has very Imporisnl cunsequences for processing. The implicil Infor-
matlon must be jecovered n urder to understand fully the counections among the
evenls.

Simple eszays

Unllke the simple sioles we lave studied, $mple eassays du nil have as well-
deflned a foun al either the wndeilying or surface level. The simple story has a
lightly organized structure, vrganized around a plot, a series uf events that ase cans-
ally ielated and thal unfold In the eomplicalion-resolulion plan describeil earfien,
However, essays can have many foran because they have inany purpuses. Funther,
each type of essay seems 1o be govesned by a looser sed of conventions than those
found for storles. This is not swiprising, siuce even sinple essays me wrlilen for 2
vatlety 'of purposes and the mapping uf purposez unio 1heluslcal slsategies is (nile

xble. Iywever, theugh this genre s mose loosely stiuclured than the simple
siory, 1eaders do have expectaiions abuut the types of sitnctmes they will find.
Let's look at some simple examples,

One commuan type of simple essay is the Induclive arguimenl. The anthot’s gnal is
to-convince il 1eades of a (hesis, and evidence relevant in 1he hesis is mesented as
the hieart of the essay. At the level of underlying structuse, inductlve argmnents do
nul have o linear organizatlun analugous to the causal, temporal urganicatinn fuund
In storles. There is the thesls lisell and ctateinents of the evidence peitinent ln e
thesis. Any particular thesis has the polential for an indefinite mmnbes of evidence
statements that miglt be iefevanl 1o i, However, as a practical nalier of tex| con-
veullon. a thesis is typically supporied by a inadest nunther of evidence statements.
In the types of simple texis we have examined, osually nn mare than twa an three
distinct 1ypes uf evidence are cited. Rhetnrlc howks nten descrilye vations pinci-
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ples 1or selecting evidence (see. ¢ g.. Naker 1976 Hughes aml Dolamel 1962 Kin-
weavy 1971 Payne 1900,

Al the surlace level. there ae diffcrcut ways to arrange an nfuctive arginuent,
Fulluwing the principk of Scaffedding. however, the writer must always give the
reader enongh hitroductary information to™make tae unfokding argument structore
apparent. Typically. 1his is bieat done hy presenting the thesis at the begiuning of
the cvsay. The evidence is then presented. and the thesis is restated al ihe conclo-
aion. Alternatively, the evidence can e presented NMrat, leading to the statement of
the tlesis at the end. 1T this is done, however, the wrlter inust take special care to
infisrn the reader that he evidence supports a thesis which will nol be revealed
until the end of he essay. The evidence itsell can he oriered In different ways, em-
buadying the principle of Orderly fliw for essays. These different orderings reflect
the persuasive purpose of the inductive essay. Mosi autliorities agree that the most
persnasive arderlng is to put tlie very stsongest plece of evidence al the end. llow:
ever. Ihiere are varions ways to arganize the remaini 1g pieces. The climactic order
bailds from the weakest evidence to the strongest, » '.lle the Nestorian onler starts
will 1w second strongest piece and then bullds frond the weakest to the strongest
(I hugles ad Duhamel 1962). Unlike stories, Segmentation for (e essay takes the
fornm of paragraphis with information ¢hunked according to tople. There ase prin.
ciples which govern sentence organization within the paragraph. For example,
Kieras (1978) has studied readers’ expectations about-the placement of lopic sen-
tences within paragsaphs. Our own data suggest thal readers also have expectations
about how the principle of Language Is Instantlated for essays. Readers expect a
paragraph to be a blend of ahstract statements of general principles and speciflc,
concrele Hlusirations or examples.

- Another commun kind of essay it one which compares and contrasts two
enlilies. For example, in work wilich we will not be descrihing here, we used two
such essays, one in which a football halfback and a ballerina were compared, with
cmphiasis on their similatities, and another In wlrich two very siinllar maladies, heat
cxhanstion and sunstroke, were coinpared, with emphasis op thelr differences.

“There are two dominant Lypes of organization for such essays: one In which all the
properties of one enlity are described before all those of the second, and another in
which the two eutities are descrihed concurrently, with pasallel properties
dexcribed in altcrnation for the two. This cogtrast Is nat particularly surprising, per-
haps. but it does inMuence what tzaders expect ta find once they reallze the pur-
puse uf the essay.

Fapirical Investigations of te xt processing

et us now briefly describe the lypes of investigations we have conducted. Qur

steategy has been 10 use a nawber of different tasks to 1Ty to undesstand what it is-

that readers are doing white reading. In this section we will describe these tasks, and
in the next section present same results Nom these tasks for stories amd essays.

74

¥ ¢ 0 AN FHvonr et of [ Cogmgtn e agpear pend o
i

The texis

Al 6f o dexts are falrly shnpie aml slorl sa we canr ise tlrens in ditferenl 123ka
withoul creating very long sesslons. We usedd fonr different stories (the numicra in
parenthescs hulicate the munlser uf zentences per stary):

Lontif (520 This stary was 1aken from Mc(flnsl&y( 1940). :Illllriﬁ a well-farmed ¢hil-
dren’s siny. Since we will be discussing It n sunse detail fater. a synopsis «of iis
plet appears i ahie 3.

Stranger (44); This story was tgken freum Flnlay (1969). 14 is alsv 2 well-forme

* story, a fable shonl thie costs of greed and selflshiness.

Circle Islarkd (1R). This siory was anlgiually Intreduced by Oawes (1966). The
version we used was taken from Thomdyke (1977). Although this story fits
Thorndyke's story grammar, it is not well.formed fur reasons we will desciihe
later. ) M

iar of the Glursts (28): This classle was used by Bartlett {1932) indiis shindics of

schemata. It {s an American Indian folkiale, and hecanse it nses comventions and
knowledge unfamiliar (o most uf us It is quite difficult to anderstainl.

Our choice of these four steries was quite deliberate. We wanted twa well-formed
and two {-formed stories 30 we could contrast wir readers’ hehaviar for tlicse twu
lypes. N

"

Table I
Synopbs of "L miB™,

Story pari Canieni

Setiing A smatl midwestesn town calied Allo, Obin
Chaneiera - Lenilt - a %oy who wanied in sing and whistic, bor conldn’t su kesrned In
play the harmonica instead
Colonet Carier - a rich, impot it man who had given many Hoeiklings ami
rarks o the town nf Afin
Old Sneep - an ok, crabhy feMow who complalins abowsi everythlng am
snd evelybody

Colonel Carger b returnlig to Alin aftes # Awo-Year abicate. The fown
decides to.bave a ceicbratlon, OM Sneep mutiers Yhal Colanet Canler pevde
10 be taken down 3 peg of iwo. Preparsiions sre wmade (1 the cefebrathen:
Nags and signaare pud up. the bind Is 51 1he statlon. Ihe mayol 43s 2 specch
tesdy. The irain arrbves. As Colonel Carder sieps finm the iralo. Qi Sneep
ls seen by all on the {op of the sitllon sucking a temeon. The hand gele alt
puckeled up and can®t play. Everynne iy silentand embaliatied, and
Cnlnnet Caries heging in ook angry. Centil saves the day by siepping i
and pla¥ing an hls hatmaniea, Colunel Capter is pleaved. and & happ¥ cele-
bratlon b had hy all. including Old Sacep.
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1 abiske] atart by adnsit iy |1l1| n lillk‘
an tive veart agn carpeto] elasarsom © wild
rightly bave wemed bw Cmelfnl aml e vpen-
!.l\n
{ he carpeting then avaikatile \Mnl'll have
tnen cptle, difTients b meainiain, and
wonkl have required freeqient ieplacement.

Now, Inrtever, beeanee ul nproved mategials,

the arpmnente i favor of e densdve carpeling
scean 3 preal deal wsre plansible.

New imdonr  amtdoor aynihietics aee stain
resivant, fade redsiant, durable and inex;
pensve,

{hey have male catpeting sectn miuch fest
a luxary than 2 ycawnable even dctitablc
altermative W tite Moot '

Iiclly, there seom to be three contral argu-
wentin favor of carpeting.

1 lrst. osf coupae, carpeting 1Lt tractive.
Now , admiliicdly . modern technolngy offers
a preat varicty of attractively colored tlkes.

1 he dayuofl degb, inttitulonal grays, geeem,
aml browns in tite ane nvel.

Mt white Hle may approach capeting.in
terma of eolor, it ias 2 hard and unalieactive
texlmre.

Carpeting, on the otlicr and i cologlul,
atteactive 1o the toncl, and comfoilable In
walk o,

It povee 2 g way lowand cteating a pleaant
atarspliere all of wo wonld like to wark in,
oty to gl oat of claw.

Wichily colured carpeting. Suel as el roids
nften weed in bank s and commeicial offices,
wonhl wake onr facitithe e Inatitutional,
Bright carpetine can easily make altragtive
am arca that womd wibierwise scem Spartan :
arul werile,

In <hori, carpeting wemns desirable impdy
twecatise iF v mnie alizactive Lo look a1 and
walk oon tham tile,

~

T .

Addinile ; "Vt years apwrcarpeled
clirvgeormne wonled tightly have secmcd ton
Lanciiul and expentive,

7 e (‘;tpcling then avallable wonfl have

been couly, difficull b walniaing, and
waonld have required fronent eplacement.
tinproved materials have made the arpu-
wmenlcin faver af extendve carpeling seem
a preat deal more plausible.

New fndoor  ontdaor sy nthetics age stain
reslatant, fade resistant, durable and fnes-
penaive.

They have made carpering scenn much lesy
2 lmxangy (han a reasonable, even doirable
aliermative (n lile Mooy,

Carpeting [ attractive.
Modern technnbogy offers a prcat vartely
nl atnactively cnlnu-d Hica, -
Tle daysof dﬂb Instiullonal grays, picens,
and browns in tile are over.
Whilc tile may approach carpeting in tenms
of cnlor, [l hasa hard and unaltraetive lcx-
ture.
Carpeting fa colorful, allta(‘l ive 10 Al 1ouch,
and comfortable Lo walk on,
1i gocs 2 long way Ioward ercating a pleasani
almospherc all of us would like 1o work in.
hotlyin and oul of elass.
Richly colored carpeting, such as bold reds
often mserl in hanks and conmerclaboificea,
wonthl make onr facklities beas institutional.
lylght carpeting can casily make atiraclive
an mea Ihat wonhl otherwise seemr Spartan
ahil uarile.

We will also report ihta fos 1w essays, each ol which had twa versions crealed
by embndying the same underlying structure in 1wo sirface forms. The essays we

sl were:
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Carpeting (371 This persnasive casay migues thal carpeting is really nune cost-cliec
tive than tile far classiovm ors. The standatl versian was laken funn Baker
(197h). We created an Wfonued versin by reunwing the signalling devices frem
the surface sirictwe. The firsl {wa mragraplls of byl versions of 1his essay are

=~ glveniu fable 4,
he Age (22): This essay describes in 2 fairly Tactual way the possibility thal we
N sy be facing anoiler jce age. I was takeu from Janes awd Favlkuer (1968).
The two versions differcd in that oue preseuted the thesis at 1he hegining ful-
lowed by the evidence, while.the secoid presenied the evidence first. fallowed.
by lhe thesis. This secand versiun is Il-Fanuned heeanse it dues nal ke it clear
fu tise reader thial the evidence will precede thie thesis statemen.

For all of the teais used in these studies, au indication of the heporiance uf esch
coustliuent was oblained by hasing an Indepesdent gronp of sulijects crass ant half
the malerial in each text aud then oblaining 2 profile of the freyaency with which
individual elementa were deleled. This infurtmation will be relerecd fu as freprrr
tance Ratings laler In this paper.

R v
Stbrjcers

AWl of 1he subjects In 1he stindies 10 be described wete eallcge students who were
pakl a1 & rate of $ 2.50 an hour for Ueeir particlpation.

Tasks

We used twa different tasks wiil eaeh of these sels of raleriais, using dil lerent
gruups of subjects fur eaclt Lask.

(1} Tothing vint towd :

The subject was shuwi each setilence bn the {cat cne al a tine. he soquence , and
was asked 1o lalk not lnud inda a tape recorder almud 2 nenher of things. In parlie-
ilar, we asked subjects (o talk ahowt any infesences ar elabhwratiops 1y fell com-
pelled to draw ot the bads nf the corrent sentence, any counectioms 1liey saw
hetween the curienl seufence awd aoy priur ones, any predictims alyom whal might
be coming up, aud any conunents 1hey had abant 1be text o 1heir omlerstapding i
il. Suhjects wha (alked vul knrd (a the essays were also asked 1o conmuent on tlie
role an indlvidual sentence had in 1he uverall viganizatiniv of (he essay il they Teli
conipelied 1n. The tapes fron tlicse sessiims were transciibed, mnl checked, amd 1he
tratscriptinns sepmeuated htn hlea’ units ad 1he mits classilicd by 1ype of s1ale-
1nent. The segmentalinn aml dassifieatiom wére chiecked for 1cliability by having
two people perfanm these tasks.

(2} Reading time

Sihjects were plﬂcnleul wiftheach fext at a compmter tenminal. ach lane lllvy

messed a key lhe next seulence vl the textappeared. foly anc sentence was sown -

i
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al a lime. Subjects were Tohl ko wead the Text as normally as possihie. Thuse reading
Ihe stiies were Tohl that later v we wouhl expilore ww well they ulessined each
slory. Essay scaders were old hal they woikl laler be asked 1o write 3 vie-sen-
tence swmmary of cach essay. The primary data Trom this task arc the limes sob-
jects devvied Tn each sentence in cach texl. i

Prucewing sinple stories

What is a reader dodng while reading a simple story? This question has been al the
Neall of a series of investigalions we have been carrying oul. In this seclion we. will
present a broad sketch ol wur view of what the reader is doing. and then gresent
several sels of data fnnn onr rescarch thal provides soppost of this view. .

The reader uf 3 simple stury is confronted with the following task. A text em-
bodying varions aspects of the story is available as inpul. The text will be processed
agaihst a hackgrinind of several types of kinnwledge that are relevant 1o it. The flual
product of understanding will be an inlerpreted represcirtation of the essential cle-
wenls of the slary. |Towever, with most sturies, this representation must be con-
structed Trom incomplete information in the text. Much thal is impartant o inter
preting the elements uf the lex! asa story is feft irnplicit.

To try to give a coucrele idea of whal readers ate doing widle refding a simple ©
slury, Tl us describe some of vor talking-outdoud data for several stories we liave
been exawining. Table S presents the relatlve [requencies of dilTetent types of
things remleis talk about durlug this 1ask. As you can see, most of their taiking is
devited 1 making infescuces, generating predictions, snd commenling on connec-
tivns 10 prior fulonuation. The relative frequencles of thesc aclivities are roughly
the same across the finr stories showo in lable $, though there are sulne inleresting
exceplivns that we will eninuient on tater. Though comments aboni the story or
about Theis own wnderstanding are low in overalt frequency, they are very diag-
nostic uf aspecls af stoies that readers are sensliive 1o.

We will firsl cousider an cxainple of a weil-formed ghiiple story in order lo show
luw the principles bear npon what a seader is doing diring comprehenslon. Leswil
is a straightfisrward chillien's story whise surface organization is quite simple. The
fisst 17 senlences are Me Expasition, in which the three wajor characless and the
searls uf Ihe polential conflict ase introduced. The Nanation begins with scutence

18, and the cliinax that distinguishes Complication from Resolution oceires during
senlences 30 1 32, Our analysis of what readess are doing while reading “Lentil” is
hased un lwelve subjecls who talked out koud while reading it. later we will
Uescribe how 1he. talkinguotdoud data onrrespond 1o 1l senlcnce-hy-sentence
reading liwes bl anolher group of subjecls who wcre reading silently. .

Tlmmglmiu the Fxposilion of “Lentil™ the talking-ont-toud subjects were clearly
coilecting infosmation aml fannialing tentalive hypolhieses ahini what was likely

1o happen i the story. They all secoguizail that the three central characters yield a
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highly probahle tne of conflicl aind resolotiva: (1d Snecp and Colonel Carler will
be the somce of Lhe conflict, and Lentil will prisvide the resulntion. Al senlences |8
and 19, where the Narsalion hegins, the sulijecls bravghl togelher their tenlalive
hypolheses and Jormndated general plans fur the rest of The shury. Table 6 slunvs
somic exaiuples uf whal subjects said at This poinl. I was steiking I ns how regular
this pleenbmenun was: virually ‘all subjects did the smpe thing at abanl lhe sune
place v the stoyy. - - -
Throughout the processing of the Nassation the hypolhcses CUIISIIII!.:lell carlier -
by subjecls weee In evideuce. Lach event waz incorpasated Intu the general lan
constencled at the end uof The Expasitlon. The impacl of these hypalhcses was
mosg dramatically revcaled al sont 30 amd 31. The 1eadess kuew simetling
was guing i happen, bul ad no klca what. Cousislent with lhe expectativn thit »
stury cotains novel ebenients, the readers expectedd I be surprised by the specific

Table 6
Lxamples of 1esder commenly lo senlence {8 in “Lenlil™,

Subject Cominienls

M “f expeel tbe pinl will suceeest in genlng e Cotonel 1o lem Leotil playing hiy
tapmonica. T he Cutoncl will be imptessed ond Lennid with be iewanded
wmehaw™, '

17 “Maybe a coletiatlun it planncd fpparde, eie ) and Lemtd) will win thie day whih
a roliving welewmiing song™. ‘

o7 “t xpeet 10 gel thal Cutonel Caler now will have siane kiml vl iole in wled
poving an wlth Afto and hiy ovste nmd 40 Snecp, 4 speet T bear soel ling
alvned olanct Coley s icac Ban In Lenlif™

n “We expeel i we somie interaciion belween Calonel Caster 11 Seerpy, am)
Lenlil. Pealialdy a peeal evlebiatien. Suspevi lhal Lenlll will prolably be
atked o play hor him™.
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fogen ub the coanplu g, even tiempl ¢hey knew i wonll involve sinething tha
A Sneep dies e VColonel Carter Seatence 1), “®Fhen tiesé was a wet samd T

alawe’™ is Talty snrising, No ane can tell al Hhis poind what The wel somal is. But °

mast salijects staled innnediately., prior 1o guing nn ta sentence 31, 1 Ol Sneepe
wist D implicated amd e the climaxcis al hand. Even though Lentil had nod lieen
ntentioned since sentence 14, mnst snljects predicied that Lentil’s central role in
the shory Jl; abunt 1 emerge. This, e “wet samil™ is a highly informative event.
Hecinse the ‘story is well-weillen (1 least .ll.l.tlllllll[.. o the comventioms fur sgch
children’s stliries), the hypathesis-hased prelictions subjects made inespouse to

< the climactic event weie i fact vight. Once the climax is passed. the mode of -

-

cessing changed quite drastically. The readers appeaied 1o be operating in a con-

firmatary mede. Now new smprises were expected. Over and nver une finds o the

protocals statements like “That's what | expected™ or “Yup™, indicating 1liat pre-
dictioms generaled were naw lieing fond 1o be congrent with the emerging details
vl ilie Resaludian, '
“Lentit” is a poand exanple of a story where the waiter and the reades are opert-
g i harmeny, The Exposition leads all of the readers ta eslabiish a background
aml a sel of hypotheses which successfully gnide the suhsequent pracessing. The
samie ¢ xpeclations are derived by different readers at just aioul ihie same points in
the stury. md specilic events 1eml tu he interpreted in The saime way, The elimax is
especially stiiking. “Thomgh il is waprediciable, it is inmedialely inlerprelatile and is
Jllll‘.‘}‘l-lll‘.‘ll ima lhe, generai rcprﬁtul'{liuu ul' tlre sinry being cunstructey| Ily the
wader. .
We, have vomlrasted” “Lewtll” wtlh sevéral wiiver sturies, sume
viotate the principles. lisied in 1able 2. We will briefly mentiot
version of “Circle tsland™ wsed by Thomdyke (1977) has twufscrioug violations of
the jwinciples. Firsi, the whnlc sluey violaied the principle A.{2) in 1ahle 2, which.

which cleardy

" bor stories, claims thal e Narration of Ihe slory vl he told in speciflc, vancrele
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terms. In “Circle Istand™ nu Jpcunc characters.are develuped and nu specilic

“actians of eveins are descrihed. Most subjeets in: Ihe talkingunt-lond task assneil

tie lex) was the Lxposition nf a story. Many were surprised when it endéd. staling
that they expecied a Narsation in follow. To these readers the'sinry was told at the
weong level. The secomd prablem was thatAnust subjects coukd noi link the last sen-
tence with the previans, seventeen, The kst sentence states that civil war broke ot
frgsubjects consistently stated Ihat nol eucough iformation had been presemted 1o
allny them 1 canstrned a reasinable. scenario whieh led 10 a eivil war. Thus, the
principle of Comnecrinitr was violated, Since “Circle Istand”* confonms todhe story

_ pmar descritied g Thanndyke, this is 2 gund example uf ke adherence 11 a

sfory gran'mards not a snfficient condition fura ‘story 10 e weH-furmed.
Bartlew's (1932) Gamous “War of the Ghosts™ is nol even well-furmed o the
ievel oF nimledying stnclare, at least for seaders tram wor colluse. Readers have a
térsible time with-il. There is Wo cvidewce thal any uf the Iwelve subjects whn
ttked wmat Tond 1 (lis story ever Tonimfated ‘a coherenl hypathesis aboul he

y

i :ah Q :_‘-) ' .

v of these. The'
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gluhal mgmlimliml af Ahe stury, althongh sine were able to generale sune lpgz
lypuiheses. Fhe canfision uf 'Illlljrl.l'i Is ilfsirated in 1he commments in table 7.
, These viommients were all wade In réaction 1o the seatence in which ghusis me lhsi
internduced. In 1his sentence, ve of the main chaacters Inters ihat he has encoun-
1ered ghosts? The hasls for Lhis inference is wad at all clea 4o readers hom ung enl.
re. The confusiuns geperaied hy 1his senlence nclnde luw-level confusion alwnl
the referents of provouns as well as canlnsion abuod the Yasls o Ahe ghest inler.
ence lsell. .
Mandles sl Judmsan (1377) presemted a cunvincing snalysis which shuws that
Ihe priwary problew with “War of the Ghusls™ Is ihat readers have dif ficolly con.
shuetlng any casal links between 1he individual cplsodes which Gulluw eacl ather
In thme., Thuy, readers canwot discent an Overalt plan, slnce neliher Citherenee i
.Completeness can be detected. Further, here are 1ou wany bizarre or nnlamillar
evenis, sa readers have difficulty assimilating Ihe stary tu s Comvenditaal worh!.
One can ctlnllslle Ihsongh the list of prnciples in 1able 2 aml show 1hat “War of
the Ghusts™ pravides examples of viulations of st of thew,
By conlrasiing Ihe talking-onl-lond protocals of sabjects reading wcll funned
and Nl-fprnted slorjes. we have gathered consldesable support for the claim that
« ‘readess possess the kind of knowledge desertlred In table 2, Fasiher. these same data
seemn lo reveal lhow subjecls use this knuwledge In theis lnterpretation uf eaely sen-
lence as they encountes Il in a stogy. However, glyen the ubvlous avilficlality of 1he
1atklug-out-loud task. Is lllele any connectlon between whiat repders tell ns In this
task and what readess 8 lask thal more closely approxhinates nuzinal reading?
To answe( this, we col etled reading times fur subjects wha read each story sﬂcully
Tohle 7' *
Esamples of seader commenls 1o ghosl semence In “War of Whie Ghosts™,

Subject Commenls
A T 4 don' ger that al all tdun' |hlulx I refers 1o lln vest of lllc story ™,
9 “Is e the indtan? Sooichady, eltler likbiesiusly of serlinrdy 15 Suggesiing

thad supe of these eould be ghons, Could be lhc wan hws, Whe yunng men,
* the vilence ™,

12 “bean't Imagiuc why he wanld say Wiy, unless imay lic ey were wukinp
) abuut him*.

17 . “fchuckle) Ah, well, vlie youmg nan . el D draw a blask as ks seolome

14 ) Hees, Do’ know whal ie el is going vn. 1hey aie afraid of sonrehody s
ehil? We don't know whin, One uf (e lown peaple? May e Hhe warrkog
wre ghosiy™,

15 “This doesn'l seewn (o Tit io snywhere, 1 have oo Iulu leow bt lilcaprcy Nk
senlence of even whese WS senicoce caimw fintn®™,

16 “The youog inen [ght thal the ... nad Sure what i iseans, by il \\crc

e n!lmllllu: oguaities to the Indfan. | due’l kpaw wita) 1har wezas”
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al a cormpuler lenmlual. Cue nverall effect in the reading times ks thal War of the
tehensy wax read minch wwore slowly than any of the uther three sturies. The average
tie per syllable was 415 wisec., compaed tu 2)9, 278, aud 180 fur Lentid.
Steanger, and Circle Islanf, respectively. This differcnce was highly significaut in an
analysis of vardanve (A3, 39} = 13.2, p < 0.001). This fitx in nicely with the overall
general confusion shown by the talklug-ant-luud subjecis who were 1eading IVar of
the Crhinsts

We aba exmnined Lhe senleuce‘hy-seulence “details of the reading times. Fig. 3
" shows the type uf data proavided by this reading time task. This ffgwie presents tie
reading rales for a group of Iwelve sohjects reading “Lentil”. The reading rates
slmwu on the oidinate of fig. 3 Irave been adjusted 1o 1ake inlv account differences
in sentence lengih. A qualliative exaninallun of these reading tiutes reveals some
interesting correspundences with the talking-out-luwd data. Nutice tfial there ase
mumeiows loug reading rates duiing the early portion of ihe story. These are mpst
likely due tu the attempis by subjecis to store baekground information and formu-
iate genenal hyputheses. Of particular note are ihe long times for sentences 16 through
20, where the Exposition shifts to the Nanation. This is where the {alking-ovifoud
suhjecis were funnulating the genesal hypotheses they vsed to guide thelr further
prucessing. The peak al sentence 31 and the fiat reading times allerward corre-
spurkl, respectively, tv ihe large amwunt of inferential and predictive actlvily ai the
cllinan followed by confirmatory processing thal we noticed in tlre 1atking-oul-loud
data. In general, the pattern of teading times corresponds to the reades’s pattern of
processing strategles revealed by our analysis uf the {alking-out-foud protacols.

These qualitallve Impressions for “Lentll”™ were supposted by a quantitative anal-
ysis of the reading tines. We perfurmied a stepwise multiple regression vsing the
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miean reatling time per seutenve as the depewmient varkalile awl a series.nf possilile

© prediston nf reading tine as the indepewtent varkables {1]. Table 8 shuws the resulls

of this analysts. Tlis talide shuws the varlahles that weie aml were unt seleeteil by the
stepwise winltiple regressionn as signifleant, preslictors wf 1eading thue. Twe aualyses
ae shorwu: ane that did and one that did not luclude the sevial gositlion of the sen-
teuce aa 3 vatiable. Nate that in it aalyses the mmnbier af syllatiles per seutence
accunuts fur a very farge percentage af the varksuce in reading times. Thmvever, in
additon, the nmuber uof inferences wade by lalkidgant-loud sulijects 2lsi enverged
as o slgniflcand gredictor, aud fn the second analysis where serial pasition was
exvluded, so did the wuuber uf predictions. What these analyses reveal Is that 1hese
is an associal lon hieiween places In “Lentil” where the talkdug-ont loydd sulijects gen-
erate {nferences awd predictions awd where thie sllent-reading sulijects take niare
thue. To us, this suggesis quite strungly that {he formation we culleed from the
tatking-twi-lowd subjects is usefvl In helping vs Vo forwlale hypollieses as (e whal
e woninal reader is doiug whife readiug a shuple story.

Tables 7 and 10 show sitnllar snmlilple segressiun data for other stusies we have
exanined. In talile 9, anuther well-funned story shows simlfar associaions between
pinpertias of the talking-out-foud data fus thal sidry amd the earresponding reading
tmes. In table 10 sluillar anatyses fur two ill-furnred siugies shuwed Tittle assuclation
between the latking-ovi-loud data amd the readlug times. This difference helween
well-funined and ill- furmed sturles I8 pulentially lnleresting. though we woukd waul
to repllcaie i fur & wijer range of stuikes befure we wanld make wnch of it. Bul
certainly the analyses of “Lentll” and “Siranger™ are encuuragings

141 Mutsiple tegression analysls I3 o tlandlard stallsikeal techmire fo wuaniliatively cvaluating
the relsthonship between nne ne wonte predicion variables aml t dtpcmlclll vailable. I'm
lostance, (m tables 8, 9. and 10, regarding Thnre In the dle J . amdl 3 lwer al viher
vailobles me enpinted as poullde predicings of the tcﬂllllg Uwes acansy senfences. The toom
“Coeff.”, “Sig.”, snd “Cun. B2 gie statlstles which pertaln 1n the mitytine amd Inteiprc
1atlon of this anslysls. “Coell.” relers in the icpiestion coclfcients which Indicates haw many
unltz nl change ovcht i the dependent varlable fm cacn unlt Claange In o given predicio
vamlable (e.g . In table 8, patl |, each sdditional syHahke In » sentence ds extlmateld 1o Incigase
ending Hme Oy 158 sk Tive “Sig.” shadiviles intdicaic wheilrer o il 356 221608 of 4 join-
diciar (indicated by the coeffickent) It atatisikeally sipnificsnt 1e. v lnpge emulgh pol In
he the elfect 0 mumal 1sndom vaiatinn). Sckeeted predicine In thewe tables ae delinal
a just those vamibahkes whose efTects are statisgically slgnilicant in (it sease, Cioally, the “Caa.
R satintics Imlicate whal pr-poalban of the Inlal valathon I iealing thie WUICY ACI -
lences can be atiribwicd to each predictng varkahie. o i cxanple, tle varlalion fn the madicr of
syMablcs nuines senafcoces accounls for aboat 705 ol the tolal varlabillty In e sealding thney
T Lhese wentences, while serlal posithon naly acraumis e a0 avhillhonal $% of Ilkw_ .
In genceal, e R? Alsfitile Is wne meaune of the relative heposlance af a2 protiche'in iy

aml the nveiall “Cum. R proviles an awveiall measuse of hnw atich varlathon In the emling
imey can be attilhaicd 1a the set of peovibctuty av: whaodbe, Uhus, B0 pant | of table B abom 79

wl the Intal vmbshiilty In scading timey arion segtenrcs can be sevomptat for by e wiccled
vinlishles. the icowbimber It anexplatied vabation
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Processing shinple essays

Because they ate wrillen and read for diffcrent purposes nire would expect sintles
and essays ta be read in somewhal different ways. On the other hand, since boih
entploy many general linguistic conventinng, there nught also to he many similarl-
lies. Al 2 general level the shnilatities are captured by the kinds of principles shown
in table 2. i this sections, we want to focus an sonwe nf the differences we nbrerved
in, how our subjects approached the reading of simnple essays, Tn us, these differ-
ences clearly reveal thal college readers know and use a wide variety of genre cnn-
venliont In reading shuple cnherent lexis,

We will firs) examine the data fram nr talking-outdoud task, Table 11 shaws
some peneral statistics ahant the frecquency willr which subjects said different rypes

-
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fahle 9
Mubtipde negrecdon analy s ol readbop times hae CSiisnger™”,

Penwanl depwhee regresdans Tuell. Sig

I, Pradictos selected
Sy¥abics nle (LINKKY
Serial poddtion 595 [(ALL 1
Liencial knawledge and aswmichallont mae nre

yedicines purt sefected,
Limpuriance
Pecndictions
Queathiney

8  Commenit un strucline

“ tunflimation of piediciions

Helecence tn antcoedent hformarken
Infesences

1. Prediviors sclecied.
SyHables 1 IHNN) 149}
tniprfance - . MMl n.540
Predictions . ninis n.{dn
trenerl knowledge and asaclations frtpng 1 A6

Prediciors not selected
Questint
Conmments on Struringe
Reference tn antecedent Informiatinn
Infefcnces

2 Depemient varlable = mean eading tine per Scnlence.

‘-_H‘“"“.

of ihings during the tatking-tmi-lowd task. The sonewhat diffeceat distribuion of
slateweents in table 11 when compared with 1ahle § reflects the somewhat Jiffercrl
lnstructions glven to the tolkbp-onttowl subjects In tlie estay tasks. Not suerpeds
ingly, explicilly asklig snhjects 1o talk alnit Haw the current sentence fit in 1o the
averall plan of the essay generated mare statements abonl the sirnclure,

What is not revealed hy these overall Agitres are some very lmpolant spralital Ive
differenrees In wirat subjects ld 10 estays wlhien conppared with stogies. Pedhaps
the wost dramatic difference came in the kinds of prediclions wade by readers.
Note tlat W lables 5 and {1 predicilons are relatively ommuon: they repe.
sent aboul a quarler of the productiong fur the essays and a third for tlie stories,
1fowvever, (e kinds of prediciions were very different. The dy pical predictions made
by the teader of a slory were speclfic. They predicted speeific events thal migh
occirr [ater In the story, involylog specific characiers, Tahle 6 eontaias (ypheal exaem-

. Mes. The specllicily of e predictiong Increaserd as the story developed, nol sie-
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labke 10

Mnlllﬂe lcgle“hu analysis ol resding limes [ny “"War uf the Ghosiy™ and “*Circie Island ™,

I-mrwaad ttepwise regiessians L I “Cnelt Sig.

“Cihosis" | .
Predicenit sclected .
Syllables * 1508 G0l
Cieneral knuwbedge and assoclalions 5139 0.00211
+f
Predictory not sefected '
(mporiance
. Predicrions :
Sertal position
. " Coaments i stiruciaré™
Refsrence in aniscedenl iningmallon
infcrences - *

“Cinche (sland™
Fredictoes selected.
SyHables -

Predictors vt seleeted

Seriad postion

Imporiance

Prediciions

Questiont

Cnwimenls nn situclure
- Relerence W anlecedent Information
Infersnces

General knowledge and xsocistions

————— e e - e e mE— s = = s A e ———

“Cun. R?

2) Dependent vaclable = magn cesding 1ime per sentence. -

Table 11

R . G e eral JHocunm e agns i ag oy

prisingly. sinee nrue aml wene Information was available 1o the remler alwnl The
pdat line helug develaped. Bl the inepotianl point wirs (hat (e predictions were
specific even very early .on: 1hose shown in fable 6 were gonerated only abuut a
thisd of 1he way inta “Lentil™. In warked connast, the predictivas given v 1he
estays weie miiich inore genetal. They vfien consisiail nf counmcnts fo the effect
thal seaders expected 10 sce anelher argiuent, expecied amher example, cre. et
the specilic agument wr the specilic exanmple were seldow generated. We Jhink this
diffeience in the types uf predictions generated by readers reflects smne jingroriant
differences in the way they approach these Iwo toxt tygpces. The reader uf 2 Sory
has a sel of Nim expectatlons abaut the type of substantlve events that will constl:
tule acceplable cominusatinms of a story. Given backgrannd biforsuation abil the -
chiaracters ard 1helr nndlves, mucls can be andlcipated abaal haw the conllict amd
rescilution of 1he story will gruceed, ITawever, with an argument, 1 is apyparenily
unwe Jifficult o predict the specifics. Readess knnw 1hal an hmlfuclive asgigent
(e.g.. Corpethig) will have varluts elesients of sopparting evidence for 1he wain
(aint, and they knuw (peiliags (rlvially) that a compare amd cantrast will lave com-
parisons and contrasty. Bot thelr predictlons do ot reduce 10 the level uf specilics.
For example, table |2 presents predictions made by subjects al the end of 1he sl
paragraph of the weli-formed vession of the Carpeting essay. The st panagiaph

. glves some backgrownd Eifrimation, introduces the thesls uf the essay and an-

nounces {latl these will be three argumenta inade lu suppost af the thesis. In o
11381 1o the counmnenta glven st the end ul Lhe backgroosd section fur Lentif (see .
1able 6), the essay readers do not scent (v he golng beyond wihal the autho has 1ofd
them about the srgumenta to be presented.

[Readers uf the essays sceined 10 be qulie seuslilve o the sulace devices used e
organize the components g 1he text. This was revealed in Iwo ways. Firsi. readess
seeined (0 be able (o anticipate the ends of paragraphs and othier miajon eeaks in
the migament qolie well. Apparently tliey were sensiive 1o°the level of the language
and 1he general pace of the arginnent. Paragraphs were alten wiganlzed by having »

l’lupnrllnu ni Illi(ln':ﬂlll-llllld pwdncliomiﬂ each ulc;my fo: cmys, ’ ' Table )2 )
txamples of (rades commenls a1 the end of the Imroduclory [ratagrapht ol the well- Iulmcd

Corpet eraay,

Category fce A;es * Carpet

- Welllormed  Ulinrmed  Wellfmmed  ti-formed . Sublect
Predictions 0. 24 0.29 o.u8 .24
T Questions 0.12 012 0.06 0.08
Cammenis nn stiuciure 0.32 0.24 0.28 0.32
Cnmmenid nn pwn behavior  0.0) 0.04 0.03 . 0.0)
Conflrmation of prediciions 0.04 . oo 0.0) o4
Relerences in antecedent
Infotmallon : 048 044 0.28 0.19 %
Inferencés o.lo 0.12 ol 0.10
tCencrnl knnwiedge and
attoclatlons - 001 . 0.04 0.04 0.0l
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Aruitoxt provided by Eic:

=~ Commenls

[F] "It gndng In gn on vo desccilie whad Iy poosd sboar carpesioe, livlorc il fm"l
mid hadv 1 came In be 1hat theyre ashy mork l:aun-llug 1 think they e
podng 1o 1eM e qeasnns why ™,

0} < 1 sxpect In find oul what the thice conlral argeemis s favar of canpefing

me :

“Now you wanld expect ifm b gn an amd pissliy ligt aml possibly cxplain

each of the aigaments In fuva of carpeting™.

“Satndy like they are palng Vo scll me capeling pow, They will g inte all the

govod pabnis nf carpeling and by 10 scll me o polf™.
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pevcral climt o parid wiinle pean e beginning Gie., a lopic stlemeit} amil fhien
leMosing Thit witly a vaviety ol pecifiv pointgon illustiations. Olten the paragraph
wonld eml willy a gencial summany. This altemation of general awl specific lau-
poge it clearly a ennvention of catay writing, Readers expect general stalcients ol
miain poinlt They aloa’t expeet 1he main points (o be buaplicit. 1lowever, they
expeel the neain poinls to be supporied with ¢oncrele examples or npuments. Fur-
ther, they expect valy so mch sapporting detail. Thangh an imduclive argnmient
and cach nuajer sypporting peinl potentially have an indefinite amownt vf material,
writers 1ol 1o present wnly a sull vannber ui what is possible: 1w or 1hree wajor
prints. e o twa examples, efc. Readers expeet this, and use these expeciations tn
pace their wndeistanding of the text. These general eonventlons are described In
theiniic books {e.g.. Daker 1976: 1lughes and Dubarel 1962 Kmuea\fy 1971,
Payne 1969} aml onr readers weie sensitive 10 them.

The realeis were alse sensitive (o surface rhetorical devices nseil to vrganize the
text. In the remling thue profile for the wellformed version of Carpeting (showiy in
lig 43, twa of 1he lengest realing times are fin sentences begining with the rietn;
rical device. “in dwort™ (senfences 15 and 29 in fig. 4). Recall 1hiat subjecis weie
tuld 1o real with the goal of writing a surmmary later, The reading time pattern sug.
gedt 1o ne that subjects were wsing thetorical devices (v signal where they should
foone thelt atlention in vnler 10 be shie 10 write a good sruniary later on. Nosuch
dguals were available_in the ill-furmed version of the Campeting essay. Performance

" in thic talkingnat dowl task sirggests that 1his lack of sigualling had an ¢lfect. While
readers of the well-funned version always had a gomi sense of where thiey were in
the csay, there was much evidence in the ill-formed version thal readers were nfien
crmfused on migled as tw 1he progress of (e argument.

The readers vl the essay on the ice ages showed their seusitivity to the organiza-

>
=

~
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2
2

L i |
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SEMIENCE NUMBER

1ip 4 Averape coading ate fo¢ cach tentence in the well-fonned versteon of Corpeting,
[ Y
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How hy asstlies way, Thie Lo vessions of tibs estay varisd o where the general con:
Augivn was statedl. Those who bad the conclusion stated valy at the eml had a
inich harder thne getting the alrlft of the casay. Thelr prstocels revealed consistent
onfugion 25 (o the certral palnt of what they werc reading. Apain, rcaders expect
n be telil wiat the essay ts abogt ealy vn, arl are coulusal when this does ral
nppen.

The 1eading thues were sensltlve (i 1he well-Ninmedsiess of the essays. Far both
e ziony, the vverall reading times were considerably slower (or the ill-fnrmed ver
dous than for the weII forived ones, Specifically, a regressivn amalysis 1hal par.
Ialled vl varlables like sentence lengih vr syllahles revealed no diffesence du oves-
il rending thme per sentence for fee Age ni Carpeting essays, but tize ill-fyimed
reiston of each essay required abil 900 msec longer to read per sentence tean the
vell-dormed vershons (K1, 113) = 7.05, p < 0.001). Well-furmed versions of fee Age
md Carpering essays (nok 3680 and 3773 misec per sendenee, letpl.'c‘liw“ly. while
lie Ul-forimed versions took 4576 aud 4387 insec per senience. *.

Anrotleer difference between tlie essay dala and the stiry data was in the yela-
lonship beiween the 1alklug-out-loud protocols and the reading fhnes. A seies af

. miltiple regresslon analyses revealed o clear relativausliiyy betweerr any qrantitative

haracteristic of 1he talking-owd-lvud data and the neawr reading thues. The vnly
satiabile to emerge as a slgnlficant prediclor uf reading thne was the length of the
zntepce. This Is in imarked contrast 1o the story data, where several fndices of
alking-out-loud behavlor were correlated with the reading times. This ts yet anolher
ndlcatlon of 1lie differences in the behavior of the wwbjects who were reading the
wo gentes. Wiitle (he subjecta (alking-oui-bowd to the storles were generathig rich,
nierconnecied hiypolheses g2 ey progressed 1lrough the passage, 1lnse reading
e essays did little more tlien connnent on general aspects of the essay struclure,
Ihis showed wp In the emergence of serlal positlon of a senfence as a factor it 1he
nultiple regressions for tlie stories bul not for the essays. Seentngly; subjects r¢ad
nore slowly at ilhe beginning of 3 story while {hey generated liypotheses amil wnore
uickly as they gd fariher into (e siory becanse much of what they were dolng was
sonfiruing earfier predictiums. No shinlfar pattern emerged-In tlre remling tiines for
e essays, nor was there evldence I (he talking-oul-lowd pnlocols of a stmilar e
lictive sirategy. Siory realers” hy polliesls constructlon seented 1o lead (v dilferent
inowits of (hue belng devoted to different story constlrents, as revealed by 1he
niercorrelalons of the tafking-out-loud and reading thne 1azks, No similar process
;eerued (0 be Involved In tite readlug of (lie essays.

To swinmardze, the reéader of an essay has general e xpectatlons ahow ilre pverall
tructure of tie argument, comparlson, or other pulut belng made in the essay, The
esder gulckiy recognizes the type of point belng made, and al a general level is
entilive (o the organkzing devices In 1he surface structure uf the essay. luwever,
inlike the story reader, thie reader uf an essay does not apipear (o engage o rich
yperlhiesis generation and testing. The reader seems (o adopt 3 more grassive stial-
gy, walling for eacl new Hemn of infopmatinn ty be presentesd and trying 10 it 4
ito the averall sclievive nf tlye argument.
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Of conrse. nue oughl 1o he cautives in vvcrinterpreting the hebavint of remlers
frean the snall sample of rexts we lisve exumnined. ln this paper we have reported
ou four sinries and two essays (each willi lwa versions). aid any lilerale person
kuoows 1hat the domains ol stories and essays are very rich, willh wiany lypes. We are
aclively pursning this igsoe by cxamining a much wider range of lexts In buth
dimiains. Bul we feel relatively confident that tlie broad differences belween story
realers'and essay readers that we have described in this paper are accorate eliarac-
terlstics of literate readers.

General discussion -

In this paper we have reportedl nn some resulls tibtained for two shuple genres,
stories and essays. These are genres Lhal are famlllar to any reasonably lllerate
realer, such as the college students who served as our subjects, Qur rain clakn
about these reailers is that they kuow, either explicitly or taclily. a number of con-
ven:.ms for how texis of these types aie written, and Ihey use this knowledge
actively during their comprehension nf 1he text. They have strong expeclalions
ahnot what they will find in the texl, aud vse these expeclatlons to golde their
unilerstanding. When thelr expeclations are vlolated, as in an ill-forred story like
“War of the Ghinsts” or Lhe l-formed versinns of our lwo essays, thelr verbal prolo-
cnls reveal confusinn and their sitent reading times are slowed down considerably.
© When their expeclations are met, as In “Lentil”, “Stranger”, or the well-formed
verSioms uf vur essays, they appear lu be able to profit from tlie application of hels
knnwledge of génre conveulions 1o the process of understanding. -~

A capsule ssmmary of the diffcrence in stralegies for the readers of stories and
essays night go as follows. The basic orientatlon of the readet Lo a slory ls progpec-
tive. The reader is looking ahead, trylng lo anlicipate wheve the story is golng.
Except al the heginuing, where an overall hypothesls bs being developed, the story

rcader tends lo relate each sentence to Llie general hypollieses and predictions that

have been developed. In conlrasl 1o this, ihe reader of the essay appears to adopt 2
retrospertive ogientallon. Eacli new elewment In the esiay is related to earller ele-

meuts. There is little sniicipation of what is coming up, excepi ai the. most genetal
level. This dilference In orentatlon’an the part of the reader Is of course due to e
hasic differeuce in mulerlylug strciore of these two genses. The story has a cansal,
temporal struclure, with evénts ordered and interrelated lu well speclfied ways.
Further. the general schewa for a story diclates that the events must unfold accord-

ing tv a patteru of complication and resolotlon. These constrainis makc a predictive -

strategy 1uite useful. An essay, such as an Inductive argument, has no simllar struc:
tre. Rather, a geueral hypotliesis is supported by a variety of evidence, aud ihe
suppart relationship hetween each succeedlng piece of evidence and the (vsually)
previously staled thesis makes the retrospective stralegy appropriate. It is extremely
intcresting 1o ns that vur readers, especially thase in the talking-oul-lond task,
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cxploited these dal[clclu.cs in estahlishing their vverall shategy lov compueheading
the texls.

1F v talkivgeont-loml aia mc represemtative. reailers appear to hayve consider-
able knowledge abina hotle the sunlerlying funm aml sueface conventions fur {hesc
shuple genres. Tahle 2 attewmplal 1o capture al a general icvel thé kind of kunw-
tedge they have. Preswnably this general kuuwledge reprcsents a kiml of gewe

"scheina, and wonld be applicahlc 10 a wide varicty uf specific 1cxt types. While the

schenna sketclicd lu tahle 2 lias obvions livdts (e.£.. it las mited wlility for pueny),
It prohahly reflects the general expectatlns lilerate peaple have for many lypes of
texts. We helieve that nur empirlcal investigatlum prsvide a gued stand al discover-
lug what peuple know aboul twn siipde types of tiscourse. llowever, we aie ahel.
vusly far from a complele cogulllve thenry of geme. lu the remminder of (his dis-
cusslon we woukd like to raise fonr lssues which necd tn be addrcssed If we are 1o
develop a mwore coruplele theory nf genre. '

Flesl, we need Lo cliaracterlze in wnch more detail the principles In tahle 2. Fur
exawple, whal bs an adequale [Grmal or lingulstic representation of these p: Inclples?
Can we develop a dausible psyclioluglcal representation for the priuciples? Do the
principles all have the same status? We have alieady suggesied tliat the priuciples of
Couneerivity and Overall plan could be fonmally represented in temrs of, say, a
story grammar represaitation (although the specifics and adequacy of siuch 1epre-
senlalions is s walter of considerahle debsie). Other priuciples ke Specificity or

" Language do nol-seem to have the same status, bot refer rather to mnze qualitative

siylistic or sesithetlc considerallons. Specifying the formnal aud psycliologlcal uat-re
of these prluciples b especially imporlant if we want to chiiacteilze precisely the
well-formedness of texls. .

A secoud bisue is how we caw apply ur Instantiate 1he general principles giveu 2
particular genre. At present the principles liave been apolled on Intultlve gromls.
using enipltical protocols as 8 heuristlc 10 lllusirate o1 suggest a particolar fornmla-
tion of a princlple for a particolar genre. However, we ohviously need 2 e polu-
clpled way of spplying the principles. _

A third kssue Is how these principles are learned, not ouly lu children leaming 1n
read srdd welte particular genres but also in adolls whu niay have occasion to suaster
uew forms of discourse In a professlon or elsewhere (2.2.. tecludcal furws of wrillug,
Insiructions, memos, new Hierary genre, snd so on). Preswnably, the sdult reader
would bring Lo bear something like the prissclples In table 2 and woold Induce Trinn
particular Instances of a genze Juw Lhese principles are parlic slarlzed.

Finally, while our analysis of wrllien conmunicatlon e xamined the roles uf huth
the reader and wriler, we lisve focossed in lhls paper on the reader’s hellavim Dut
our analysls — In partlcular, Ihe principles listed in lable 2 — is jusl ay applicable 1
the willer. Presuruably 3 welter nnst learn both the wnderdylug funs for a geure
and the principles of surface composition. In facl, |w the abstract_the coulrasl

" between uikderdylng and surface furms cuild correspond 1o the geucrarin anil the

revislon processes often discussed In connection with wrltiug (c.g.. Giey 1972;
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hoaver and Wases 1927, 109) Goal ad bl writers onght to differ, in part al
least. i the extem bo which they haye acquired Wi principles of composilm for
the gentes they pln 1o wiite. Tawever, while thcy may have tacil undersianding
of 1he principles in their wle as a realer, these ilo aal necessaily readily transkale
into rlteclive writing sleategies. A significant pait of the wriler’s task is 1o be able
1o muscipaie the cllects of his o her crnposivion on The remiler. FFailure to do so

< eflectively usually resulls in a poor compasition. Stulies ul the countras) belween
" good and tiad writers, of writers who are shulylog compasition, aml of an individ:

wal wriler progressing through successive chafls might 10 he revealing bl the exien)
1o which these principles play a role in 1he wriler's task.

We lave found our 1alking-oul-kiud task 1o be guite revealiog af buth the know-
fedpe possesserd by readers aud the processes they employ Yo understand a siinple
1ex). 1n this paper we have noly conveyed 3 very finrle of the information canlaineld
in 1hie protuculs Tue tlis 1ask. We belleve this teclmique has much potential useful-
ness for gaiving aud nudersianding of the conventions gaverminga wide range of 1ext

types Presumahly the task could be of great luterest to scholars of literary pro--

cesses as well as 4hwose, like as, who are primatily Interested in Vhe cugnitlve pw-
esers of onlinary readers,
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Thinking-out-loud as & Method tor Studying
-
! Real-time Comprehension ProcesSes’

Gary M. Glson,

University of Mlchigen

Susan A. Duffy

University. of Massachusetes

and
Robert L. Muck

" 18M Research Center

The andlysis of cognitivé processes |n rval time "is one of
the most methodologically dlfticult tasks 1n a11 of paychology.
The events ve wish to examine sre internal to the mind. uith'only

occagional obhservable correlates. Further. most cognitive tasks

“involve a ho§} of hierarchically Intercrelated subcomponents,

’
tikely operating in pargilel. Reading text in order tao

understand it jg an excellent e}ample_of juii such & task. And
yet, there is increasing recognifion of ‘the lact that » deep
understanding of how to asgess the readability of texts #nd how
to remedy reading dilliculpié? will redquire an anelysis of the
érggesg of comprehension te. g.. ainf?cb € van Dijx. 1977+ Qlson.
Mack, b Dufty. 1981). - i

Thougy many psychologicel processes important to
comfrehension occur gutside ol avareness, sny scphisticated
reader is aware of much cognitiveé uctivity'that occurs during

reading. wWith this in mind. ve felt that one simﬁle strategy for

obt8ining information about the process of comprehension would be

to have readers think out foud vhile reading. We were motivated
by s ‘belief that intelligent.reading hys many affinities with
prbblem-solving. & domain in which thinking-out-loud (TOL}

pretocols have proved to be a useful resesrch tool (e.9., Hewell

.8 Simon, 1972). Of course. t0 use TOL dats to study cognitive

processdes,. one Pust be asuare of the limita ond pitlalls of thisg
method, As with any other methed, it is useful tor pursuing same’
goals and not othe;;. The aimw of this chapter is to discuss its
usefulness as nne technigue for studying the comprehension of
connected text, ’

This chaplter is organized a; follows. The gemeral rationale
fer the uae of the TOL method is described first. This includes
a discusslon of a general model of comprehension chat has guided‘:
our research and our ufe of this method. The goals of the TOL
method and the gene?al sssumpt ions made in uslng’it are -
descrlbed. Mext, ve Jiet a variety of ditferent types of TOL
tasks that.can be used, and brietly dlscuss their virtues. Then
ve {llustrate the use of TOL data in the ;nalysls ot
compreﬁenslon processes by discussing & series of gtudles
conducted in our laboratories, Wé also descrlbe a serles of
other applications of the TOL task t0 make comprehension
actlvities expllcit. though in some cades 89 & means tO another
gosl. Since other investigators have used tﬁg TOL task with more
mixed cesults than ours. we giscuss Some of the Ceasons why the
TOL iait may vary in its uvaefulnesa. In the concluding gectlén.
ve summarize in a convenient form the advantages and the

limitations of uaing TOL protocols for itudying language




A FullToxt Provided by ERIC

‘correiatgﬂ with underlying tthght processen. TOL data provide a

comptehension.
N ‘ to the use ol eye movements or reading times in Studying

I. THE USE OF THIWRING-OUT-LOUD PROTOCOLS . ’ . comprehension. Me pre jess intérested ip the sraristical
what kind of inlormitien cap"e hope to ;btain from TOL : propercties ol eye movements or reading tiﬁes than ve are in the
data? There has been much controversy In phe hlstor} ol ¢ . II conprehens:on processes vhich generate these properties, Thes;
psycholod‘\.ﬁ:utoverbal reportl‘as data, locussing primerily upon processes must be inferred from the data . TOL protocols are no
their oft-reported unreliability (e.q9., Wisbete & wilson, 1977}, ' diffecent. They are unlikely to revesl in o direct (ashion the
In a dgtailed analysis ol verbal reports aa deta, Ericsspn Lnd ' underlying processes we sre most interested in‘discovgrfng.'
Simon (1980} claritied several points ‘dbout thelr use that are I ' These-cautions ore-e:trem;ly fmportant, lor as Ericsson end

important to keep in mind vhen thlnking about TOL data. Fleee, ) Simon (1980} point out in some detail. many of the ccriticisms of

the focus.of the TOL prask should be to get subjects to-report the " verbsl reports a3 dasta aré based on faulty assumptions about the

content of their immediste avareness rsther than to report . treasonable uvme of such data. As «i€h any other lori date ve

explanations of their behsvior. Further, subjects should be collect in cognitive research, TOL data provide §; cotors of
asked to report vhat they are thinking about rlght now, not what = \‘ ' resl-timé processes thet must be afflrmed through the ezamination
thef{}emember thinking about aome t{ﬁe a90. The TOL rask should X ‘ol a8 broad 8 range ©f ditferent meadures as podsiblf.\ of

also have subjects talk about sspects of thelr ipmediate ° : course; as with any. other type of data, TOL data have & number of
experlence that they . canm talk about. Some processes are limitacions uﬁich uﬁ;t be !eep.}q\nind. Ericsson and £smon

¢navailable to introspection or are difficult to verbslize. 1In ) P (1980} predent & clear discussion o! ‘the virtues ond linits ol .

e

genecal. limits on what is available to be reported upon. vhat [ oL dets in gefecal. and this chaptec will sttempt to o6 the some

can be remembered, and on the human sbility to offer e:plnnltioni tor th' specitic cose of text comprehension.

or justifications for oné's own behavior should be cespected. Reading involv{ila‘broad array of processes, [rom sensory

Furthermore, TOL dats shouid not be taken as direct and perceptusl ones to higher level processes such ds cressoning

. | presents fal lint these. The -
refiections of thought grocessea but rather as data vhich sre and i""r'"c' Table | presents s portis ot

perceptual. attentional. and meno:y processed involved in the
reco nition of letrers nnd words lor a skilled reader occur too
sample of vhat's on the subject s mind during the task. But they ? ter

. capidiy and may not be avallabie to conscliousness. There are a
will not necessarily reveal the strategies, knovledge scusces, or

-, - variety ol experimental procedures availeble for the analysis of
representations actually used. These theoretical condtructs must ’

R . these lower ievel processies,. Such processes aa the syntactic and
be ‘inferred from the TOL date. The situatlon is quite analogous -
. . 3

7/
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linguistlc theories of sentence structure for hypotheses.

semantic anelysis ol santences may or may not be use!ulf}
analysed Py TOL methods. put the-TOL task le best used to ;tudy
the hiqher‘levbl'processll in rgldlhg: the lnterenced?: ’
Eredlctionl; scheme elaboratlonl, and other camplls cognit loks
that occur oe pact of skilYeZ resding. We sasume thess processes
are nolt svallabls to conchOUl;ill ss the r..dgr reldl. The
cutputs ol these processes ore vlrbll. slow to erise, snd ssmples
of t?em sre sutlicient for the Investigator to infer what must
have ;rlnsplred. In genersl: to the sxtenk that ons sgrass with’
Neloser's {:967) cheractecizetion ol resding oo llternllly
qulded thinking [p. 136),* the TOL nethod ls lpqcllll:ld tor the
study of the thinking.

Insert Tabls 1. about here ,

The investigetion of reading processss can yegln in many
ways. Hény heve #tartesd with s formel snslysles of the matsrinls
themselves. Those Interested in lettsr or word recognltion .
attend to Lthe frlquqncf sﬁq regulerity of varlou-'l;eﬁl in
typicel test-_‘thon‘ intarested In sjntlct!c lP:l[;lﬂ td}a-to

Pin‘lly. those intecested in text level verlables look to

_llnguistic dnalysis for descriptions of lnteéisentbncl-bhlnoneni

like anaphors or of the overall structure of texts. The
information gleaned from auch Loemal snslyses of the propertlel

of print and text s very lmportant to the anlly!ll ol resding:

and In combination with ll!umptlon! about plychologlcll procefiaes

ptovides a rlch source of initial hypotheses sbout aspecta of the

o

"

reading process,

Pormal snalyres ot_the propecties of print and %text are much
less usetul ia tormulating hypotheses about tye hligher level:
processes--the thlnllng--tyat occute &8 p;rt of skilled readlngi
ruriher. although wany of us are sware ol the thoughts we have
while reading, It Se dlttygﬁff to snelyfe these proceIses either
6n the basis of Lntrospection or from other & pr!orl

consldorltions. Thes TOL task offers an opportunity to collect

-ystomatlc obsecvations sbout the thinking that occurs durlng

readlng, allowing the investlgator to form hypetheses about thin
level of processing which can in turn be evalusted Ln & number of
ways. lncluding esperimentsl tests. Thus, the optimal use of the
TOL task is s® & discovery procedurs for studyring these higher
level processes. ‘ ’

In order to better appreciate what llghtlbe”lear&ed about
the comprehension proceas trom TOL date, we b;gin with & brief
sketch of the nsture of tllE comprahension., Pigure | shows » |
lciou tor whet ls lnvolved in resding. (bcuulng‘gm the higher
level activitiss. The tocus is on.vhat the reader io doing at
some partlcular polnt ln the text, Whet controls the reader's

thought processes st the point where sentence N In o text is

" being read? 1t Ls controlled by the structurs of the text and
¢

.sentence N'g porticuler-role in thia structure. And it isa
controlled by the resder’s knowledge of the world--both physical .
and soclal--that plsys such an impoctent part in language

understanding in general. Purther; Lt 18 Quite clear that

skilled teaders poiless knowledge sbout’ text cPnventions, about
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“ow texts sre written in order to sccomplish what they parcesive

to be the suthor's goals (ees Olewon., Duffy. ¢ Mack. 19807 Oleon.

"Mack, ¢ Duty, 1981),

.

Insert.Figure 1 ghout hars

" ¢Te'thess gansrsl sovrces of constralnts sce rdded thrl[
sypes of lno-logga constructed by ths resdsr during
compreahension. The firet i ® rlprt'ontailbn of what has besen
pressntsd in the tant-lo ter. This is typlcelly organi:ad.by (]
schems spproprists tor the text type belng reed. ::cond. [
workepace contsining current 1lnes of thought tﬂl rclaor is
working on ls constructed. In stories. the vorkapace might
contsln hypotheses. about vhers the text le he-dlng. For °
argussntative sssaye or journsl erticlas, the workspace might
cont&ln ceiticiams of the suthor's srguments. The cont;nt- of

the -o?llﬁaco cen be wore or leww specific dlp!nd!ng on a variety

'{o! reader ond text verlsbles {#.g9.: Oleon st sl.. 1991}, but they

sre sn Important part ol vhet most skilled resders gre deing in
any text. ‘rlnnlly. lg’pough it hae ;ot yot. bean studled in much
detail by cognitive psycheloglets, readers probably conltruct (]
model, of the weiter. the othelr pnrtlclpant in the soclsl *-
intercourse belng medisted by the text, TD- resdec’'s model of
the sriter may not be sccursts, and may well be wanipuleted

intentionelly by ths weitar.

L]

N A reader facing sentance W in o text will upe theie'varloul
=

sources of knowledgs slong with s semsntic reprssentation ¢f the

sentence to modlfy each of the three repressentstions being
. 3

constructed during comprahsnsion: ths representstion of what hpn
besen resd. ths repressntetion of hypothssss. snd the
r;prelentltlon of the writer., For conceptull'linpllclty we
Imegine that a lepfencl that -has slresdy been glven s semantic
repressntstion ls passed on to thoss procssses most directfy
concarnsd nlth"thgl updating (ws ignore ths undoubtasdly important
int;rlcilcnl batwesn thess uvpdeting précnllll'lnd the lexi.nl,
syntactic, cnd'lo-untlc snslyses of individusl dantences). The |
majorvfocus of the 1oL dsts will be on the processes respongible
for integreting ths semantic repressnteskion Ofalﬂ indlvidusl
sentance into the verious coénh}lvc structures being constructed
during coaprlhlnllon. Thees dsts should rsves! ths kinds of
_;gg;gglg_ ulld b resders in lcco-plllhing thess tssks, the
llndl ol knowlsdge soucces smployed, lnd ths kinde of

represgntetiong constructed. while memory wessurss like rocall

* have provided vestul Information sbaut the knowlsdgs sources snd

representestions used in kexk comprehension. they ygll us very
1ittle about ths strstsgles smployed or lb;Lt the ssntence-by-

sentence interactions smeng ths knpwledge sources snd-

A
2. TYPES OF TALRING-OUT-LOUD TASKS

representstions.

- E

There are many kindq of TOL dsts thst cen be collescted for
studying text coaprehenlréh" In this ssctlion we will revies
seversl'major types that hawe-actustly been veed, samd brietly

discuss thelr virtues and l[nifl. -
LY
1. Sgntonce'br-lontlnc llklng.

in thi. version of the tlsl. which could be con.lderld its

102
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mast badle fnem, the suhle~t 18 ssked to t8'k after sach ssarencs
Pt thc'tcut. The ialking continues until the text Is completed,
Thnugh in ptlinelple the teat could be presented In elmost any
tashion. most Inveetigetors heve pressnted [t ln‘cuch 4 vay that
the readet ransat Lodh sheed. Hovever, Investigeators heave verlsd
the . axtent to which ;ha resdsr cen look bech st previcus text.

The mo9t ceatrictive prosentstlon mpkes only the cUrrent seatencs

avallable. while the lesst rsstrictive mskes all the previcus ’;

text avallable, verlous windows of Intsrmediets sise could slso
be ysed. How exactly to ocgenlse the presentetion of the text
depends aAomevhat on the gosle of the lInvestigetor. Yor fnstence.
1n much of our work wve have been Interssted ‘n-axplicetling ss
fully ss posslble the role of the current sentencs In
compnﬁonllgn. Thie hes led us to Wee the ~lngle-sentencs
exposure most ftrequently. but other Arrsngemants cen be sesily
justifled. , ) : .
knothir-dluenSIOn of varieticn le vhat the resders srs seked
to talk about. e have used two trpss;of Instructions in our
'

wOork?s

s, Genersl instructions. 1In thie version ot the tesk. vs

encoursge subjects to talx sbout a yide reange of things.

However, wve wyplcally give tham 8 list of sxsmples cof the types

of things ve would 1ike thom to talk about. u:} tesl 1t jo

inadequste to jnatruct them to *think out lo without telling
them what this mesns., at least in the context of etudying
comprehension.

He have done s;vlrll studles In vhich ve ssked tubjects to

-

»

think out loud qcﬁcrcllr (e.9., Olecn et al., 1981). Keap jn
mind thet thess subjects crcltcltlnq elter sech ccntcnc; in the
text. Ths hinds of thiage ve sshad thci to telh sbout Includen
any In fencne or lllborl£|0nl they folt conpallij to Arsw on rhe
bas s of the current eentence, eny connections they sev betwern
the current sentence snd eny prior ones, sny predictions they nad
sbout what ;lght be coming up, end sny comments they hed sbout
vhat they telt wes the role of the current ssntence In the
oversll org.nltlflon of the tsxt. Thess ere obviously not the
only thing, lubjl4tl could takh esbout. We included these because
they were of theoretiesl Interest to us. tThe lnporba:‘ point
vis-s-vis ;hl uss of the TOL tesk to etudy comprehension Is that
ons be eepliclit vith the subject sbout whet to telh about. The
exect 1let ol suggestions should be motiveted by theoretical

ldeas or by prlor resesrch.

b. Yocussed (nsteuctlions. tn this verslon of the TOL tesk,

the subject "ie aeked toc talk about only one type ot thing or to
40 one type ol sctivity., Let ullllluq’rltc thie with two
exsmples from cul. own resesrch. Becsuss of our Interest In
predictive processing, we hevé collected TOL dets In vhich sll ve
ssked Bubiects to do wes tS make predictlions sbout vhat was
coming up in the tuture in this tl;t and to conn;nt on the fate
of earlier predictions {f they te)t thle was werranted. Cf:arlr.
this tash vee :otlvlted by # speclal theoretical ooncera for the

importance of » particular type ol activity. Esrlier dats from 8

"genersl TOL tsek had [ndicated that predictions might be sn

especlally latormative rind of activity (Oleon et s1.. 1981}, s0

/s




we cantad c:"nliect o richec see of pradiction dare that ws hed
vhtatned Trom the genecsl tasy, where subhjeces talked shout »
anmbhee ol diltacant types of thinges which compered with

'lp.ofil- tipne.

l; e second essmpin. we hed subjscetns eak Questions slter
reading e8ch .ontQQco. They ware told to imaglae thet the test's
euthor “as present. end that the suthor wes willing to enswar eny
Q|?1fion the resder ..8d sbout the text et thet point, encept Inr
rhe nbvlous question ol what comes nent. Once sgein, wve hed @
spec bfic ehaoceticnl goel In using thie tesk., As with the
srxempie of predictions, these Elndl of quastions occuslonelly
sppeated In the more Qensrsl type of TOL tesk. but we wented
cirher set of dete then we could get whan o vatlety of diffecent
types of informetion were balng collected.

Both of these ensmples shéce sevacnl lmportent properties,
Ficst. the seiection of the thing to be talned sbout wes
theotetically motiveted. In both coses wa had & bachground of
gen=csl TOL date. reeding time dute, snd thecraticel models from

which we arcived et the 9pecilic probes we uesd. Sescond, the

s
main cesson far using the focusesd TOL tesh wes to get rlcher

data about thie particuler dets type. TOL subjecte will only sey
s~ much. when you hage & variety of types of things lor them to
talk mabout. ¥You will only ger o modes: smount of eny one type. in
ordar to get richer dete of @ léoclllc type the focusesd tesk e
needed. Mt beceuse [t ie focuseed It provides & much nerrower
window Into the procwss of comprehension. Letar. when we dlscuss

an enample of this methodology‘in wmore deteil, we will return to

1))

PAFuiToxt Provided by ERIC

ihin lomus.

r. Qther varjanig. Rumelhesrt (1981} end Orllll.r_(;9.l|
heve both used s TOL task in which subjscts snswered ;pocilic
quastions slter sech seften of o text. Aumelhsre's subjecte

snewersd, five Wh-questions (who, what, why, vhen, whars) slter

sech sentence. The tests began smblguously, with sech syccuni lve

sentence providing sdditionsl constreints on vhat wes going on.
Mumglhare uesd the TOL tesk to discover how sublects deveioped an
Interpratetion of ethae texts ond.hou the interpratm i®n changad
whth sech sdditlons] sentence. Gressssr hes veed ¢ veriont of
this tosk (subjects sctually wrote down thei; snswers) to

investigete hov resders construct @ Tepresentetion of the tese,

. - ™
focusalng on the contributlon esch sentence Mmaxes to the growing

[

repressntetion.

2, !211;11!1 telking.,
Yst snother veristion én the TOL tesk is to heve subjects

tely ot only particuler peints in 8 text.  Thers sre two brosd

classes of justilicetions for this. First. one mey heve ¢

process theory thet pinpoints certaln plices I s tgat s crucial

tests of nﬁno sspect of the theory. Second, In designing

materiole fOor an expeciment, thece may be certain properties ooe

wente to heve st cottein points In the experimantsl tests. A

selective TOL tesk cen be used ro verify that the materinls hove
In fact Instantieted thin properey.

Eacapt for the fact thet It Il‘:;l.célvt rather than
sentence-by-sentence for the wholw twat. the eaclier discussions

sbout whet to have subjects tolk sbout hold for this variation nf

05
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the task poc. We would sspecielly like to yndersrore the use of
this version of the TOL'taqt tor preparing stimulus meteciais for
experiments. 1n moat ltudlo, of text ptocessing, the major
Independent yarisblee are manlpuletions of the reat, We hove
tound through experience thet vhat geem to be iﬁltontiutinns of »
text vacisbie are often not good examples of !t. Ueing eelective
TOL to aid in developing the stimuli hes been l-lljor part of
several grudies ve have done. The feedback from subjects vho
think out loud 1s extremely informative. 8o much 8o in fact that
we have begun ¢ whole line of cesearch simed ot .ming TOL data e»
tools for providing feedback 0 writers. Wa will diwcuss thls
lant exempte® later.

fn genecral. selective talring iz used to atudy what
processing ks like ot some partlculcr‘polnt. Howvevasr, Lo sanenn
the role of locsl contributions to the talklng vereus global
characteristics of the tolxlng. the plecemant of control ptobes
ot points in the text different from those of specillc interent
is important., A variety of theoretical consideretlons would
determine wvhere to put such contrel probes, but they sre s

necessary pu§t of the use ol selective telkling.

3., Alter the tact talking.

Q
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Ecricsson sand Simon {1980} correctly eotress thet it Is risiy
to ask subjects to talx shout thelr cognltive experlences pfter
the fect, - Henorg'is too feilible to allow for accurate reporting
of earlier n?ntsl«statcl. Howevet, 1 very shott texte oOr text

fragments vere used, the memory ptoblems sre not 88 great, and

useful TOL data could be collected after the fact,

o

IR

Collins, Brown. and Larkin {1980} used just such & task to

examine the geners]l Strotegies used to comprehend short texts (3

'nnq 4 sentences long}. The texts were difflicult to understand,

and subjects vere asked to talk about the hypotheses they had
consldered and rejected in trying to Interpret the text. Because
the texts vere short, subjects could remember intermediat;
interpretations they had generated vhile resding. Thig method is
tess uselul for exploring the proceseing of longer texts,
especiolly if the investigator ls concetned with evaluating the-
contribution esch ucnt{nce makes in the comprehension process,
Zver with the short texts used by Collins et al., it is not clear
how sccurste subjects vere in pinpointing exactly where a
hypotheeis wes introduced or rejected, J
Summeary

Our descriptlions of different TOL tasks in this sect.on by
ne wesns exheust 81l of the poseibilities. Rather, these ghould
be taken swm ouqéentlve of the kinde of ways in which TOL dots caﬁ
be collgc{ed to be used to expllcate the nature of comprehension
procesting., One’v specific theoreticsl and empiricel goals will

dictete which variont of the TOL task will be most useful.

3. EXAMPLES OF THINKING QUT LOUD DATA
In this Bection we present some exsmples of the uvse of TOL
data from our own research, We present an exnmple-ol both the
genera} TOL senténca—by—sentence task and the IBcUSsed sentence-
by-sentence question-asking task.

Sectence-b¥-gentence TOL for eimple stories and essays.

These data, reported in more detail in Oison et ai. (19811,
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illustrate the use of the generasl senteﬁce-by-sentence TOL task.
We had subjects think out loud whiie reading four JdlEferent
stories and four different essays.' We used two 1;1i-(ormed

simple storles, Lentil snd Stranger. and tve stories that

violated certaln conventions of story telilng. These latter two
storles vere Cjrele [sland, Dawes’ (1966) story thst wvas used by
Thorndyke 1977) to study story processing, snd war of the
Ghosts, nlrtl;tt’s.11932l classic. We chose Circls l;lond and
ggg'gg the Ghosts b;COUSC ve vanted to be sble to contrast TOL
data obtained from wvell-formed storles {Lentll snd Stranger) with
afse two ill~formed storfes. A Jdifferent group o! subjects
talked out loud to two versions of each of four different essays.
We present the story dats Lln more detail here. oo'ulll not
describe the egsays or their data ss coppletely {ses Olaon et
al.. 1981, for details). . -

: It hélps to have » sense of what TOL dats sre llke. Thuas,
tn Table 2, we present en excerpt from a sub;cct t;lking out loud
to the first 17 sentences ol Lentil (a1l of Qghgi;\ls shown in
Table 3). These d:ta are typical of what & skilled, educated

adult reader talks about vhlle resding a story of thls type.

Insert Tables 2 and 3 ghout here

We have used protocol dats of this type in two-genersl ways.
First, ve have ohtatned quallitstlve Impressions of the nature of
comprehension processing for various types of t;:ts. Second, we
have related quantitative ptoperties of the TOL dats to other

typg? ot dats., such as sentence-by-sentence reading times and

'.
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recsil data. We give examples of each type of anaiys5is here to

‘

lilustrate how TOL dats can be used.

Qualftotive analyses. We focus pn TOL data obtained for
simple storfes. what Is & reader doing while readlng such a
text7 The reader is contronted with the following task. A text
embodying various aspects of the story ls available as input.
The text will be processed igainst a background of 3eversl types
of knowledqge that are relevant to it. The final product of
understanding vwill be an interpreted representation of the
essentlal elements of the (}ory. However. with most stories,
thls representstion must be corstructed trom incomplete |

information in the text. Much that is important to Interpreting

“the elements of thy text ss s story ls Jeft implicit.

He cen make thls wmore concrete by describing some of the

propertles of TOL dsta for readers reading simple atorjes. Tabie
4 ﬁrelcnt. the relatlve treguencies of difterent trpe; of things
readers énlkcd about during the four stories wve described
esrller. As i# evident, most of thelr tslklng is devoted to

making inferences, genersting predictions. and commenting on

connections to prlor information. Thle follows Erom the stress.

we gave these three cateqories of intormatlon In our instruétlohs
to subjects. The relative !r?guencle. of these activities are
roughly the game scross the four stories shown .In Table 4. though
there sre some interesting exceptlon® that are dlscussed In Olson
et al. {1981}, Though comment 8 obo;t the story or about their.
own understanding are lov In overall trequency. they are very

diagnostic of aspects ol storles that resders are sensitlve to.

n
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Insert_ Table 4 about here

A portralit of story processing is revesled by resders
reading q‘yell-!dtned story. Lentil (see Table 3}. This iz a
straight‘oruard children's story vhoss orgenizetion is quits
simple. The tirst 17 sgntences introduce the thres Major

qbaracters and lay the seeds of ths lster contiict smong them.

The detailed actions of the story begin st sentencs 18, snd the

climax that distinguishes ;h‘/;onplicnti?n in the plot from the
resolution occurs during sentsnces 30 to 32. Our snalysis ot
what readers are doing while reading Lentil e based on 12
subjects ;ho talked out loud during it. We wers especislly
concerned to identify aspects of their telking that wers common
ascross most of the group rathsr than ldiaarnCrltic to individual
subjeétl. i & . . ’

I Throughout the tiret !7 gencances ths subjscts wers clesely
collecting information snd formuleting tentstive hypothesss gbout
upat was likely to happen.in the story. They a)) recognlzed that
the three central charscters yleld a highly probable line of
conflict and resolution. Two will be In direce contlice., sand the
third will produce the uleimare reosclutlof. At sentences 18 &nd
19, where tﬁe detailed {ction of the story begins.: the oubjécts
brought together their t;ntntive Lypotheses and ftormuleted
qenerai plans tor the rest of the story. Tsble 5 shows Some
examples of uﬁa; subjects seid at this point. [t ves striking to
us hov reqular this phenomenon wes: vigtunlly 8ll subjects did

the same thing at abour the same place in the story.

R
| N

]

L%

Insert Table 5 ab;Et here *

%

Throughout the processing of ‘the main part of the story. the
hypotheses condtructed by the subjecres vere gpuch hievidence{
Each svent was incorporested into the gensrsl plen construcesd at
the end of phe sentence 17. The impact, of thase hypotheses uas -
most drln@tic,lly revesled at sentencea Y0 ;nd 31, where the
climax occurred. The resders were cartein that something wos
about to happen, but were uncertsin ae to exactly whet.
Consisxent uith‘{hl expectation that & story‘coqtaint’novll
elements, the re;qerl expected to be lurprLsed br'the specitic
torm ol the compllcetion, even though they knewv it uouldllnvolve
two particuler chsrecters. The tirest sentence of the climax l?
tofally lurpilginé. ret subjects immedistely knew that the climax
must be a¢ hand end ghet the third cherscter is aboutr to
intervene to sesve the da}. This is g} the more intesresting
becsuse the third cherscter has not been mentioned for 16
sentences, Subj;ctl sre lad po expect that people sre nentioned
in 8 story for & resson. when a charscter i# not brought in tor
s vhile, expectations of &n nppelraace grows. The resders are
anticipating & pleace for the character to tit in. Gecaus; the
story e well uritten.-nt least by the conventions for childr;n's
utorlei. the predictions subjects make in response to the

'climactic event sre in face right.

Once the climax is passed, the pode .of processing changed

quite drastically. The readers sppeared to be operating id a

confirmatory mode. Mo new surprises were expacted. Over snd

-
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«over gne Linds in the protocols atatements like “That's what }

expefted.‘ or '?ép,' indicating that predictions generate&huere
now being found to be congruent with the emerging details of the
< post- clinactic part of the story. -
Lentil is a go6d lnanplfxol ® story whers the writar and the
reader are operating in hlrnonv. and the TOL data qive a clear

§ picture of how this works. The sarly part of the atory seta a

bacxground and 1e-a§ to hypéthclcs which successfully guide the -
subsetquent proceasing. ‘Th; sgme enpactltioﬁl are derived by
dxllerent readers st just gboyt the seme polntl In the ltory. end
speci!lc events tend to be ipterpreted in the same wdy. The )
.rlimax in espec&:lly atriking. Though it Is unpredlctaeble, lt in
. immedistely interpreted by ell subjects and is integrated into

} 7 the éeneralxreprllQntattoﬁ being conptructed by the re.g;r. .

' " 1n Olson st a), (1981} ye discuss differences betwean the
processing of Lentil and the ill-formed stories ;e‘lnvestiqatld.
THese coﬁtra?tl sre especially informatlve in helping ug
construct the pértr{lt_ol processing just Prf!lnted. By seeing g

‘what subjecte do when things are not working well, we obtsin a |
¢learer pigturs of the xinds of strategise subjects sre. trying to

%

Bec.use they are -rittnn’and read for ditferent purposes,

employ vhile reading.

one -ould enpect ltories and srqumentative sscays to be read in -
’someuhat di!!e,ent -ays. An analysis of TOL dats lor steries and.
essays confirma thle. " Table 6 shows the relative frequencles of
types of talknng in the TOL date for two versions of two of the ‘

The greater lrequency of Comments an Structure
‘I
\ . k] L

9(9BY’ ve used.

«
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“we stressed to. pyr ‘TOL Subjects.

In the xinds ot predlctlons ..a; by readers,

. important ditferences -in the way they approach the two text

l, ‘ . . [ | ) }n

Y .
?

Is due o our instruqtions§ we added this to the set of things

] i
Ingert Table & about here .

N

[
"

.The summary dete in Table & do ;;t revesl some important
details regardinq‘qualitnttve diffterences in the processing of
stories and essays. Perhaps the most dr;mntic difference comes .
. The typical .

predlctlonl made by a reeder o! a story ere specitic, Subjects
predicted evants that -ight occur later in the story. involving
apecific characters, ?he cnqulcl in Ttble 5 are typical. The
specificity of the predictions increased as the story developed:
but even very early in the'ltorlel the predlctions were
remartably apecific. Those In Table 5 occurred 1&3s than & {lﬂrd
o! the way Into Lentil.

giV%en in the essnys vere much more genersl,

En marked contrsst, the predictions

They olten conaiated

of comments to the #ffect that the resder ¢Spected to gee another
argumsent or another exsmple, Byt the specitic content ol the

This diflerence

arqument or enimple was usually not predicted.

in the types ot predlctione genersted by readers reflects some

types, The readsr of a-story hes @ iet‘olnlirn expectations

aboyt the type of ;ubstentive events tﬁat will congtitute an

» - -
acceptable continuation of the story. Given background

information aboyt tHe characters and their motives} much can be
anticipated aboyt how the con{fict in the piot will arise and how

ft will be resolved, HopeGer. for » typicel srqument it is

o
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apparentiy more ditticule to predict the specitlics. Resders know

that an indurtive argument wiii have various eiements of
supporting evidence tor ths msin point. and they know khgt‘f
compare and contrast easay ilillnrtl_conporlsons and‘drnu
rontrasts. Buk thelr eapectations 'do not resdliy transisce into
specillec predictlons. For ssampie: Tabie 7 glves typicai !
predi&tionl genersted by re.é.;. st :;e end él th; tirse
paregraph of the yeli-tormed version of thes Carpeting ssaay (the
complete sssey s in Tabll a3 the tirst parsgraph ands st
sentenc;ﬁ355 This purlq!aph prsasnts lume blckgrouqd ¢
inlornationo introduces the thesls of the sessy, and snncunces
that there viii be three #rguments mads In support 6t the thesis.
In contrast to thi'prldlctiput given at the end of the y,ckgruund

section in Lentilwisee Table 3). the essay rasders 4o not seem to

" go beyond what thé ayuthor hes toid them about ths srguments to be °

k]
presented, : ’

.

Insert Tebles 7 snd 8 sbout hare

ghlle ths prldictlonl_in thltessay TOL dets wvere not as r}ch
as those lor storles. the comments On €888y structure wers
extremeiy Inlormative. These comments revesied subjects’
expectat;onl sbout how an essey .houid-bo‘;ritten. For exampls,
our readers expected to tind s topic or thesis sentance, snd thﬁ;‘

expected to 1ind {t eariy. tn one veésion of our e8say on phs

_coming ice sge, we deliberateiy piaced the toplc mentsnce fste in )

the l5l07:‘ AS a resylt, pisces ol evidence tor the coming ice

-
age vere presented bhelore the Buthol announced the main point.
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When rend;ng this essay. many TOL subjects expiicitiy searched
lo; the topir sentg;cg and‘conblained that the suthor tock so
10ng to come to the point (see Table ). 1n the Carpeting esssy,
subjects reveaied s sensitivitygto surtace signaiilng devices.
For lxaup;&: in response to 8 sentence that began vith the ph:fse
*in short,” subjects pradicted that the vriter vouid now move on
to the next polnt in the argument. When ve preseﬁted sub{ects
with s ;;ralon ol this essay with such signalling removed, ve

found evidence of contumnion in the protocole.

Tnsert Tabie % sbout hers

In short., the reader of an esssy has genersi eapectations
sbout the cverall structure of the srgument or’thesis, The '
resder Qulckiy recognizes the type of polint being made, ond ot &
genersi level o %Cnlltlu! to the Drglnlaingldlvicel in the
surlece structure al the ellay. Howsver. unlike the story
reader: the reader oﬁ»ln ensay does not appear to l‘-gage in rich
hypothesis generatidn and testing. The resder feems to sdopt B

- more p.ggive strategy. wvalting tor esch %-h ftem of Inlornltion
to be presented snd trying to tit ¢ into the overall scheme of
the argument. .

A capsule sunmary of the ditlerences In atrotegiea for the
readers ol stories snd essays uight gc ae foliows. The ba;ic
orientetion ol the reader of a story is prospective. The reader
Is iooking ahesd, trying ro anticlpate vhere the story is going.
éxcept st the beginning, wvhere BP overall hypothesis iv-belng

deveioped: the Story reader tends to reiste each .Sentence to the
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Jenersl hypotheses ond pr ldictio;'ll that havs besen q.va loped. In
contrast, the resder of the sessy sdopte.e retroepective -
oribntetion. Each nev slement In the eseay ie ralested to sarlier
elamente. Th.;o‘}s little anticipstion of whet is coming up.
except ot the noet qenerel leval. Ses Olson st #l. (1980) end
0lson st ei. (1981) for & wors detslled dllcuioion of thess
difleron;es and their baels 1In the nature of ths tve genres.

gusptitstive gnalyses. An obvlious gysetlon ie whether the

date obtained irom & TOL taek heve ¥nythlng to do et &ll with
reading vhen not teiking. Thare sre certeinly many peculieritiee
of the TOL sisustion that could dletort the procoll;l uesd by the
readet, and thus give us & teles impreesion of what le occurring
during reading. There wre meny ways in which thle could be
assessed. In sesence. one wOnt® tgo pes If properties of ths TOL
dats in sny way relate to propertiss ol resding under other
situstione. . . .

We heve sxsmined this by clr;ylnq out multiple ;oqrooolon
analyses ol Tor dafe. using probqrtles ol the TOL dets &
independent variables and lontonce-by-soﬂte;ce reedling ;1?03 q’
dependent variables. e measured resding times by hlvlﬁg " )
independent group .cf subjects resd ench'tant ;; # computer
te:ﬁlnal. ‘Bach time they preoied & key the next essntentw of the
text appeared. - Only one lontonco vl ohOun ot & time. . Subjecte
ver® pold to read the toxt a9 nornally a8 po99ible. Those

teading the stories wore told thet later ve would explore how

vell they understood esach story. Essey resders vere told they

_vould latsr have to write a one-dentence ;umnary of sech essay.
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The primary ‘date from thie taek 919 the timss subjecte devotse to
) ¥

-

rexdlng sech sentence ol sech tent.
Figure 2 shows the resding retes for eech sentence lor o
group of 12 subjecte resding Lentil. The messure of reedlng rate

on the ordinstv tekes lnto sccaount dliifsrencae In sentance

- f
Jangth. Though there sre Interesting connactione botudk? the

qunlltctiuo picture ol story pro:ooolﬂq revesled by our quorol
snalysis of the T0L dete snd the proflle of reeding times in

Figure 2, hwze we want to focus on the quontltotlue anelyews,

tneert flqurl 2 .bo;t here

A ltopuioo nult!pl. régreesion ves porlornff; using meen
rqodlnq time per sentence ss the dependent verlshle end & veries
ol lndaqendont varisbles. We focus on the etories tirse., For
sach 9tory. two Bnelysss ve:e done, ope thet lhclud.q sentence
verial ponltion #nd one thet did not. Tesble 10 ohouo‘the goeneral
resulte (ess Olwon st ab,., 1901, (of the lpec}(lc regreoeion
;ool(iclonto). This teble liste the pradictore ssiected by the
stepvies regreselion end the cumulstive verlence sccounted for for
sach of the two #nslysse for the four wtories. Note that for
both'ggggll #nd Stranger. our two uoll-?oraed storles. the
relative troquency ot varlous TOL csteqorles Sccounted for
olqnl[fcont portions of ylrIOnco in the resding times, when the
effoct of sentence length has been reaoyed o & %aparate fector.
Note sleo thl; serlel position end predicblons sre independent
varipbles that ore correlated with sach other. ahenlsori.l

position is aiclud‘F from the snslysie, predictions takes its

5
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fila-e am 8 prodictar df randing times. The coas is more miand
tar the (Ll -tnrmed stnriss. Only sentence lenqgth predicts
reading times Inr Ciecle lglang. while oniy ons minor ceteqory of
Tot, productinne sccounts tor sny portion of the verlence in
reading tioss tor wer of the ghogte. But dhe dsts for the well-
tormad stories sre guite clesr. Pllc.; whars sublects In the TOL
task Qensrets mors teiking. sspecislly predictions snd
infarencen, sre t;l same pleces whare independsnt subjscts slow
down while resding sitent)y. This supports thes claim thet tha
TOL detw 818 reluted 1n an leportent wey to what resdsrs srs

dong Auring more ordinary typas of rlldlﬁa.

Ineert Teble |0 sbout hars

A quite dittarent plcture smerged for the ssesys. Multlpls
regressions of resding time dats for the ssssys resvasled no
relsticneships hlt-i’k the TOL dets snd wesn re8ding tises. The
only verisble to smerge ss 8 significent predictor wes sentence
length, This in In perked contrast to tha story dats, whers
several indicen ot TOL beahavior corrslated with ths resding
times. This is yet snother Indication of the ditfersncas in ths
behavior of the two group® o! subjects,

One other ditfarance b::flcn story and esssy procsssing
emerges In the quantitstive snslyses. Sarlel position was »
predictor of reading times for the well-tormed storiss. but it
does not emerge ga g predictor for the essays. We agsums that

serial position is & prozy tor predictive processing. whan

subjectrs adopt a predictive mode they tead more slowly st the

heginning «t & taxt an they generete hypothssss, snd mnre Quichiy
later in the text beceuss thay sre confirming ssrllser
predictions. As we srqued ssrilsr, ths TOL dsts provide svidencs
that subjsctes sdopt this strategy -Q:r rending storism but not

when resding ssssys. The prassncs of s ssrisl position sftect In

the rending timen for storiss but not for sessys provizwl

sdditional svidence tor this stretegy dltterances betwasn lt?lill
and sReRyn., '
Question-asking 1L fer sisple sioties

One of the focusesd TOL tesks we have veed jq one in which
subjects ssk questions (ollowing ssch sentence., We described the
senence of this tesk serlisr, in this ssction wa pressnt some
date thet show that the number of guestions seked for ésch
asntance correlates with sentence-by-santence reedlng times.

Why use 8 Question-saking task? We falt It tepped behavior
relevent to what skilled resders do while rending. It ssemed
plausible to sssume thet sech ssntence sncountersd IR & text
reless cartaln questions in s resder's mind 9nd answers other
questions reiesd by ssrlisr sentences. Ws wentesd to sxplore® this
supposition In more detall by collecting rich duts on the Xinds
of questions resdsrs ssk fcllowing ssch sentence in simple
storlies,

This study used four tesks. The primery tesk wes one in

which resders ssked guestions sfter reading ssch ssntence In the

story. I!n gnother tesk & Aifferant qroup of subjects resd the
weme storien a)lently while we timpd their resding. Thess same

subjects dster recalled the stories. Finslly., another group of




Q

ERIC

Aruitoxt provided by Eic:

subjects rated the importance of ghe constituents of ghe story.
Four simple short stories (maximum length vas 41 sentehces) were
used as texts, They wvere all children’s asrories or simple
tolktales, and 81l were vell-formed. .

To better understond the resulta. somevhst more detalled
description of the Eour teske ie necesssry’

1, Question-asklng. All four srories vere presented to 9

subjects. pEach sentence in ghe 8tory wes typed on a card. and
the Subject worked his or her vay through ghe decx ¢f cards.
asking questions ghay were raised in his or her mind a3 & result
of having read thar particulsr sentence. The subject wvas told (o
imagine that the story'& suthor vas present. snd thet the suthor
va® vwilling ro ansver sny quastions the resdesr had sbout the
atory at thar point. sxcept tor ths Gbvious question of uhat
happens next. The Subjeact wes sllrwved po spend as much time on
any sentence as he or she desired. pyr vas asked not to reread
any previous sentences or to look shesd. The questions were tape
recorded and later tronscribed. The nuéber of questions gsked
for each sentence vas tallied end pooled ova: 3u§jectl. In
addithnarthe qulstléns vere classitied in various wvays.

2; Reading times. Sentence-by-sentence reeding pimes
vere collected Erom 20 subjects. At thes end of each story
subjects wrote & prief (3 to 5 sentences) summary of the story.

3. Recsll. The same 20 subjects wvere asked po recall ghe
stories they had just read. They were preSented with 8 prief
descriptive title for each story. and were giveq unaimited time

to try ;o recall as much as they could., They. vere asked to

recall exact words. but were encouraged po gquess if they could
not remember exact worde. Recall was scored by tirke doing a
proposst ionsl analysis of each story and then matching the
subject's recell ageinst this. ovsing a gist criterion,

4. lImporeance. Seventeen subjects read esach stﬁry and )
crossed out the 50% of the words. phrases. or sentences In the
story they feltr vas lepst important. For sasch 9&ntence In encﬂ
story che proportion of .words left in sveraged over subjects
provided o measure of the relative importance of that sentence.,

1t 19 useful to hsve 3 better ﬁlcture of what the question-
88king dare look like. Teble 11 shows typical questions for the
tirst sentence of one of the stories, These queations are
grouped into those ssked by two of more subjects and those that
are ldiosyncratic o one subject. 0; course, we were glso
interested in the sentence-by-sentence variation in the questions
asked. Fligure 3 shovs the total nuwber of quéstions agled for
esch gentence in esch of the tour stories. With the possible
exception of EMERALD, there in';oteuoythy variation 1n the number
of questions asked from sentence to sentence. In EMERALD: there
vere a large number of questions at the Leginning and then »
fairly flat distribution ?l questions thercaﬁter. Keep this
ditference in mind, pecause EMERALD vill nor follow the pattern

of other stories in.{o.e of our later 8nalyses,

tnsert Teble 11 and Figure 3 a,bout here

The [irsy 13sue we 2ddrensed ul‘uh!thlr the question-asking

task i3 related io the reading times., We examined ghis by
- .
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iooking at the relstlonship betuccn the total number ¢t questions
esked tor clch sentence in & atory snd the average reading time
tor each sentence tor those subjects uho vere rending sllantly.
The expactation was that ucntoné;l which elicited a lot of
questions would be especially salisnt to real-time pﬁpcgsling.
;od theretore would be read wors slowly by subjects who were
resding allentiy. This hypothesis van contfi'rmed. Me conducted-l

'nultipls regresslons in which the average reading time per

sentence vas the depandent variabla.and several ditfersnt

)
predicteor varinblea vere® sxplored. The predictor variables wers

sentence length, total number of queations, serial position, and
importancs. ~Oniy aantencs lsngth and number of questions$ smsrged
ag significant predictors of raading time. tn this analysis all
four stories were sntarsd, with story as a var lable. ?h;:e are
tvo types of questions that occurt thoss that ars ashad by
several subjscts, and those that &re ldlosyncratiéﬁ' We next
asked wvhether these tuo types of qussticna contributed
dillerent]llly to this outcome. <Ths anawer is no. A nultiple
regression with nuaboé of questions asked by two or wOrs persons
and ldicsyncratic questions sntersd separatsly ahowed that both
energed as slgnilf%lnt predictors. Table t2 shous the details ot

these analyses,
Fl

insert Tabls 12 about hsrs

So, mmber ol queatlons asked accounts for a signiticant
portion of the vlrinn:b in sentencs-by-sentence reldiﬁq times.

Me next asked what riklstionship the question-asking task has with
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recall. And the ansver was very simplet none. Table t3 shows’
the outcome of a multiple regression carried out on recall
scores, and reveals that rated importance and serial position“‘

emerged as signiticant predictors ol recall. while number ol

questions asked did not. This leads us to conclude that the

intormation being rsvenmied by the questlon-asking task is more
. -,

closely asacciated with the activitiea that gecur during

comprehension than with the form of the tinai wmemory

representation constructed as 8 reault of comprehenalon.

insert Tabie 13 about here

. . 13 -
This basic result contirms our initial supposition that the

question-asking task would tap an aspect of vhat is geing on in
thQ'lllIl!d readar’s wind uhile re;ding. The obvious qucltlonl
of course, ia what is it tapping? 1L is unlikely that a relder
who s rlcdlng lilontl) is actuslly aaking qguestions while
reading. thher, ve bellsve that tho/qheltion-snting-tast tagp
the kinds of informational. needt § rsader encounters vhile
proceeding &hrough a text. As adch ssntence.is understood and
added to a growling representation ol the ;toryg the reader
revisen nnd‘llstrltes the aet of information still needed to
have the devsloping story ,.te sense. These inloru.tionalA:;eds
interact with uhat is presented in the next sentence to generate
a new set of informationsl needs--or, if fou wlll, & nev set of
quegtions--thli guide the reader's comprehension thgough the

succeeding parts of the te;i.'

We have conducted # number of othsr analyses of thess dsta
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that are discussed in Oleon, Dulfy, Eston. vincent., and Mack (in

* preparation). We have categorized the questions to see i'e

certain types are more importent then others. Ses fsr: the

categories we have exsmined have not shown sny difterences, We

have iooked to see whether or not qﬁoltlonl ssked sre ister

ansvered bf'tho stery. end thers ere lntl;estlng reletionshipa

_hers. Many questicns sre in -Esct snawered., though it‘varies

somevhst by typa. However, ths nusber of queltlons‘ln!serod by a
particuler sentence doss not predict resding tims or recell. Ws
have lﬁoted li the lnloruatlon tepped in ths question., snd find
that quostloﬁs which sre derived trom nav information conteined
in the cureent sentence sce sopacislly impondant in predicting
resding times. These snd othar detslls of thess dets are
interesting snd importsnt. .pd ul)l be reported on iullf in Olacn
et ;I.-(ln preparation}, )

e The main lfndlngl of this ltuaylltrongly suggest that the
quest ion-ssking task is ¢ useful indicetor of processes which may
be san importent part of comprehsnsion. Ths number of questions
ansked by subjects as they resd through & story corcelstes with
ths smount of tliee spant on thst sentence by other readescs
resding lilgntly. Resp in mind thdt this result is with ths

obvloue effect of sentence length removed. But nunber of

‘questions does not correlate with recall. Thus, question-esking

seems more closely releted to the reai-time processes that occur
during reading then to the final product of comprshension that
remeins ;heq reading le complated. ‘

Thie atudy is a nice exemple of the anslytic usefulness of

the {ocussed TOL task. HO claim is made that the question-ssking
task taps gll or even Many relevant aspects of comprehension.

.
Rather, one partlcularﬂtﬁ!utgiically promising component of *

comprehension processing is 8ingled out for detailed treatment.

Am with the genersl TOL tssk: the snelysis of these data can

proceed in both 8 quelitstive end  quentitative feshion.

-

§. RELATED APPLICATIONS OF TOL

In this chepter w& have focussed on the use of TOL to reveal

-comprehension processes. TOL techniques are ussful in some

closely roloted domaine, end in this section we present a few

exemples. CEach of these Ull; TOL during comprehension either in

s specinl envlronl‘nt-Pg for o specisl purpose.
Computer Test Editing

Ths TOL method has besn used to investigate how naw
{computer nsive) usere lesrn t;:t-processlng procedures with
sel{-study fnltructlonll materisle (see Levis & Mack, 1982,
1982b, 1982ct Mack, Lewis & Careoll, 1982), In this situation.
the instructions were very generelt new users ware gokad to telk
sbout &ny sepect ol‘thelr learnin9 espesrience, inciuvding thelr
lnterlctlol;‘ulth ths computer interface 8nd the manual. They :
were gaked to talk sbout eny problems or Guesticns they had. snd
any plens or declaions they ilght be swsrs of, Except ltor
occ.ll;nll non:élrcctiae prompts for reticent tal!erln usiers
déclded when to telk and vhat to say. TOL dets were sugmented by
a wideo-teped record of the subject vorking st the computer

terninal.

The TOL dsts rewealed much qualitstive information about the
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léarning Strategies and probiems of new users. For example,
seif-study instructions were sufprislngly "fregile’ in that it
wae relativeiy essy for users to get side-tracked trying to ’
follow them. This was due not only to simple oversights but slso
mlsunderstandings that reves! interestihg ressoning strategies
isee. Lewis & Hack; 1962ct glso Cerroll & Mack, 1982a, 1982b).
The hev user’'s "innocence™ sbhout computiers and thelir complexity
made it surprisingly difficult for them to recover from these
problema. ‘

in this qpplicltloﬁ of TOL Lewis ot s), hove not tried to

relste qualitstive observations to othsr more quantitative

measures ¢f [mmediste processing, slthough nothing uould,prevcn£

doing %o in principle. jht qualitetive dets slone., however, heve

provided grest insight ffite the problems of nev users in »
complex task domaln. They have suggested a number of dlrlct}onn
for more snatyticyl investigation of learning, as wvell as
practical spplications in the design of interfecss and treining
methods., As such, it hes 8lresdy denonltr;tcd the usefulness of
TOL in research on an imsportant genre of text: instructional
materials In ;hlir reml-world context of use.

.

TOL as Feesdback to writers “ e

Recently, we have bequn research that explores the

use(ulﬁess of TOL data a3 fsedback to writers. The retionale §x

“quite simple. One of the difficulties that moderstely akilled

writers have Iz correctly dlscerning the state of mind of the
reader, They. as writer, heave the complets Structurs of their

to-be~coﬁmunicated ideas in mind. But it is difficule to imagine

.

the state of mind of the reader. who does not know these idess
.and who wmay have a som;uhat different general state of knowiedge
than the writer.

We diacovered, somevhat sccidentaiiy, that TOL data provided
marve lous lecdbac; to ® wrlter. We had preéared materials for
v;riou! te;t comprehension experiments, snd in some of our early
pilot work on the TOL tamk ve gave thesSe texts to TOL subjects.
The informstion we received from these subjects about whst parts
of our texts were plrd to understend, which parts miscommunicaied
uﬁat ve intended, sand which parts violotcd”thc conventions of
writer-reader co-aunlc;tion wds incredibly va;uable. This led us
to develop snd yse the selected TOL task in the preparation of
stiouslus materiols. 1In ;ddition. it su-gested to-ug‘lhat TOL
behavior might in general be s yseful form of Feedback to
writers. ’

We ere currently copnducting resesrch that directWy examines
this. writers genperate texts ©f verious types from content we
provide them, #nd then a serles of repders provide process
teedback Bhout the sentence-by-sentence comprehe;lion of these
texts either by.thintlng out loud or by combiring talking with
doing In the case of texts that give Jkstructions for hov to do
something. The writers are given 8 chance to revise their texts
in light of the proc;us feedback they receive from readers.
Though we have‘ju;t begqun this work, our initial impéessions are
that %hi;'ls an ettective torm of feedback to the uriter.‘

We 89 investigators as well as the writers of textual

materials can use TCOL data as a messuring inStrument for the

13
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.e((ectlvene;s'o! various texts. Indsed: since the effectiveness

ol particulsr texts is o joint tunction of text properties end
resder properties. es gintsch and his co-workers {Kintsch &
vipond, 1978; pintsch ¢ van Dijk. 1978} have so sptly
demonstrated, studies using TOL tasks tht varied bath text
proparties and resder charscteristice promise *o provide
especinlly intormative dats for developing theories of resdera.
writers, and rextusl transmission.
TOL snd MetscoGnitive Awsreness

Fev people engage in TOL sctivities spontsnecusly. Does
asking subjects to think cut ioud couse them to change their
processing? The issue ol whether or not such eflects sxist L8
central to the use of TOL methods {(see Ericeson snd Simon, 1980},
Though such tesdback elfects (rou TOL are s methodologicel
probles tor the investigstor lnt.{llt.d in ordinary processing.
they sre a potentisl poon for the instructor who would like to
improve the cognitive processing of » target populstion.

Scardsmalie and Bereiter (in gress? have discussed this temture

‘9! TOL tor children. There hss been much resesrch on the

relstionship betveen metscognitive swareness sod comprehension

with grade school children (aee Brown: Brensford, Ferrars, ¢

Cemplone, in press}t. Scardemalia and Bereiter havse !;und
intormelly that TOL mathods often increase the metscognitive
avarenass ol children. Though th;y have not yet conductsd sny
tormal studies of this relstionship, their extgnslvo exper ience
with TOL methods suggests to tham that it may be » -igni!icant

instructional device tor reading snd writing with children.

-
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S, wHY DO TOL DATA PRODUCE VARYING RESULTS?

In our djscusalions vith cclleagues about cur TOL research ve
have heard of several dissppointing efforts tc use TOL to study
comprehension. 1n fsct, in our own wvork, our results [or the
‘esaay TOL task vere somavhat digsppointing. We reported earlier
the subatantisl diflarences ln'both the richness of the fOL
protocols and in the .nature ol thelr correlstional relationship
with sentence-by-sentence reading rimes tor li;;l& stories and
essays. These mixed results are scorcely surprising. Any
eppiricel rechnigue will hava successful end unsuccessful
spplicetlone. when vill TOL be uselul? In coniidering some of
the reports of disappointing outcomes end ocur ovn Successful
appliceations ot the techniques, w& heve come up with seversl
fectors that .can sttect how useful the TOL technigue will be.

Types of instructions. We stressed earlier in thie chapter
the importance of being ;lear end explicit to subjects. The '
sntecedent to this, of course, is understanding precisely vhat it
is that one wants to get out of the task. Diiterent instrucrions
will produce quite ditterent outcomes.

It {8 sleo important to make gure the instructions are
appropriste to the texts bein ed. We have speculated that our
essay TOL dats wvere disappq(;::::’in part becsuse of the
instructions ve gave subjects. Recall that our instructions for
the essay TOL task vere slooat identical to those [or stories.

Me used similer instructions 50. we could compare results scroas
genres. The Lnstructions, however., might heve been insppropriate

for eésays. For example, we asked subjectl-to make predictions,
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yet the protocols revealed that making rich content predictions
vas an inappropriste task for resding essays. A more eppropriste
task might have bgen t0o a8k luLjecta to evaluate how convincing
an argument was. In fect some Subjectes epontanecusly sdopted »
more critlcal made of teliing ebout the asrgumentstlve essaye. In
these protocole ¢h@ talking seemed more natural. >

Subjecte. Even with'clear Instructione, not sl) subjects
vitl talk sgually {nlornltlvoly. e have found thet some of the
beer subjecte In our resssrch have been fsculty sand graduate
students In psicholoqy. who heave at llllt‘l paseing scquaintence
vith TOL methods and therefore Wnow the level of intormation ve
ere 0Rklng. Some subjPcta do not xnow this, sven with explic!t
instructione. where large poole of appropriste subjects sre not
avallable. training subjecte to talk may be & wey of ensuring
ressoneble quality dets. The exact content of whet subjecte eey
hae to be up to them, of course. B8ut the amount and level of
talking can be insppropriate snd wmey be subject to’trnlnfnq.

Me have elsc found thet large individus) dlfferances exiet
in how subjecte read some texél. This seems sepeclally true for
the sssay TOL teak. Soms subjecte sdopted & criticel mode in
reading the srguaentetive sesaye.  Other subjects did not. Some
aubjects talked eosily about aspects of eseay etructure fe.g,.
topic sentences, conclusions, pro nnd.con srqunente). Othere did
nét. We assume these differences In talklng reflect dillarenceg
in strategies readers 8dopt whan resding eesaye or dittetences in
the knowledge readers have about the genre. while these

individual differences niqhtlbe interesting in themeelves, they

13,

‘made it difficult to find common patterns in the TOL data for the

essaye. This heterogeneity waw not so apparent In the story
protocols where aubjects seemed to have 8 common approsch snd
knowledge base to use In reading the srories.

Type of materisl. One major problem for the researcher-L9
text comprehenslon is to find or Gonstruct approprinte textwe.
Too often Investigators in this eres have used “storles” that sre
not reelly atories or ﬁ.rlqrapha thet sre 86 artliticial they do
not resemble naturelly occurring parsgrephs. pur impression is
that the richeet protocols are elicited by texts that are patural
snd intereeting. Our two well-formed storike were resl *
children’'s stories. "The plote wers engaging encugh to motivate
Fhe resder to vresd on to [ind out whet happene. Th; TOL
profocole yere correepondingly rich. In contrest. the essays we
used were, frankly, rether blend l&&\hprinq. Subjects had no
intrineic resson to want to keep reeding. The resulting TOL
pratocols vere sleo rather boring. While the dlfterences in sur
essay and story protocoles may be In part due to genre
differences. we do not believe thet ie the whole story. We
sdspect thet esseys with more controversial or Interesting ’
content might heve wlicited richer TOL dastas.

When TOL deta are used in the context of discovery, it e
espe;!nlly useful to include & veriety of text types:In the set
of srimuli. OQur stretegy of uelng well-formed and ill-tormed
texte, or of comparing dlfferdnt versions of text® (e.9.. the
essays) ks & yseful way of velidating the quality of the datn‘

being obtained. 1! the TOL dats are the same f[or well-formed and
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t11-formed texre, the Investigetor shpuld be suepicious of vhet
the subjecte ore doing.

whet le snelyzed. There ere many different vaye to snalyze
davas 8% rich a8 pthoss obteined from TOL teske. Whether Ons gets
useful Information or not will depend upon whet ons looke for.
ror instence, our sesey TOL dete yielded some 9enerel. uestul
intormetion ebout the overell Itr!}lqlll used in reeding the
éssafl. But the multipls rehrll:lonl ssploring the ties between
TOL behevior epd reeding rimes for sseeye did not yield much. e
are currently cereying our # number ©f octher more deteiled
analysie of our TOL dete. For instence. we ers in the midey of &
deteiled content anslyeis of our original story TOL protocols.
coding tha cheine of hypotheses end other Interconnsctions in the
date a; ? possible ;lue to further sepecte of the resding
strategies of subjecte. Similerly. we hsve conducred a number of
other analywes of our question-ssking date that #18c get st
further aspects of the representation of comprehsnsion processes
In reading (Olson et sl.. in preparstion). Notr 81l enalysen wo
have attempted have pannad out. 1t will reguice brosder
experience with the use of TOL dare to Study comprehension hafore
we nilllhave a clearer plcture of the types of enslyses that are

generally more useful.

6. SUMMARY AND CONCLH}IO&S

We have used the TOL cteek o8 one window Into th? render’s

mind. In this chapter we have described verious versions of the

tasks. discuased the overall rationsle for the technique and

discussed its appllicatlon to various domains. We will now
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summarize by presenting in concliee form » 1jet of sdvantegee anil
® list ¢f limicecione IP ueing the TOL vedk to Itcdf the Pproceas
ol comprehsnelon.

Adventeges

t. The primary gosl in ueing the TOL tash ‘ie to suplicete
the higher Level procesese {nvoived In comprehension. when used
sppropriscely, it indesd sseme pop 40 thie. 1P fect. It may be
one of the fow technigques evelldbte-for. getting ot thle level of
comprahenslon sctivity.

2. 7oL behsvior, under 8t lesst some ®ituetlons, eppeers to
correlate with other forms of reading behsvior. such ss sentence:
by-ssntence reading times.

3. Though we heve not‘done this yat in our research, TOL
date in geners] heve proven p be » useful mesne for studying
Individuel differences in higher level cognitive processes {e.9.,
Newell & Simon, 1972). Studies of roadere of verying levele of
ekill or varying degrees of bsckground knowledge could profitably
be pursusd with thia method, thovgh there might be some
ditflculty in & confounding between level of reeding skiil and
abllicty as ® TOL subject (see below).

Limitetions

t. The TOL tesh 13 gensltive to Instructlional variables.
The instructions must be precise and must be carelully thought
out In reletion po one's resesrch goals. Vaque or very general
instructions in generel do not work well., rurther. in llght of
Bricason and Simon's (1980) analysls. it is important that the

task focus on the reporting of current grates of knovliedge apnd




a)
not ask subjecte to 1eport on etetes of knowledge very far in the

situations. But havi bjects
past or to ofter explanstlons for their behsvior. uarion . ving subjec think out loud certainly has the

possibility foe diatorting thei 89i it i
1. The TOL tesk seems to wort better for some text types rting theie processing, and it is essential

thet TOL dats elweys be used slo ith
than for others., 1n our .resssech. we fglt w8 gbtelned Wuch ! ‘ " Pther converging evidence

. in order to determine what it is thet i
better TOL dete for storles than for sesay¥®. However. 8o far the - * resders are doing es they

task has not been used for e wvery wide range of tent types. vork their way through s test.
Further, as we suggested llFlilro there ares undoubtedly importent
interactions between text type and lngﬁxuctlon that are ﬁot very
well documented Yet. h

3, TOL d;ta ere dlfficult to eneiyze. Any form of dete

collection which monitors ® continuous stresm of behevioe over . - * :

e

long intesrvels of tlme produces dets vhich can be difficulr to
anaiyre. The trarscription. ceding, snd eneiyeie of TOL
peotocole ie e*trenely tine-conaﬁalng. l;d 1ittle of it con be
automated. Thus, the declelon to uee the TOL teek wuet be
thoughtful and must teks Into acceunt cost-benetit rl}lOlh

4. There appear to he bhig differences smong spbjecte in
their sbility o veovide .Anformative TOL date. Sdme subjecte ere
good talkers. some sre not. The difficulty is one of getting ‘
talking st en appropeliats lesvel snd 1n iporopriste quantlty to be . *
useful tn the inyestlgetor. This problem cen be mt by treinlng
subjects to tatk, but thet ie time-consuming. Thees sre probéniy ’ ’ B
limits 1n hov young or hov lntellligent TOL iqulcts can ba.

S. The TOL task may Influence the neture of khe i
comprehension processes used by subjccts: The fact that ve get
correlations betyeen properties of TOL dete and silent reading

times suggests that similar things may be going on In the two

5 ].E;&) - . : ' ) ]-23{3
ERIC

AruiToxt Provided by ERIC




il

Relerances . .
) Bartiett, F.C. ' Re t An experimsntal and sgciel study. Rintsch, ¥., & vipondf D. 'Reading comprehension and readability X
Cambridge: Cambridge University Press, 1932, . In educational practice and psychological theory. In
Brown. A.L.. Branstord. J.D.. Parrara, R.A.. § Campione, J.C. L.#. Nilsson (Ed.}, Memory: Processes and probiems.
Learning, remembering. and undaratanding. 1In J.H. Plavall & Rilisdalae. N.J. ‘Lﬂ'flﬂe' Ecibsum Aasociates, 1978, .
E.M. Hackman (Eds.}, Carmichsel’'s manual of child : Lewis, C, Using thinking aloud protocols to study the ‘cognitive 5
psychology (vol. i). New York: slley. in prass. interface.” Ressarch Report RC 9265:.1BM Thomas Watson
Carroll. J.H.. & Mack. R, Learning to use a word processor: By Research canter. Yorktouwn Heighta, Hew York, 1982.
doing. thinking and knowing. 1n J. Thomas & W. Schneider Lewis, C., & Mack. R. The role of abduction in iearning to use
(Eds.), wuman factors in computer systams. Horwsod. H.J.! . text-proceaaing syatams. Paper presented at the annvai
Abiex. in prass. (a} weeting of the American E£ducationai Resasrch Aasociatlon,
' Carroii, J.H., & Mack, R. Activaly learning to use a word Neu York. March 1982. {a) .
proceasor. In W. Cooper (Ed.}, Cognitiwva sspects of skilled Lewis, C., & Qack, R. Uearning to vsa o text proceating aystem:
) typevriting. Haw York: Springer-verlag. in presa. {b} . Evidence from "thinking aloud" protocoin. Papsr presented
coliins, A.. Browns J.85., & Larkin, R.M. Inferance in text at the Coniersns® »n Human Pactora in COnputfr Systems, . -

-
: * Gaithersbu .s March 1982,
vnderstanding. in R.J. Spiro., B.C. Bruce, & W.P. Brewtr ‘ €9, M- ‘ o}

Lawis: C., & Mack, R. Why is it hard to write a good instructior
(Eds.}, Theoreticael issues in resding cuwprehension.

. manuai? Ha.., 1982, (c}
Hiilsdaie, H.J.t Eribaum. 1980,

- Meck: R., Lewis, C,, 8 Carroii. J. Learning to use word
Daves, R. Memory and the distortion of meaningfui written

" proceaadors: Problema and prospects. Reaearch Report RC
materisi. British Journal of Peychology. 1966, %$2. ?7-86.

9712, t3M Thowaa Watson Research Center, Yorktown Meights,
Erizseon. K.A.. & Simon, H.A. Varbsl reports aa date.

Psychojodical Rawiew. 1980, B2, 215-251.
Graesser. A.C. Pross comprehension bayond the word. Hev York:

Hew York, :982,

Helsser. U, Cognitive psychoiogy. Hew York: Appleton-Century-

Crofts, 1967,
springer-verlag. 1981,
Hewelii. A., & Simon. H.A. Human probiem solwing. Engiewocod
Kintsch, W., & van Dijk, T.A. Toward s wmodei ol text
. Cliffa. R.J.! Prentice-Hali. 1972,
comprehension end-production. Ps¥chologicsl Rewiew. 1978,

85, 363-394.

Hisbett., R.E., & wiison, T.D. Teiiing more than ve can know:

Verbal reports on.mentai proceases. Psychologicai Rewiew.

137 . .

llej}Z‘ | , | ‘ ' . ].E’ES

PAFullToxt Provided by ERIC




i

47
1977, g4, 231-259,
Olson, G.M., Duffy, $.A., Eaton, M.E., vincent, P., L Mack, R.L. Footnotes
on-line question-aeking as a component al story *This research hes been supported by s research grant from
comprehension. Manuscript in prepsration. the Mational Institute of education (H1g G-79-01))) and by &
-+ olson, G.M., Dulfy, S.A., & Mack., R.L. Applylng knovledge of Resesarch Career Davelopment Award from WICHD {(HD 00169) swarded
writing conventione to prose comprehension and composition. to the (iret nuthor. The authors are grateful for the comments
tn 4.E. McReachie (2d.}, Learning, cognitlon, and colleae ) of Mary Eaton, Mike Fehling, Judy Reltman, Lynn Roshwalb, snd
) teaching. San-Francleco: Joesey~-Base. 1980. Mary Trahan on earlier drafts ol this chapter. Communications
Olson, G.M., Mack, R.L., & Dully. g.A. Cognitive aspects ot~ about thia work should be addzesand to Gary M. Olson. Department
genre. Poetice, 1981, 10, 283-115, ) ol Peychology, Univereolty of Michigan, 130 Peckard Road. Ann
Rumelhart, D.2. Underotanding understanding. Center for pMuman . Arbor, Richiqan 48104.
(nformation Preceseing Report MNo. 100, University of \
California at San Diego, Janusry 1981, )
S$cardamalia, M., § Bervitar, C. Child as co-investigator: .
Helping children'galn insight into their own mental ‘ S ) ) -
procesara. In g, Parla. G.M., Olson. § M., Stevanson . Q ‘

(eds.), Laarning and motivation §n the classroom.

Hillsdale, H.J.1 Erlbaum. in prese. .
Thorndyke, P.M. Cognitive structures In the comprehenaion and

memory of narrative discourse., Cognitive Paycholegy, 1977, . . =
9, 7-110, '

ERI

A ruiToxt Provided by ERIC




Table 1
Levels of Anslysis In Reading

Perception of Lstter Patterns

DEVELOFMENT OF WITHIN-SENTENCE REPRESENTATION

Perception of Featurss
Perception of Letters
Recognitlon of Words
Semantic Anslysis
Pregeatic Anslpsis

syntectlic Anslyeis

Inferences
- Elaboretlion -
Hypotheses

DEVELOPHEHT Of INTEGRATED REPRESENTATION ACROSS SENTENCES

PERCEPTUAL AMALYSIS

Table 2

Sample Think}ng-Out-Loud Protocol of a Subject reading Lentil

IN THE TOWN OF aQEO, ON1O, THERE LIVED A BOY NAMED LENTIL.

In Alto, bbio. is sore of . . , 1 assume this is gQoing to be & Story . . .
something about music . . . or vegerables hecause we have the boy named Lentil.

LENTIL HAD A NAPPY LIFE EXCEPT FOR ONE THING.

Nost of this story is going to be developed around this one exception.
He. 18 generally happy., except for rhis one thing.

HE WANTED TO SING -- BUT NE COULD NOT.

Ah hah. U'm re-e;boﬁ’:q *alto, Ohio’, that it i3 going to be about
ousic, and he wanted to %$ing is the one thing that was unhappy in his
life. The story is going to be about how he learns to Sing. He is
either going to 9o out and tind birds and learn from thee, or he is
90ing ro have a rrumpet like the truupetor swan. The story is going
to be about fixing vhe tact that he can't Sing.

IT wAS MOST EZMAARRASSING, BECAUSE WHEHM NE OPENED HIS MOUTH TC 4RY, ONLY
STRANGE SOUNDS CAME OUT.

I don't see what . . . it's still talking about the tact rhat he can't
sing (repeatrs) . . . no, ve are justeladborating on the [acc char he
can’t aing.

AND NE COULD NOT EVEN WHISTLE BECAUSE HE COULDN'T PUCKER NIS LIPS.
—
More ¢laboration about hia unhappiness . . . he can't produce music at

all . . , "He couldn't even whistle.® Now 1'm beginning to think about
hew we ara 9oing ro reselve thiz. s {r 9oing ro have anything ro do
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with the tact chat hi9 name i9 Lentil? or vegetables? (9 he going to
do anything with vegetables? ' !

" BUT HE DID WANT TO MAKE MUSIC, 50 HE SAVED UP ENOUGH PENNIES TO BUY A
HARMONICA.

That ssems ressonsble. Hs is going o try difterent vays to sakas
ausic. MHe wvants to sske susic, not just sing.

, LENTIL WAS PROUD OF HI§ HEw HARMONICA, A.ND HE DECIDED TO BECOME AN
EXPERT.

50 now he's going to lesrn it from sosabody elee.
SO HE PLAYED A LOT, WHENBVER AND WHEREVER.HE COULD.

Now I cupect this to be genersting a lot of sanoyence Lrom his
mwother . . . having noley children.  (Repasts)

HIS FAVORITE PLACE TO PRACTICE wWAS IH THE BATHTUB, BECAUSE THERE THE TONE
WAS IMPROVED ONE HUNDRED PERCENT.

Lixe 8inging in the shower. (repeats) How we Sr® gOing to have
developmente about-him turninq nto & pruns or somathing . . .
a pruns skin. (repeacs)

HE*USED TO PLAY ALMOST ALL THE WAY TO SCHOOL.

Now that's a place not in the bathtub. He "used to play” mesns
he dousn’t snymore. Haybe the children made tun ot him, or
somecthing lixe that. . )
DOWN VINE STREET TO THE CORMER OF MAIN, PAST THE FINEST HOUSE IMN ALTO,
WHICH BELOMGED TO THME GREAT COLONEL CARTER.

This isn’'t even & sentence. He ls playing slmost all the way to
schoal. This is ths route. Colonsl Casrter is just besn introducad.
and hs is going to develop something with this little Leatil boy.

T

"Used to play almost sll the way to school.” Ws haven't done anything
vith the bathtub. It might be . . . this sounds like a children's
story. 50 that's really reading about children making noise in

the bathtub. Children love the sound of their own voices. Yell

in parking seructures and tunnels and stuft lixe thet. That

mey develop. may not. -

THEN PAST THE DRUG STORE. THE BARBER SHOP. AND THE ALTO LIDRARY,
WHICH WAS A GIFT OF THE GREAT COLONEL CARTER, BY THE METHODIST
CHURCH. THROUGH THE CARTER MEMORIAL PARK, AND ARQUND THE SOLDIERS
AHD SATLORS MGNUMENT THAT THE COLONEL HAD BUILT THERE.

Se now ve know Colonel Carter i3 rich . . . not only famous. but
rich. "Then by the methodist church® . . . well, you could
interpret this . . . tigure chat the Alto library is a gift of the
grest Colonel Carter. We are describing more of his wealth.

“He goed by the sethodist church, through the memorial park”.

More of Carter's Stuff . . . very tamous . . . and "around the
soldier’'s and sailor's monuments. vhich the Colonel had built thers”
. « . sort of a central tigure now. He 1% going ro develop in

some fashion.

THEH LENTIL WOULD STUFF HIS HARMONICA INTO HIS POCKET AHD TAKE A
SHORT CUT UP THE ALLEY BEMIND THE HARDWARE STORE 50 ME WOULD NDT
BE LATE FOR SCHOOL,
uhy vauld he . . , apparenrly 911 Lhis stutt -- playing -- 9lowd
Yim down and he has to hurry up to get to schaol. "5¢ he srufts
it in hig pocket and takesg 3 shott cut up the alley behind the harduare
store, so he wouldn't be late tor school.”

PEOPLE WOULD SMILE AND WAVE HMELLO TC LENTIL AS HE WALKED DOWN THME
STREET. BECAUSE EVERYONE [N ALTO LIKED LENTIL'S MUSIC -- THAT IS,
EVERYOHE BUT OLD SMEEP,

111 bet you Old Sneep is colonel Carter. That’s got to be his
nickname. He s going to be , , . he is going to put an =no to
Lentil'e playing. This is the story ot a litetle boy against
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the giant . . . David and Goliath, MHe is geing te win over 014
Snesp in the end.

OLD SHEEP DID NOT LINE MUCH OF ANYTHING OR ANYBODY.

Tep, ve are developing Old Sneep, which I'm guessing is
Colonel Carter.

ME JUST SAT OH A PARK BENCH AND WHITTLED AND GRUMBLED.

Well, maybe it say not be, Cen‘t isagine an old wealthy
person aitzing on a park bench., whittling and grumbling.
But it could be all the saae Person,

OHE DAY THE HEWS GOT AROUND THAT THE GREAT COLOMEL CARTER, WHO HWAD
BEEN AWAY FOR TWO YEARS, WAS COMING HOME.

well, nov I'm deciding that Old Sneep i3 noz the ?relt Colenel
Carter. 5o wve have OLd Sneep, little Lentil who is pllylng
all the way vo school. through, across. in tront of Colone
Carter's houss, and Colonel Carter, who is grest. rich,

and magniticent and all chat. Haven't decided vhether
Colonel Carter is a good quy or 2 bad quy.

PEOPLE BEGAN TO PLAN A GRAHD WELCOME.

That's a wvelcome home for Colonel Carter. Oh, maybe we're
going to have a parade and Lentil gets to be €irst in the
. parade or somsthing like that.

BUT WHEN OLD SHEEP HEARD THE HEWNS HE SAID, "HUMPH. WE WUZI BOYS
TOGETHER. HE AIN'T A MITE BETTER'N YOU OR ME AND HE MEEDS TAKIN®
DOWH A PEG OR TWO. "

All right, now I know that Old Snesp i3 not Coleonel Carter.

Maybe not ., ., . saybe . ., . maybe not . . . probably not. S50 we
have a humbug here, who i3 unhappy. 5S¢ he ia going to try to destroy
the parsde, or whatever vé'r# going to do - the grand velcoms.

Table 3

a
The Well-Formed Story Lantil

e

in the tovn of Alto, Ohio. g’grc lived a boy named Lentil.
Lentil had a happy life encept tor one thing.
He wanted to sSing - but he couldn‘z.

It was most embarrasiing, because when he opened his moucth to try.
only strangs sounds caae out. .

*

And he couldn’'t sven vhistle because he couldn’t pucker his 1lips.

But he did want t0o make music, so he 2Z5ved up enough pennies to buy @
harmonica.

Lentil ,vas proud of his newv harmonica, and he decided to become an
enplrt. .

So he played a jot, whenever and wvherever he could.

Hia favorite place to practice was in the bathtub. because there the
tone wvas improved cne hundred percent.

He used to play almost all the way to school.

Down vine Street to the corner of Main, past the finest house in Alto,
vhich belonged to the great Colonel Carter,

Then past the drugstore., the barber shop, and the Aleo Library. which
vas 3 gilt of the great Colonel Carter. by the Methodist Church.

© thrdugh the Carter Memorial Park, and arcund the Soldiers and Sailors
Monument that the Colonel had built there.
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Then Lentil would stuff his harmonico inro his pocket and take 3 shortcut
up the alley behind the hardware stors 30 he would not be late tor school.

People would saile and wave hallo to Lentil as he walked doun the street,
becsuss sveryone in Alto liked Lentil’'s music - that is, everybody but
01d Sneep.

~

019 Sneep didn’'t like much ot anything or anyboedy.
He just sat on a park bench and whittled and grumbled.

Cne day the nsws g0t around that the grest Colonsl Carter. who had been
- away for two ysars, wvam coming hose.

Poople began to plan a grand welcome. N

Sut whan Old sneep heard the news he said, "Humpht We wuz boya
togethar - he 4in’t 2 mite bstter’n you or se and ha needs takin’ doun
a8 peg or two."

Snesp juat xept right on uhlttling, but swerybody elss xept right on
planning.

-

Colonel Carter was the town's most important citizen, 30 the people
hung gut €1ags and decorated the streats.

The mayor preparsd a spesch.

The Alto Brasas Band put on their new unitorns.

And the printer, the grocer, the plumber, the minister, the barbsr, the
druggist, the ice man, ths school teachers, the housswives and thair
husbands and their children - yes, the whole town weént to the Station
to welcoms Colonel Carter.

The train pulldd in.

The musicians in the band were waiting for the leader to signal them to play.
The leader was waiting for the mayor to nod to him to start the band.

And the mayor was waiting for Colonel Carter to step {rom his private
car.

All the people held their breath snd waited.
Then there was a wet sound (rom above.
Slurp! There was Old Sneep, sucking on & lepon. '

0ld Sneep knew that when the musicians looked at him their mouths would
pucker Up 3¢ they could not play their horns.

The whole band looked up at Old Sneep. .

The mayor gave ths si?nal to play, but the cornetist couldn't play his

cornet, the piccolo player couldn't play his piccolo., the trombeone
player couldn't play his trombone. and the tuba player couldn't play
his tuba, because their lips were all puckersd up.

They couldn’t play a single note! e ,~

<
The musxclans just stood there holding their lnstrUments and looking up
at Sneep sucking on the lemon.

The leader looked helpless.

The people were too surpriged to move or Say s thing.

And thi'mayor wrung his hands and wore a look that said: “Can"t some-
body do somerhing, please?” .

As Colonel Carter stepped from his car. the only sound was the ncise of
Sneep’s lemon.

¥
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Clouds beq;n to gather on the colonel's brow and he said, “Humphl” in *
an indignant sort of way.

Of course Lentil's Llps wers not puckered end he knew something had te
be done.

50 ha took out his harmonice and started to pley *Comin’ 'Round the
Mountaln when She Cowmes.”

44." whan Lentil bedan to pleay the second chorus, Colonel Carter smilad,

45. Than he let out & loud chucklc end begen to sing. "... driving eix white
horses whan she comes.”

46. Than everybody %ang cad they all marched down Maln Strest bahind thes
coloneal*s cer.

47. Lentil rods with tha colonel. who took a turn at the haracanice vhan
Lantil's wind began to Qive out.

48, (Ho sald he hadn’t played one #lnce hs wves a boy, but he did very
wall coneidering,)

49. They marched-to the colon®l’s houss end paraded through .the gate and
onto the froat lewn. .

50. The mayor’'s coomittes served ice creem cones to sll the
citizens and Colonel Carter made a spesch saying how happy
hs was to ba homs agdain.

5. #hen he iaid that he was qola§ to build a new hospital
for the towna of Alto, svarybody wes happy ~- swaa 0Old Sneept

52. So. youln.vlr can tell what wlll happen whea you laarn to play ths harmonica.

Table 4

Proportion of Thinking-Qut-Loud Productions ia EBach Category for Storles

Category Lentil Strangerv ghosts Circle tsland

Predictions .22 .23 .13 .26
Questions 04 .10 .01
Comments on structure .09 . .08 .10
Comments on dwn behaviorv ‘ .03 . .04 ‘.62
Conlirmation of predictions .02 . . .01 .02

faferehces to antecadent .
information .29 . ]

[nterences .30 . .30

2
General knowledge and .
associations .02 0¥ .03
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Table 8
well-torgped Version ol Cerpeting Eseay

i

12,

13,

4,

15,

1 ehould stert by sdmitting that ae little sa five yoars ago
cerpetesd clessrooms vould rightly have sssmed too fenciful
and capenaive.

The c.r?oting then l;ollobl. vould have bean costly.
difficult to maintsin, end would have required fraquent -~
replacament.

Nov, hovever, becaves of isproved sstarisle the srgusents in
favor of extensive carpeting seem & great desl more :
plasusible.

Nav indoor-outdoor synthetice sre stain resistent, lede
resiatsnt, dureble and inaxpensive.

They have msads carpeting ssem suych less o luzury than @
ressonsble, &ven deslrebls, slternstive to tile tioors.

Briefly, there ssems to be three centrsl srguments in fsvor
ol cerpeting.

rirot‘ of courss, carpating Iy ettractivs.

Nov, admittadly. modern ’technology offers » gre*url.ty of
sttractlvaly colorad tiles.

The deye of dreb, institutionsl greye., gresns. and browns in
tila are ovar.

But vhile tile may spprosch cerpeting in terms of color it
haa & hard and unstiractive teaturs.

éarpeting, on the other hand, i °Q1°""l' sttractive to the
tguch, and comfortable to walk on.

fl gous & lon? vay toward c;eltiqp s plassant stmoaphars all
of ve would llke to work in, both' in and out of claes. *

Richly colored c.rpctln?. such sa bold rede oiten vead in
ic

banks and commercisl of a8, vould make our facilitiss 1ses
inatitutionsl.

nriTht carpeting cen easily maks atirective ;n sres that
vould otherwviess awem Spertan arid sterile. - .

1n short, cerpeting scems dealirable simply because it e
wmore attractive to look ot snd valk on than tile.
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The sécond acgument in tavor of cacrperted classcooms iS
essentially cthat cerpeting secves s useful eroustical
funcrion. -

Of course, the tlexible backing and rough texture: ol modern
tiles mdke them fa¢ less noisy than these of just a few
yesrs 890.

Both tiles and cacrpate have improved signiticantly.

Cacpeting, howevar, is o supsriocr dampensc of sound.

1t cuts noise fcom crowded hellways, absochs annoying
background noise in claseccoms and makes busy space less
noisy, and ctheretfofte more procricasl.

tn industey, it not in schools. one trequently tinds
cerpeting in busy screas becsuse it reduces noise.

M tinal acgument in tavor of cscpeting is that over & pericd
of time, cecpeting is no moce sxpensive than-tile.

Certainly’, cecpating cost more than tile and it does need
eventual teplacament.

But cecrpeting costs much less to maintdin than tile, vhich
nesds frequant washing., wexing and dusting.

The new Synthetic carpets resist stains and fading.

An ordinarcy vacuum cleaner will keep them in shepe.

But the tile floor, Unfortunately. needs tcequent sccubbing
and wexing, 1¢ it 1s not to look dull and yellow with
accunulaced wax.

This process is laborious and slow, and, in large
institutions. it reguites expensive scrubbing machines.

In shorct, tile costas less than cargeting to install.

But zount in the Mmaintenancze., and cacpeting becomes a
legitimate economic al:ernattve to tile.

Were it not Eoc the advantages in appearance and acoustics
ot carpeting, one could perhaps arque in tavor of
zonventional tile tlooring. .

Aftec all, the costs over a very long pericd. Say twenty or
thirty years. ace genuinely unpredictable.

He simply have not azcumulatsd 2nough experiance with the
new synthetics.

£

Pechaps over a quarter of a century carpets will prove more
expensive.

Pechaps ve'ulll discover that after a decade or 3o, the
savings in maintaining carpets 11, evaporsate.

To this pofnt. however, our expetience with the new

synthetic matecials is essentially afticmative.

And so, given the clear edge carpeting has over tile
aesthetically and scoustlcally. end its economic
justiticstion. carpeting seems sensible,
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Teble 9

comments from Thinking-Out-Loud Subjects Reading

Late~Thegis Yersion of lce Age

Sentence

Subject 6

N
With this sentence he ie setring up vhet the subjece
will ectuelly be. And the next sentence will slmost
certeinly be whet his sesay is actuelly going to be
about. '

Instead of telling right out what the problem is, the
person is deleying it e licels bit, and now you get o
senses of unesse -- wondering vhat it ie this person
is talklng about. 1 would expect though thet the
subject, the main subjecet of this essay vill be
coming up verY shortly.

Agein thers are more hints ebout ice ages here; even
though the ice sge == he hes not reslly 9eid snything
sbout ir. 1 now bglisve thet the vhole structure of
the ssesy up to this point hes besn to kesp the
resder unsesy, just dropping litele birvs of
information until finelly he js avars that-we should
be sxpecting encther ice sge even though he has never
said s¢c yet.

OK, finally he does say that we're on the verge of
another. ice egte. :

Subject B

1 expect: the next sentence to tell us exactly what
this serious problem is.

This ie the beginning of & new paragraph, and |
really don't kabw wvhat they re g2ing to be talking
about Yet. 1 think that perhaps the serious problem
that the essoy’'s going to discuss shduld have been
mentioned in the first paragraph or somehow jr’s
going to bs tied in in the next couple of sentences.

That's fine, but vhat does it have to do with a

- serious problem?

It looks like they're giving us all the symptoms of »
serious problem, but we don't really know wvhat iv is.

Wonderful, ve s%ill don't know why ve'te discussing
thii.

Somehow ! feel 1| missed the vhole sentence tying this
together. We still haven't been tcold exactly what
the essay’'s going to be about, the main theme, all
thai's been done is examples after examples.

All these exsmples are fine. Hovever we're haltway
done with the e3ssy and ve still don’t .know vhat
ve'rs talking ebout.

Thie sounds 1ike the theme 0! our essay, now that
ve're halfway through. 1 think the introductiop was
rather long.

Subiect 9

1 expect him now to give oe what this more serious
problem is.

1t hes teken me 1) eentences to figure out .where this
esssy is going to go. 1t doesn’t reslly seem thst
those 11 sentences heve done & good job of telling me
wvhat the point of the ssesy is gcing to be,

This sentence could have started the entire essay.

Sentence 4 ststes: “But mankind may soon be facing a more
serious problem than eny of thase.”

Sentence 13 is the thesis stetement: "1t nov seems
probable, climatclogiscte say: thet the world is on the
verge of another ice sge.® .
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Table 190

Signiticent Pradictors of Ssntence-by-Sentence Resding Times for Simple Stories

Lentil ‘strlnglr Ghosts Circle lsland

«
Anslysis with .
Secial Pasition|Syll. Syll. L$93)5yll. . Syll. .60%

Ser .Pos. Ssc.Pos. .588|Gen.Know.

¢

Intl. Gen.Know. .659

Anslysis without
Serial Position]Syll. Syll. A93]sylr. syll. 604

Ink. Imp. .540|Gen . Know.

Pred. . Prad. 603
Gan.Know. ,E£66

Hots: Syll.eoumber of aylleblss, Ssc.Pas.*secial position,
Gen.Know.*genecrs]l knowledge, Inf.enuabec of interences, Pcesd.wnumbec of
prodictionn, Inp.wcoted impoctence. Table entciss sce the cu-ulativo
vecisnce accounted for by s stepvise -ultipll cegcession, lastod in ssch
cell in the ocder they wvece aslected.

+
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sud
a farm have sny

e

Table 11

beked by only

hill?

Ssaple Questions trom The Sslli

significance?
€) How far sway were Cromer's neavest nsighbors?

7} why was the faras on 2 hill?

a) ”Ov-ilt up the hill vas the Eerm?

11) what vill happen to Cromer?

1} Does tha fsct that he lives on

3} Does he have ancther vocation?

7} ¥hy d1d Cromer like to live on & farm?

6) Whers was the hill?
2) Does he farm tor s living?
4} 18 Cromer married?
5) How o1d i Cro-;t?

5) Whers wvas the farm?

2) What is Cromer like?
3) 0id Cromar live alone?

9) Row high was ths

1) Who is Cromer?

" 4) %hen 413 this story take place?

10) what kind of farm vas At?

1diosyncratic guestlions
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Aruitoxt provided by Eic:




!

the hill mo that Cromer couldn't have hip crops?

8} Are they g9eing ta roll possthing dova the
9} Did » lot of the dict vash off the sldd of
10) What wvas Cromer*s first name?

11) Sap that Cromer's Lirst neme?

12} Than vhat -vae Cromec’s last name?

13} Did Cromer have wore than one name?

14} #hat kind of name is Cromer?
16) vhat nationslity is Cromer?

15) What does Cromer sean?

Teble 12

Multiple Regeession Anslyses of Reading Time in Question-Asking Expeciment

Coetl . $ig. Cum. RS

i. Peedictoes selected:
__Sentence length

Total numbee of questions asked

Peedictoes not selected:

Secial position of sentence

lapoetance

Peedictoes w
-1

Sentenca length

Idiesynceatic questions

Numbee of Questions asked by two
oe moce subjects

Peedictoes not Selected:
Secial position of sentence

Importance

Mote: Forward stepwise regression. dependént varviablesmean reading time
séntence.
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Table 13 ] fi
Multiple Regression Analyses ot Recall in Question~Asking Eaxperiment

Coet?. Cus. R

.

Predictors sslected;
:-ﬁortonco

Serial position ol sentance

Predictors ngt selected:

Sentance length

Total nusber of Questions esked

Note: Forward stepwise regressions, dependent variablesproportion propositions
recalled per sencsnce. .
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y
Question-asking as "8 Component of ¥;st Comprehension
Gary M. olson'

University of Michigen
Susan A. Dulty
Univereity of Massschusetts
and

Robert L. HMack

1BM Watson fesedrch Center

DFAFYT: DO NOT CITE WITHOUT PERM]SSIOM

To eppear in: A. Gveesser & J. Bleck {mds.). The psychology of

questions., Hillsdele, N.J.t Lowrence Eribaum Associates.
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Question-ssking er a Component of Text Comprehendion
-Gary M. Olson!
University of Michigan.
Susan A. Dutly
University of Massachusetts
and
Robert L. Hack

IBM Weatson Resesrch Center

In ite primary mode of vee. s guestion is a device for
seeking new information that is to bBe relsted to an existing
knowledgs structurs. When to as{ s gquestion, snd exactly whet to
sk, ars both ly-pto-iilc qt‘ghc statues of the knovlldgll
structurs &t issve, ss well 88, no doubt. the general
intelligence of the ssker. We hawe all encountered.{he person
(often ocurselwssi) yho Indicated they did not know ;héugh sbout a

topic to sek a guestion abouvt it. Thus, Intuvitively. there is a

T
link between one's knowledge or undsrstanding of e topic snd the -

4

ability to ssk & question about it (e.g., see Miyske & Hormen,
1979).

There is onother connection between questions and
comprehension. Educators end resasrchers hsve long suspected
that spproaching the comprehension ©f text with either genersl or
specific qguestion® in mind wight facilitate understending. There
is a pizeble research litersture on tpil roleIOl questions in
vnderstending text (w.g,, Anderson & Biddle. 1975 rFrase, 1975).
Questions Of this type tocus the reader”s attention on ;sactlg

those pieces of information that are Importent to understanding

—
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+ .
what the text ls sbout. Slnce one of the problems feced. by the

reader ls selictlng the wost relevant or important Informatlon
from s teat, spproprlate questlons can serve asbs guide l?r thl; ~
importent process. .

These two uses of questlons in ral;tlon to understandlng
have an Important relatlonshlp. Questlons seked sbhout l.teut are
both an Indicatlon ©l having understocd what hss been read snd a
gulde to the further understandlng of what is sbout to be resd.
IThll suggested to us that questlons ssked by s reasder while
reading s text might be sn especinily Informative kind of deta
for monltoring the tesder's understanding of the text.

We have carried out & program of research aimed at 1lnding ¢
what klnde of highsr level ¥ognltive processss resders engege in
while rendling simpls t,ltl. We {alt ‘one aimple stretegy for
obtaining thie kind of Lnformation would be to have resders think
- out loud while resding. We were motivated by s bellef that

intelllgent reading has many sifinities with problem-solving: »
domaln in which thl;king-out-loud protocols have proved to be a

/ useful research tool. A series of studles using thil method hpﬁe
revealed 8 number of important phenomens sbout resdlng (Qlamon,
Dufiy & Mack. 1980, 1983¢ Olson. Mack & Duffy, 1981). One
especially importent finding has been that charscteristice of the
thinking-out-loud protocols correlete slth sllent reading time
(wee detalls in Olson et al.. 1981, 1983), suggesting that the
information obtained from this method is rele?lnt 50

¥
“understanding the nature of text comprehenslon. )

) I . -\\‘\
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One of the things we pnotlced subjects dolng whlle thinkling
out loud durlng resdlng was asking questions. The kinds ob
questlons psople ssksd snd the pleces they asked them Seemed to
us {ndicetive of"‘portlnt ;omprchgssion seses. Thile led us
to conduct & specific study on the relst lonshlp between on-line
question ssking and comprehenslon. In thls chepter we ghall
raport & few hlghllghte of this study. A more complete report of
it will appeer In Oleon. Duffy, £aton, vincent snd Mack {in
_preparstlon).

Let us summarizs the general retlonsle for this study. The
kinde of conslderstlons ve have aketched led use to ﬂclilvc that
questlons asked by subjects during the resding of a simple text
would be dlegnostic of lmportent comprshenslon processes. It
seemed plaveible to gasume that essch sentence encountersd in &
text raless corteln Queetlons In s reader's mind snd ansvers
other gquestions relesd by earlier sentences. We wented to
explors this suppositlion Iln mors detell by collscting dets on the
kinds of gqueations resders ask follosing esch sentence in simple
storles. .

Thig study ussd four tasks. The primary tesk was one in
s;lch readers nlied questlons sfter rending each Bentance In the
story. In snother tesk & different group of subjects resd the
same stories silently while ve timad their reading. Thess some
subjects later recalled the stories. Finelly. another group of
subjecte ;nted the importance of the constituents of the.story.

Four short simple storiss {maximum length was 41 s-ntenccp) vere

‘ 160
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uxed 89 textn. They wvere all children‘s storiss or simple
folktales. snd 81l vere well-formed.

To better understand the regults, 8 somevhat gore detajled
description of the four taske is necessary:

t. Questlon-asklng. All four stories were pressnted to 9

subjects. Each ssntence In ths story was typed on a cerd, snd
the subject worked hls or her wvay through the deck of cards,
asklng questions that wvere raised in his or her mind as » result
of having read thet particulsr sentence. The subject wvas told to
imagine that th@ story's author wes present, snd thet the suthor
vaa willing to snswer any questions the ypesder had about the
;tory st that point. except. for th; obwious guestion of vhat
happens next. The subjéct vas allowed to sp?nd &9 puch time on
any stntence as he or she desired. ‘but vos ssked not to reread

" any previcus sentences or to look shesd. The questlons vere tape
recorded and leter transcribed. The number ©f qQuastions ssked
tor esch sentence wvas tellied and pooled ower subjects. In
sddition, the quention; were classifiad In vearious ways. '

2, Reading times. Sentence-by-sentence reading times
wer® collected from 20 subjects. At the end of each story
subjectx wrote » brie! (3} to s'n?ntencesl susmary of the story.

3. Recall. The stae-zo subjects vere asked to recell the
stories they had just read. They wvere presented vith a brief
de!é}lptlv! title for each story, and vere given unlimited time
to try to recall am much as they couvld. They were gaked to
recall exact words, but vere epcouraged to guess [f they could

not remember exact wvords. Recall wes scored by first doing a

152
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propouitional enalysis of esch story snd then -aching the
subject’'s recall ageinat this, using s gist criterion’.

4. laggrtincn. Seventeen subjects resd each story snd
crossed out the 50% of the vords, phrases, or sentences in the
story they felr wan least important. For each pentence in each
story the proportion of wvorde left in sveraged ower subjects
prowided » weanﬁre of the relative imPOrtance of that Sentence,

1t is useful to hawe & better Picture of vheat the question-
asking dete l1ook like. Table 1 shows typicel questions for the
first sentence of one of the stories. Thepe questions sre
grouped into those stked by tvo or more Subjects and thoss thet
sre -idiosyncratic to ons subject. (Of course, wve vere slso
interasted in the sentence-by-sentence variation In the questions
sasked, Figure ¥ shows the toral number of questions asked for
each sentence in each of the four stories, With the possible
exception of EMERALD, there is noteworthy wvaristion in the pumber
of questions seked from sentence to sentence, 1In EMERALD, there
vere & large numbar of queastions at the begjnning and then
falrly Flat distributlon of queations therealfter. Reep this
Jifierence }n,nind. because EMERALD vwill not follew the pattern

of other stories in some of our later analyses,

tneert Teble | and Figure 1 about here

The Firat issue ve addressed vas vhether the question-asking

tagk (B related to the resding times. We examined this by

/”f\looking at the relationship betveen the total number of quasstions

asked for each sentence in a story and the average resding Lime

'
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for each aentenc: t-5r those subjects who were reldlng‘sllently.
?2: expectatlon was that sentences which elicited 3 iot p?
questions would be especlally ssilent during resi-time
processing, and therefore would be read more siowiy by ‘ubjecta
who vere reading silentiy., This hypothesis wes confirmed. We
conducted multiple regresslons in which the sversge resding time
per sentence wes the dependent éa}lnble, and the pradictor
vworiables were santence length, totsl number o! questlons. serial
posltion, sand importence. Only sentence length snd pumbar ©!
questions emerged ss slgniflcant predictors of resding time, 1In
thlis ansiysle ajl four stories were entered, with story as »
varisblie, Thers 'are twe types of questicns that occur: those
that ore asked by seversl subjects, end those thet are
ld!osyncratlc, We nént ssked -Jlther these two types of
quesilons contrlbﬁied ditfersntially to this ocutcome, The onawer
was no. A uul;lple reg;eS|lon with number o! questions asked by
two or ;ore persons snd {dlosyncratic questione entered -

separately showed that both emerged as significent predictors,

Table 2 shows the detsils of these snalyses.

Insert Table 2 about hate

¥hen we carried out multlple regression snalyses for each
story Indlvidually, the results mirrored the overall snelysls. '’
In these regresstons ws included as predictors ldloayhcrotlc
questlons and guestions ssked by two or more persons as vell o
total number ol questiona alk;d. Por three of the four storisse,

it leait one gf these question counta'euerged a8 8 slgnilicant

.

June 22, 198) [, Dison. Quily & Mack

predictor of readlng tlme {in addition to nu‘ber of syllables}.
The exceptlon was "MERALD. for uhichﬂthl qqestlon data provlded
no slgnlficant predictor. As mentloned esriler. EMERALD was the
Story that showed littis varlation In number ol qucstions asked
acrass sentences.

So, number of quelelonl asked sccounts for & signilficant
portion of the verisnce in sentence-by-sentence reading times.
We next asked vhat relotlonehip the guesticn-asking tesk has with
recaii. And ths answer was very simple: none, Table J shows the
outcome of 8 multiple regression carried ocut on recell sciéres,
and reveals that rated lmportance ;nd serini po-l;ion_eyerg?d (1]
signiticant predictors of recall, while number of questions ssked
d1d not. This pattern le similsr to other deta which Lndicate
that importance predicts recall (Meyer, 1975) Rintsch. 1974).
Lmportance is not necesssrily leaedistely perceived. but mey
re;ult trom having most or all of the final semory representation
of the text, We conclude trom this thst the intormstion being
revaaled by the questlon-ssking task i3 more closely sssocisted
with the pctivitles that occur during comprehenslon than with the
(;ru of the tinsl memory representetlion conbtructed as N result

o! comprehension.

Insert Tabls ) about here

This basic result contfirms our Ipltlol supposition that the
question-seking tesk would tap an sspect of vhat is geing on in
the akllled resader’'s mind vhlie resding. The obvious question,
of courmse, 1s what §s LIt tapplng? 1t is unlikely thet a reader

1641




ERI

Aruitoxt provided by Eic:

June 22, 1981} Oleson, Dulfy & Mack

who is reading silently Jo sctuslly asking questions while
resding. Rather. ve bellevs that the question-ssking task

the ®inds of jntotwmationsl needs » reader encounters while
proceeding through & teat. As ssch sentence is undsrstood
sdded to & groving reprasentstion of the story, ths reader
tevises and elsborates the sot of informstion stlll needed to
have the developing story make sense, These intormations]l needs
interact with what is presented in the next sentence to generate
8 new u;t of Informationsl needs--or. !f you will. & nev set of
Gueastions--that gquide the resder's compPrehansion through the
succeeding parte of the pext. .

Me have conducted o nu;ber of other anslyses of these dats
that sre discussed in Olson. Dulfy. Eston, Vincent. snd Mack (In
preparlti?n]. Me have cotagorized the questions to see if
certain types are pors Important thed others. So [er. the
categories we have exsmined have not shoun sny differences. We
have also looked o see whether or pot Questions seked sre l;t;r

sncwered by the #tory, and thers ars interesting relstioDships

here. Many questions sre in fsct sntuered. though it varles

. somevhat by type. Howsver. the number of Qusstions snswveted by »

pa{ticular sentence does not predict resdlng tlme or recall. We
have looked at the intormation tapped in the -question. snd flnd
that questions which sre derlved from new lnformation contelined
in the current sentence sre especislly lmportant 1n predicting
reading times, These and other detalls ot thess dete are .

interesting and important. 8nd will be reported on fully in Olson
et al. {in preparstion). -

165
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The main :findings of this Study-strongly suggest that the
guestion-asking reak 18 & useful indléntor of processes uhich may
be an importent part of comprehension. The number of questions
asked by subjects as they resad through & story correlates with
the smount of time spent on that sentence by other readers
resding silently. Keep in mlnd that this result is with the
obvious effect of sentencs length removed. But number of
Questlons does not corrslate with recall. Thus. Question-asking
seems ®Ore closely related to the real-time processes that occur
durlng reading than to the finsl product of comprehension that
remaline wvhen resding is completed,

Hou genersl sre these 1indlngs? We do not yet know.
Clesrly. ve cen only contine our coﬁclullonl to the resding of
slaple storias by ressonably soPhisticeted resders. Other types
of storiss. other ty;el of texts., snd other types of resders
might yield quite different outcomas, But these initisl results
are promising enough to warrant the ertension ot this paradigm to

these other situstiona.
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comprehension research. MHillsdale, N.J.: Lavrence Erlbsum

References . - 0
Associates. 1983,

. R.C. . WD
Anderson + & Blddle, ¥.B. On asking people questions sbout Olson. G.M., Mack, R.L., & Duffy, S.A, Cognitive sspects of
hat they are resding. In G. Bower (24.)., The paychology of
L ¥ 9 bl —_— == genre. Poetice., 1981, 10, 283-315,
learning snd motivetlion (vel. 9). New Yorki- Acsdesic

Press, 197%.
*rese, L.T. Prose processing. In G. Bower (Ed.}, The psychology

of leirning and motivation (vol. 9). New Yorkr Acedemic

Preal, 1975,

kKintech. i« The representetion of meeaning 1n memory. Hlllsdale.

W.J.: Lawrencs Erlbaum pAssocistes, 1974,

Mey#r, 8. Ths orgeniietion of pross and jtp elfect on memory.
Amoterdam: North-Hollend, 1975,

Miyake, N., & Norman, D. To ask s questlon, one must know snough
to know vhet le not known. Joyrnel of verbal Lesrning snd
verb;l Behavior, 1979, 18, 357-364.

Hewell, A,, & Simon, H.A. Numgn problem solwing. Englewood
CllFEs, W.J.: Prentice-Rall., 1972,

Olson: G.M.. Duffy, S.A.. Eaton. M.E.., vincent. P.., § Masck, R.L.
on-iine question-seking #s & component of srory
conpreﬁenllon. Manuecript in preparation.

olson, G.M., Duffy, S.A.. & Mack, R.L. Applying knowledge of
.writing conventions to prose comprehension snd composition,

In ®.E. HMcKkeachie (B4.), Lesrning, cognition, and college

tesching. 5an Francisco: Jossey-Bass, 1980,
Olsons G.M., Duffy., S.A., & Meck, R.L. Thinking-out-loud ss &

method for studying resl-time comprehension proceases. In-

D.E. Kleres & M.A. Just {Eda.). New methods in resding

PAFulToxt Provided by ERIC




June 22, 1963 3 . -Oleson, Duffy & Mack 14 Oleon, Dulfy & Mack

rlgoinotes Table 1 ©

Somple Questions from The Selling of the Cow
'This resesrch hss been supported by 8 resesrch grant from ' -

the Mational Inatitute of pducatlon (NIE G-79-0133) and by &

Research Career Development Award from HICHD (HD 00169} avarded

to the [irst suthor. Communications sbout this work should be
: Questions asked by ¢ or more subjects:

addressed to Gary M. Olscn, Departﬁent of Peychology. University
1} who is Cromer?

ot Michigan., 330 packard Rosd, Ann Arbor. Hichigen gg104.
b f ! Feer 9 6 2) what 1s Cromer like?

3) Did Cromer live alome?

4) When did this story take place?
%) Where vas the farm?

6} Where was the hill?

7} why waa the farm on & hili?

g) How far up the hill wes the farw?
9) How high was the hill?

10} what kind of farm wea it?

11) what wilI happen to Croqef?

1diosydcratic questions 8sked by only 1 subjectt

1} Does the fact that he lives on a fsrm have any
signiticance? .

2) Does he farm for s living?

3) Does he have another vocation?

¢) 19 Cromer married?

$) How old is Cromer? .

6) How far awsy were Cromer's nearest nelghbors?

7) ¥hy Aid Cromer like to live on 8. farm?

. .
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the hilli 80 that Cromer couldn't have his cropa?

8) Are they going to roll something down the
hill?

gt Did a lot of the dirt wash off the side of

10} Whet wes Cromar's Lirst neme?

111 Was that Cromer's first nome?

12} Then whet was Cromer's lest nome?
13) Did Ccompr have mors than one name?
14) Whet kind of name s Cromer?

16) what nationalicy is Croner{

15) What does Crowmer sesn?
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-Figure Ceptions
Totel numbel of questions asked for each sentence in

1983
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The Role of Expectations

in Sentence Integcation

Susan A. Duify

Univecrnity of Maspachusetis. Amhecgt

annual Subject Indox:

Comprehenclon
Texst
Text
Frocessing
Benhtehce

Integration rroceseen.

Q
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1n thcee expeciments sublects cead a series of naccatives that
vacled in the degree to which they elieited an expectation that
pacticular sentences would be followed up (Bigh Expcctation ve,
Low Expectation texta). GSubjects were fagter to judge a tacget
sentence to be uncelated when it followed & High Expectation text
than yhen it tollowed & Low Bnpe;tatlon text. Subjeets yere
slower to cread an unimpoctant. expectation-violating sentence
embedded in a Bigh Expectation text. Regults Buggest that
expectations are used to integrate upcoming sentences into the
tent‘representnt!on. .Coccect enﬁecti;lons cah help the
integration processr ineoccect expectations intecfece. A thicd
expeciment found ho eyidence that these expectations took the

torm of highly specific predictions.




The idca that skilied readern tngularly form expectations as
they read is not a new one. #ithin the reading llterature,
claimg have been made that readln§ is a *guesalng game®™ 1n which
teaders make minimal une of the inlotnatlon on the prlnted page
(Goodman, 19671 Naber, 1978 Smitha 1971). At lesst two klnde of
cxprctations that a reader might use hav; been investligated with
mixed tesuits expectations about individual words In a sentence
{e.g.+ Ehriich & Rayner. 1981: .Eisenberg & Becker, 19821
MeCleltland & O'Regans 1981}, snd e:pectatibnl about upconing'
syntactic categories (e.9,, Fodor, Bever & Gnttett:-1974:
Mitchel! & Gteen: 1978). The e;petlnenﬁn reported here provide
cvidénce for the use of expectations at a higher ievel of’ )
proccnslng:- expectationn about upcoming svents lp a natcative.

Thrse expectations will be alsculsed ¥n tetms of the role they

play In causal inferencing during reading. ,

The problems of Causal Cchealon

If the reader’s goal is to comptehend the sentences of a
text an a coherent whole, the reader mugt Eind & way to Integrate
ench ouccegnlve sentence with the mental repfesentatlon of the
gcntencen already read. To Integrate a sentences the ceader munt
find some way of linking the information in the scntence to a

subret of the Information premented earlier.

Two kinde of 1lnka are important in the current context.

ERI
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Fxpectatlions and Sentence Integration . 5

The £:. 0t are the referential links established between an
anaphoric phrase and Lte antecedent. The @econd are itnke which

establiph what Keenan (Note 1} refers to as causal coheslon among

propositlonns. An example can make this distinction clear.

1a. Johnny had blonde hair.

lb. He bought a hatmonica.

2a. Johnny wanted to make music. :..

2b. He bought a harmonica. -

lﬁ both of theae mentence Paire, & referential link i
established between "He® in pentence b apd "Johnny® In sentence
a, 1;9 two sentences in th{ Eiest palr, hove#er, seem to be
uncelated [Bcts pbout Johnny. In contrast: the second palr ace
caunslly related in the sense that the want expresged in 28 g
the "caust” for the action taken in 2b. To fully understand

these tw0o sentences the reader must establigh both the

a

"geferent{sl and the caucrl link. I the reader only establishes

the referential link in the second palrr an impotrtant aspect of
the intended ueaﬁlng will be lost.

- The discovery of causal coheglon le especlally important In

" narratives, when a reader makes Sence of & parrative text, &

mejor goal ie to build a representation of the caugal 1inks among
evente (what Wileneky. Note 2, terms 'e:planatlon-drl;en
understasding®}:. The reader wante to be shle to e:plaln/;hy
certaln eventa occurred (In terme of causen and enabling

conditions) and what happened as a reguit (conseguences). Thus
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the reader might be expected to eny attention to causall!
important information. This is infermation which needs
explanation or which might provide an egplanation for upcoming
cvents in the narrative. This claim 18 given ecme support by
reeearch of Clr'llo and fopm (1980) yhich mhowed that readers

frpend more time reading important mentencem in stories, Bentences

which make Up‘the caugai chain. Important sentences. especially

early in 8 story. alpo happen to be gent ences which will have
consequences later on. This neqﬁl these pentences will be
cruclgl for establishing causal theslon later on {when the
arntrnces conveying the consequences are encountered).

_CUonﬂt nodéln of pentence integcation Eocus on the gearch
for referential iinkm as the Xey to the procesa of relating phe
current rentence to what han been read (Clark & Haviland. 1977)
Clark & Sengul. 1979 Garrod & Sanford. 19771 Kintsch & van Dijk,
19781 Lesgold, Roth & Curtis: 1979), Yet as the abov; account
maken clear, the diescovery of causal -£ohewion 18 aleo crucial to
compr chension. )

One might imagine that establiahing referential coheslonlig
# malor part of £inding causal cohesion. For example. the search
for antecedenta for deflpnite noun phrases in the current gentence
might lead directly to the information in the earlier test needed
to eatablish csunal coheslon: In fact: howeyer:, cavesl cohenlon
can exiot batween sentences ywith no explicit argument overlap..

An example can make the'problen clear.

L3
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John wap ®=ating in the dining car of a train.
The waiter brought him & 1arge bowl of bean soup.
Suddenly the traln escreeched to a stop.

The soup splilied in John's lap.

How does the reader comprehend the*{iﬁ;l sentence of this
narrative? Under current models of sentence integration: the
noun phrapes “The soup® and “John's leop® will be used ae gearch
cue; te find eariler. related informatlon. ‘Both of these cues
will 9uldé the pearch back to the gecond Sentences where
reference 18 gpade to Johy and to the goup. ASs 8 result,
according to current modela, the lant sentence will be integrated
yiih_the second Gentence. ‘

This procedure., houe@e;. wicees the crucial causal link
between the third and fourth pentences. The antecedent Gearch
process doea not help in £inding thls causal link because of the
lack of arqument overlap between the third and fourkh sentencen
in the text. The quenticns then, remains of how the reader doen
decide to conesider generating a link between the third and fourth
gentences in the absence of argument overlap.

A complcete angwer tolihlg question must await & theory of
caueal inferencing. 1t is poseible:, however. to 8peculate about
nechaﬁians that might be uveeful in guiding causal inference. One
poesibility is that the readgr i ueing egpectotions to quldo the
procfes of finding causal llnka. 1f the reader has an
expectation that s partlcular eentence contalne a causally

L)
1mportant event which will be immediately followed UP by the
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writer: then that sentcnce lo-a likely locus for Lntégrating the

pext Lcntcnco,_regatdlegs of where else the antecedeht acarch may
lead. Conslder the thlrd sentence of the tralp text, "Suddenly
the traln pcrecched to a stop.” Thle sentence seems llkely to
play a causal oﬂﬂ\ln the events to comer it ;s the kind of eveh;
which 1s.likely to have éaunqn and/or consequences which are
important to the narcatlve. 1t 4e algc the gind of event that
should be lmmediately followed dﬁ by the weiter 1f the naccative
is to be ueli-tormcd. Thus it 18 reansonahle to hypotheslze that
the rcader's response .40 puch‘a sentence will be to fotm an -

expertatlon that upcomlng qentencés wlll relate to it.
vhat kindn of events elicit expectatlons that they will he
followed p?  The likely candldates are events which violate a

currently active script (Schank & Abelson: 1977)., For example:

4

trains do not typically screech suddcnly to a stop. The event

. violstes the "rlding a traln™ script and 4t does Not [1E the

Q

*reotanrant® scrlpt thot may algo be actlvated. As a results the
reader can Ipler that thls event may be causally important. It le
slso llkely that certaln kinde of events access causal
conncctions In long-tec: memory. r?r cxample, the reader
probably has gtored In nenorf information about the general
concept Of a audden change in the veclocity of a moving object.
Thin qonerql concept has strond links to likely causes lc.g..

hitt1n9 A barrice, an sgent applying brnkes, ete.) and

L3

ERIC

PAruntext provided oy enic [

Expectations ang Sentence Lntegration

coneequcnces, €.9., (the dlsplacement of aupported cbjectsl. ap
scon ag the tratn event e cecognized as an Instance of the mare
general concept, the reader hae accegs to causes and consequences
that euggeﬁt the event could be caurally lmportant {gee Fahimane
1979, for eome ideas about modelling hierarchien of actions with
cause and conaeguence 1inks).

In contrast suppose the key sentence in the traln text Is

chanded 80 .the whole text now reada:

John was eating in the dining car of a train.
The walter brought him a large howl of hean Boup.
The teain slowed entr (ng a statlon.

The soup spllled in John's lap.

The text no longer contalns a causially important event prior to
the last eentence. The slowdown of th?'traln 18 a normal event
accounted for within the ¢rcain Berlpt. Furthermore 1t EEE}ﬁnot
seem likely to gccesy & long term memory concept node !E}ghél;
brletling with cause and consequence 1fpks. 1t ghould bg/%lear.
then: that the expectations discussed here are generated
selaptlvelyo not for every sentence of ~every text.

In ghocrts A 9eneral expcctatlon thﬁt more will be sald ‘about
a pacticular get of propositlons 18 elfcited when those
proponitions are percelved to be of lmmedliate causal lmportance.
In lts most 9eperal forme thls.iype of expectation consists of

the taggded text proposltione uklch need to be follogedfup

Immediately. These tagged proposltions may be llnkecd tg & number

183
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of possible caunsn and connequenkes actlvated In long term,
memoty. The set of tagged text propoeitiuvne plus the activated
concepts will be (ef;((cd to as a general expectstion. It in
genecal In the senee that a number of posslble next events will
fulfi)l the empectation.

In addition to this gene;al expectations the reader may. be
aAble to form a very specific ptedlctlon‘about the next event in
the paccative. For example, for the tr;lq text the rea&et may be
able to predict that the ooup wildl splll. Making this prediction
lnvolveg the Speclflc'lnatantlat{on of one of the gengtal causes
and consequences activated Eo; the event, the consequence of

ohject displacemeot. Thun, the genecstion of a epecific

pmcdictlon may bé‘vleued ag a two-step process 1n which s general

cxpectntion ip 9encrated flrsts and then one agpect of that
cxpectation l; fucther mpecified.

It ghould be polnted oyt that the reader will not always be
able to‘gcneratela apeclflc prediction. For exampler suppose the
key scntence in the ‘kealn text is changed to read. “Suddenly
thete was a high-pltched electronic tone.® fThig 18 éetta!nly an
event Vlkely to be followed up'in the te:g. The ut}ter muBst say
comething about Lte causes ot congequencee. Thus the ceader 1s

1ikc!v to form a gencral expectation ag discribed earliec, but 18

unlikely to géncrate a epecific prcdiction..

-

The Role ¢of Expectationa in Sentence 1ntegration

The model to be developed herc aspumes that readegs

reqularly form expectdations {genecal and/or specific} a;-they

1
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tead narcatlives. Once formed: an expectation 18 used In the
attempt to Intcgeate upcoming scntences. Specifically, the
content Of the expectation le glvén p(lotlvf in the cteadec’s
pearch for a causal 1ink between the next gentence and the
alrepady-read text. A prediction follows from this account: when
the rcader hgs genecrated an expectatlon that should be
immediately fulfilled, an attempt will be made to create & causal
1ink between the vpcomling senkence and the expectation. Thic
asttempt will be made even In the abeence of argument overlap.
For example: upon ceading that Lh%‘tgaln euddenly stoppeds the
reader w117 attempt to find a caveal relation between the
upcomlng sentence and thls event. If the ceader has formed a
speéiflc ptedictions this procese nay‘lnvolv; an attempt at
telating t;ehsenhgnce t? the predictlon. 1Mf the ceader. only hae
a general expectatlions the process may lnvolve conutnﬂctlng a
relation between the sentence and tﬂe text ptopoeltlone tagged as
part of the expectation.

The expectation ldentifies that Bubset of text Information
which should ‘he relevant to Lntegecating the rpcoming sentgnce.
If the expectation le correct, then a2 cauesl link can easlly‘be
ceesteds and the reader ca; bypass some of the seacch and‘
Infecencing that might otherwlee be requiced. If the expectatlion
is incorcect, then the 1llnk between th upcoming géntence and the
text wlll not be eo easlly found because the reader wlll waste
time teying to find a causal link where none exists.

Three cxperiments are teported ghich test the major

.
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hypothenes about the :51e of cxpectationn in sentence
Intcgration. The flcrat two expe:imente test a goneral claim of
the model without distinguishing between general and specitic
expectationo. Thip claim 1s that -an expectation provides a Focus
ko[ current causal Intecencing snd ap a result iw glven priocity
in the attempt to integrate upcoming sentences with the prior ‘
text. Expeciment | tests the hypothesls that an expectation
helpe in the attempt to lnt;grate when 1t 18 correct.

Experiment 2 tests the hypotheeis that an e:pectatloh interfeces
when Iincotcect. Finally, Expecriment 3 turne to thy general va.
specific distinction. It examines the content of the expectation
itacif, testing the hypothesls that readers are actually Eorming
specific predictions {e.g.. the voup will apill) whenever

porplble as opposed to more genecal kinde of expectations.

EXPERIMENT 1

In this experiment subjecte read a series OF ghort text
fragmentm, At the end of each text, they were apked to judge_
vhethcr a target sentence wae a poaplble "next sentence™ for the
text. Response time to the ta:g;t sentelice was the dependent
variable. Texts were designed elther tolellclt of pot to elicit
an expectation at the Qentence immediately preceddng the target
rentencc. Response time to the target ecntence was e:ﬁgcted to
tcflect processing l; the presence or abaence of an expectation.

h net of text Eragmente similacr to the tecaln text yap

185
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created. Each text was bullt around an everyday activity for

which the reﬁder might have a script te.g., riding on a train,

fixing Eood In a restaurant, hiking In the Epreatl. Each text
had a ¥igh Expcctation (HiF) verulo? designed to elicit a strong
expectation that certain sentencés would be Eollowed up.
Expectations wete created by Including a key cauvaal event fe.g.,
the train screeching to a stop) or by Incliuding a causal trait
{e.g., anger} accompanied by appropriate enabling conditione
{e.g.r uBing & knife in the kitchen}). The key causal sentences
depsrted Fcom the eceipt and will be referced to a8 the
expectation sentences. To cDfat. the Low Expectation (LoE}
version of each text the expectation sentences were modified so
that'they Eit in with the normal, script events of the rest of
the text. ‘

For each text two target peptences were written. One
gentence Eollowed directlf Ertom the expectation sentences in the
HiE veraion of ... text. he other oentcnce was designed to be
untelated to the text. Examples are glven l; Tabte 1. The
judgment tagk was intended to be a sln‘ple one Eor the subjgcts.
As & repult Un}elated targets were chosen to be obvicusly not

related to any propositions mentioned eariler In the text.

insert Table 1 about here

I expectationo can provide a focus Eor cauzal inferencing,

then response time to the target gsentences for the WE texts
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shoulil he faster than for the LoE in both Reliated -and ﬂnrel%ted

conditionn. The tcasoning behind this prediction in the Relatcd

condition should be clear. Far the MIE teu{s gubjccts had; *
fncuﬁcd on certaln propositione which are e:acfly those h;eded -
for the cavsal Inference allowing Integration of the Related
Bentence. For the LoE texts subjects have no yuch tocus, and

therefore they must search through the text to Elnd approprinte

Il .

information to allow integration,

Thc prediction for the Uncrelated condition follows the ‘anme
port of reagoningd. In the HIE condition the creader attempte to
felnte the sentence to the expectation. Upon Einding ne celation
the reader can safely judge the pentence a8 Unrelated. This
allows the resder to respond without taking the time to seacrch
the rest of the text for possible relntionq: In the LoFE
coadition the reader does not have puch & focus and thus must
ararch more of the text before determi;lnq that the aentence ie
indeed unrelated. .

The Uncelated condition 1e cruclal for rullng gut two
important altcrnative hypothcses ;ﬁlch could fully account for
the predicted pattern in the NiE-Related ¢ondition. The ficat
hypothesis 18 a backward inference hypothepies. Supposc the
reader does not genernte any cxpectations at all for a text. In
order to integrate the Related pentencer some Inferencing must be
carcled out to determine the causal link between prior text
information and the pentence. The causal anteccdents are much

more likely agz causcs In the HIE texts {e.g.r a train acreeching

&
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to a atop in a much more obvious causc of soup nbﬂl]lng qhan io a
tealn glowing tu enter & station}. po @ cruaull, 1t 1e repaonable
te !NPQC; that the Inferencce necessacy t6 determine coupality
I‘nnd hence to ripd a tlelatlonl will be more quickly made in the
iy condition for the Related sentences.

This alternative hypothesis, however, would have trouble
accounting for & dlftcrence 12 NME ve. LoE response'tl-es in the
Unrelated condition. The target gentence In this‘;oédltlon beare
no caunal {or referential) relationlto any seqfence in gither the
IE or LoE versibne of.a text. Thua a backkarq inference
hypothesie wiich claime that no prier information 1 glven
epecial focus wouid predict no difference In respons; time. JSE a
diffevence 18 Eound, 1t will 1gnd Bupport to the claim that at
leant gome of the cffect In the Related condition }s due to the
prefence of an expecta}ion. ‘

A second hypothesla will a.lso be ruled.out given an effect
in the Unrelated condition. This hypothesis claims that an
expectation 18 elicited by every text. This hypothesls lp
reagonable. If 1t ies agpumed that expectations are aimply concepts
activated automatically for every Bentence. A predict-at-every-
sentence hypothepls could account for & NE ve. LoE differcnce in
the Related condition in the Eollowing way. For the HIE version
of a teut'the eupectat!ons generated are likeiy to be relevant to
lntegratinq the target sentences !Jr the LoE verslon the
cxpectations are unlikely to be relevant {c.g.r Eor the LOE traln

text expectations might center aroynd passengera getting on and

15
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ofi at the atatlon). The hypothrsls cannot prediet an eEEcct In
tha Unrelated cnndition becauase the expectations Eor both the WI1E
an LoF textn would be equally ircelevant to attempts at

Integrating the Untelated target aentence.

Mot hods
. Subiects, hy-faur subjects from the University of,

ﬁichlgan community participated. FEach was paid $3,50 for = 39 to] -

Id\qlnute aéauion.

Baterlals, The tex{s were 40 sho;p nactatives. Each text
wasn lncomPleté an& could be consideced the beginning of a longec
nt?ry. Each trXt had two verelons as shown in Table 1. 1In one
veralon the’reader was glveh one of two ccitical pleces of
information intended tC elicit an e;pectatlon at the end of the
text (the oXpeclation sentences). This vecrelon is the HIE
veralon of the text. In~the other.verslon of each text, the
expectation aentences were modifled to be less likely to elicit
an expectation at the end oF the teaxt. This gecond versiqn ie
the LoE version of the text.

For each text a Rrelated tl;QEt sentence WBS yritten. These
rontences wete e!ght to ten syllables 10n95 ith & mean length of
9.1 sytlahleas. The sentence always ditectly followed Ecom the
expectation genLences 1n the HiE version of the text. Argument
ovetlap'between the Related sentence and both vecslons of a text .
was 6lvays the same. )

Atl texts were then palcred puch that the Related tacget

eentence Eot one member of the palc could be usggd as the'

B
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Uncelated tacget sentence for the other member of the palc. This
f . . M
palting was not random; cace was taken to insure that thcre was

- no acgument oveclap betwcen text and Unrelqted'sentence and that

the Untelatcd aentence for & text wap ag convlnclngly onteluted
ag posslblc. Thc teoult of ‘the palrlng uas a gel of stimulua
matecials In which each text and sach gentence aPPeared in alil
poasible conditions. ‘ ‘ .

Depign. Thete werte Iour'eaperlnental canditions Eormed ;y
the crossing of text version (HIE ve. LoPB) ul;h target type
{related ve. Unrelated). A given subject saw tcn texts In each
of the: four condittione. Acctoes the full d'kperlnent eachrt and
each_tdtggt aeqtence appeaced aqually often in all four ‘
conditions. although for & given subject each text ond target
sentc;'- appeated in only %ne condition.

Procedure, The eaperlnent was controlled by & Dlgltal pOP
11/34 cOnputer. Bubjects ‘were run ln;\qjdually, in esoundproof ’
bootha. The texts were dlsplayed on a Hewlett-packacd 2621
Inti;actlve tcr-lnal ‘connected to the computec. Bubjects
responded Ly peensing kc}s on a kc}boatd in fcont of thgn.

/

Each subject read all. 40 texts plus an additional ten

practice texts which were plﬂ;ca at the beglinning of the

exper iment .

Bubjects began the expeciment by pregalng the space bar on

" the keyboard. The ficst text was displayed in full on the CRT.

Subjects had unlimited time to read the text. When they had

Einighed reading: subjects again pressed the space barc. * The text
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war replaced by a aingle target uenten;e. Gubjects read the
nentence and declded as quickly as posalble whether it wae a ,
roanonéplc next ;cntcnoei ueine the "/" and "3" keyq\to indfcate
theif Tepporac. pfter subjects-tceponded. a feedback message
appeared on the cnt.!orllooo msec. Thg [eed?ack mcBbage was
nutémat'cally rcplaced by a mesoage telling the sublect to press
the npaEe bar far the next text.

Subh jcops werce ingtructed not to deliberaste o;er the target
sentences, but rather to respondhsn quickly as pos®ible but not
o fapt that they made 1ote of bad judgaeqﬁs. They were told
that they should respond "Yes® {f lhe gentence® wap a posilble
next Bentence, "Ho" if LIt wam not, It was énﬁhaslsed F?nt
#ubjects should not worrf about whether it wae the bfat poasible
next scntence. . ”~

Because the driterion for deciding that a mentence was & .
Related or U;related might ge expected to vary from ;uhject to
subjects feedback. wae glven as gulidance for setting the
criterion. Re]atedness judgnents ashout the target’ sentences had
been Informally collected trom colleagues when.a subject's

'tesponae ?grecd with the judgment of thig earlier group, the word
AGREE aPpearcd on the screen. If & response disag{ged, DlSh@REB

appeared.

. Renulto : . -

e M -
For each subject a mean Tesponse time to the target gentence

was calculated for each of the four conditions., and lut-gach text

| l_{) ' . : - -
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& mean reoponse time was calculaied tor edch of the four

-conditions. These maanz were used ap the ohservations in the

analynes., Telale in which shhjects_dfsag;eed nl§§ the expected
judgment were excluded from the calcalation of these mcans. In
addition triele mbre than 2.5 standard duviations from a
subjeci's mean fﬁrli glven resggnoe tyﬁe i*Yer” and "Ho"} were
exclyded g outilern (1.9% of {he datal.- Tests based on subject

variability will be referred toae E}, thooe based :-.;.-. item ’

vatiébillty-nill bhe teferred to ag F3. Planned comparisons are

baged on subject variability. the Bonferroni & procedurehia used
with the zritical aignificance level adjucted acc;rdlnq t; numhb et
of compariaons made.’ N

*Mean tesponae timea and diasgreement rateg foc each
condition are displayed In %able 2. In the an;lynla of respon;e
times, the sffect of text veraion was migaificant) subjecto were
tagter to reapond to tha target sentence when it fc;lloued anie
text than vhan it !bl]onca o LoB text (E;(1,23} = 60, 43, . -
P ¢ L00Qh. MEe = 43735 E511,39) = 35,04, p < J0091. MSe =
93440}, 1n additten the interaction of text version and target
penlence type was significant igp (4,22} = 2?.60-.9 < .0004.‘Hse =
31632) E2(5.39) = 8.74, p ¢ .006. use = 154996}, Planned
conp;fihons tcvealgq that Lthe mean responte time to the WE-
nelated tacgct pentencen nan‘ulgni!lcantlg faoter than the mean
Teaponsge time to th; t.oE-Reiated targct'aunten%en (Li2) = 6.74.
B < .0001). The mean response time tolthb Pig-Uncelated ta;get

scntencea wap faster than the mean response timz to the LoE-
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 Untelated tatget acntences T {t423) = 432, p < .0005),
. L] o

-------- i ———
"

inpect Table 2 about hece

In the analysls of disagreement raten, the etteéi of text
veteion u;é sfgnltlcant. The probabillty of diovagceement wan
'fbhot }ot thg tatget gpentencesn foliowlng the MIE texts than for
nentencea foliowing the LoE texte {£;{1,23) = B.9%, p < .007, HSe.
« 561 E211,39) » 7,89, p " ooB, MSe = 107). The Interact jon of
text version and target sentence type wag significant {E,{1.2)) =
10,99, p ¢ .004, HSe = 97) E201,39) = 14,06, P < .001, HSe =
126)., The disagreement rate for the LoE-Related condition vas
olgniliéantiy highoe than the LoB-ﬁntelated condition {L{2)) =
.87, p < .01) and higher than the HiE-Related (Lt23) = 4.13,

p < .001). The Hig-Unrelated and LoE-Unctelated did not differ
slgnjllcanilyz ;;t did the YiE-Related and the H1E-Untelated,
aéa;lng timeg for the tentultheuaelveu weée comparted for the
RiE and the Lok qondltiona. Twe kinds of analysealwete
conducted, Flegt: for each l‘bject the mean teading time to{ tpe

ME and for the Lop conditions was calculated. A pal;ed L-tedt

showed no signilicant differences in these means  1£(23) .= 05),

The text yerslong d0 differ, however: In mean length) the NiE

vetsions have a ‘mean of 46,85 syllablesr the LoE a mean of 43.02
syllablen. pAg & result’ a vecond snalysis was conducted which
took syltable length into account, For each Subject two

tegeenaions were caceled oput, ore for the IME tgnip. one. fot the

a
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LoFE. The dopondentlvatlablo wat readiny time for the text
versiont the independent variable was the numbor of syllnb‘inen i
fhe ten} vetalon, Anslyses of the veguiting intecceptas and
slopes almo tlv!ﬂliﬂ no significant dilfecences for the HIE vo.
LafE condltions {intercept analynlli :{23f = 05 siope

anailyaiss £i{23) - -.31),

Dlschnalph
Subjecte were fanter to respond to both the Reiated and the
L]
Thie

" pattecn of ¢esults 18 consistent with the general hypothesis
3

intepduced aciler. A cocrect enpeétetlon peoviden a focus for

causal inferencing. presumably ailéwlnq the subject to bypass

'so.e of the procevsing notmally reqguiced in the .sttempt teo iink &

-

sentence to thote preceding it. The yepyits 8150 Bupport an

sssumption made gbout this type of expectations such -

expectatlons are genecated qglectlvely.,and not- for every

A

pentence Of mvery text.

As argued earliel, the Untelated éondltIOn r; important for

‘peoviding evidenee against two plausible alternative hypothenrs:

the backuatd_gauunl interence hypothenl;kend the predict-at-
every-sentence hypothesis, while both hypothesen can predict the
pattecn of resulta found 1n the Related‘bondltinné.ithese two
hypotheven cannot predict the 3‘{:Ftence gdund in the Uncelated
condition. ) )

Because the Untelated condition 18 a critical oncs 1t 18
Hotté consideting what relation l@ has to situations tyﬁically

L L3

©
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encountercd durlng "normel® teading, It seems closr that skilled
temiers frequentiy ancounter sentences in stories which vary In

how etrongly they ere ptadlctid by the previous past ll.g.n nig-

. Related ve. LOE-Reiasted). Good writera, howsver, do not

N
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de)iberately includs Untelsted sentences In their testas.
Meverthelosn it le Jlkely that resders have ssparienced-the
phencmenon of encouBtering 8 seemingly unrelated sentence.
Prequently a sentence 18 read with less sttantlon then it
Beservea, and & word Is minldentifled or & phrsse Incorrectly
petaed. Somcotimes 8 sentance ia actually ambiquous: and the
wiong interpretation Is chosen by the resder. Buch, amblquous
texts have been mtydled by colline: Brown snd Lackin (1980) ang

by Rumelhsrt (Note 3}, As 8 result ol,elslntetptctatlon of the

early amblguitles In such tests: 8 later sentence will sesm

incongruous of unrelated.

Bkilled renders must be penaltive to‘such Incongruity
because It ls & good Indicator that the couﬁ&ehenalon process has
!allkd and remedial action ls necensary. Por ezample, |t may be
neoesgaty to rersad earller pentencen to find where the
wisteading occurred, ot It may be necessary to reinterpret an
earlier gentence which is In fact ambiquous. Skilled tend;tl
must have procedures for det?ctth and correcting such Ingtances
of miscomprchenslon, In fact detailed protocols of auch
conectlon'ﬂ were collected by Colllng et al {1920} gnga by
nudplﬁatt (Mote ). It seems: thens that the task used here can

be espected to tap those Procedures readers notmally uee’ ln

rspectstions and Bantence Inteygration

teeding. Ons conclullén to be drevwn from the roouites iz thet an
espactetion cen help » resder cetch conptchfnllon problems.

Thete le, hnwaver, s major dlfference bctul;n thl-l;sdll'u
reaponas to an Unrelatad terget santencs In thy Hip SDNQitlon and

to an incongruous sentsnce encountersd in notmel reeding. In
r

_this ssperiment the Uncelated sentences wvers not suppoosd to It

ins and the subject gnew that. Aas 8 result, when the subject
encountered 8 target sentence that Aid not relete to the
gspectltlon. It was 8 good bet thet the sentence must be

Uncelsted. ©On this basis, the subject could maks & "NoO*

fesponse:, meking no further attempt st Intwgrating ths senpence.

ln'nqt-ll tendling, of coutse, runders would take the time to go
back to flgure out whure the misreeding cccurred snd how the
Incongruous sentence sctually tlt in.

One notsbls charscterlstic of the resulte is the fact thet
the Aiffscence between the mean reaponse time for the e and LoE
condltions I8 |b6ut ¥1/2 timee lacqger In the Related than in the
Uncelated cond}tion. Two conplc-gntnty |c¢%unta of thle
Interaction can be givén. FPilrast. Et Is llkely thet the nig
tesponse times conalat of a mig of at least two different klnds
of trlals: trlasle on which the sppropriate expectatlion la fotmed
snd trlala on which no espectatlon 1» tormed. In the Rulated |
conditlon 8 faster fesponee ia espected for both types of triale
given the predictive snd backward Inferencing plocealei described
eltilc:. In the Unrelated condition: however: the latter type of

telel {vhete no espectation la formed) will not result I'h a
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y
fanterr FTenponne, A fester response will occur only on those HIE
teleln whera o0 anpoctetion e formed. Mence the proportion of
fant trladx |e Jower in | he Uncelated condition.

A secpnd possibix resson for the intaraction in ceaponanm
timen |la suggeeted by the anelyeis ol dlseqreament rates. It
Aeem® to ha aepecielly difficuit to decide on & taxpones for &
Rilated terget sentence when 1t foliows » LoE text. In thias
c‘ru‘ltlnl‘l subjects will decover srqument overlsp between the
target sentence and ths text) this suggests that & raistion is
posaibla.  The ceussl links requiced. howswer, sie much iess
Itrely than In the HiZ-Aelated cell. As & reouit, the decision
Xiage o8 yell #p the search end inference stage may be
lengthened. For exemple, subjecte mey apend extrs time deciding
whethet the cmunal relatfon they heve inferred between the train
alowing down and the Soup spliling i reesonable enough to silow
N Holated [ecpnnae.

One addltinnal h¥pothesis might be proposed to account for
the overall pattern of results in thig experiment. This Is s
"geueral arpounsi® hypothesis. Under thie hypothesis. the HIE
trxte do not elicit specific expectations. Rather: they prime
avl jects to respond fanter t0 whatever stimulus next appears.

Thia hypotheale jp dairriche o apeclify, but it 18 based on the

obervation that In this experiment subjects are siways fagter to .

the HIFE tard9ektn no matter what relation exiokts between target ond
text. One could clalm that the RiE texts womehow leave pubjects

fn a *higher atate of arousal.” and thus response time 18 always

Expectationn end Santence Integralion

festar. This siternetive hypothsais is rulad out by the resulla

of Experiment 2,

BAPERINENT 2

The resuits of Pxperiment 1 provide support for the cieim
that expactations are Lormed during readings that they ere formead
mulectively snd not for every text, end that thay can be used in
the sttempt to relste the upgoming sentance to the PIIUJOUI text,

In Expeciment 1y subjects wece resding with the sssumption that

they would sncounter Unrelated gentences. Ae @ (llult; thay

could make use of their sxpectations to quickly reject & target
seritence which bore no obvibua relstion to the expectation.
Suppose, however, Subjects ware reading with the lliunptlon that
all llﬂtlﬂc;l could be 10tegpated intc the text representst.on
{the assumption mede [Of normal resding). How might the ‘predence
of an expectstion sfiect integretion processss [of & wentence
which was relstad to the text but whish did not Lulliil the
expectétion? Experiment 2. was designed to sddress this quest lon,
11 lspoc{ntlonl slways become involved In the sttempt to
integrate the uéconlnq sentences then time m8y ba wasted In
processing & ssntence which does not relakts tO ths wxpectation.
Thul an incotrect expectation might be expescted to Interlers with
sentence intcgration. This hypothesls will be freferred to 88 the

interference hypothesis. 0

for example. conslder the following modification Im the last
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acntences In the tealn toxte

Suddcnly the tral; gcreeched to a stop.

The walter DEfered John gome coffee,
How 16 the jppt sentence processed? According to the
interfcrence hypothenin, ;n attempt wili be m;de to Eigure oyt
how the walter offering cof!ep 1elaten to the traln Bcreeching to
a stop. Thie commitment to try o relate lnco&lng pentences to
the cxpectation 18 costiy (In processalng time} yhen there 18 no
tcldgtion lntcﬁded by the writer. Thus thie hypsthenls predicte
a;ouet Integration timee for senterices which vl;;ate ‘n
exprctation.

An aitcrnative to the interEerence hypothesle might cialm
that-expccfafions ate avallabie to be yped if relevant; but Lhey
do not become invoived In time-consuming Qrocensing §F lcceievant
ot incorrect. Under thls viewr expectations might conelat of
conccpte OUtﬂmathallY activated In long term memory. The script
artl;ation model of Bower, Biack and Turner .(1979) 18 A& modcl of
this type. In thie type of model a script event encountered In &
text 15 agsumcd to activate upcoming events In the long term
mcmOty ccpresentation of the script. Theose activated evente, ot
expectationss can heip In procesalng the next text event, bgt 1
thé next evcnt 1s not ; gcript event: the activated ecript eveats
do not interfere yith sentence integration.

Congldet how thie hypotheaia might sccount for ptoceselng in
the train text, 'Hhenﬂthe Einal sentence ie thc event of Boup

epliilng, the concept "spill” 'le ditectly reiated to one. of the

.

v
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conccpta likely to be activatcd 85 part of Lhe expcctatlion le.g.r
*diaplacement® 18 one of several caunes and cOnRequenccs
activated as part Of the geucral cxpectatlon), Thua the
expectation wlill become Involved in proceesing through activatcd
‘iong term wmemory pathwsys. In contrast, when the Elnai eentence
1a the event of the yalter offering coffee, the expectation ui}i
not be accesfed becaupe the concepte In thie sentence have no
dicect refation through long term memory linke to the
expectation.

A pecond type ofF non-intefference hypothesls could also be
deveioped. Most naccratives convey gome script Information an
well ap major events which forwm the caupal chaln, The reader may
flrot check whether the current sentence relates to the active
accipt and if it does notr oniy then 9o on to check its roie In

the caupal chaln (i.e., 1ts reiation to the expectation). This

‘?ccount would aleo predict that the expectatlon would not become °

invelved in procesping the pentence In vhlcQ:;altet offetg
coffee.

Experiment 2 wap deslgned to distingulsh betwecn the
Intecrference and the non-interference hypotheses. Texte similac
to thosc ugedlln Experiment | were constructed. As In Experiment
1, each text had & script activity as a thcme. ‘The HiE yeralon
of each text contained sentencea designed to elicit an
exbectatlon that they wouid be followed up. In the LoE verelon

thege expectstion sentsmcen were modiEled so that they did not

o
elicit Btrong expectatlons that they wouid be followed up. For
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the Wig verslon, two palre of target sentences were writtenr an
expected (Exp) palr and an unexpected [Unex) bait. Examplen ate
given in Table 3. The expected target ecentence palr Ecliowed
Erom the expectatlon sentencea 1In the WIE version (woup spiliing
In John's lap}? the unexpected target palr wae & normal event In
the ecrlpt (the walter ©fEering John coffee). The pame target
,,ntegc, palre were used Eor the LoE version. The labels
"Expected” hnd ‘Unenpected' will be uged throughout. althoueh it
chould be cleal that nelthet label actually applies to the target
aentencen when they Eolluu the LoE verslons of the texts.

e e e .

lngert Table 3 about here

Beth the interEccence and non-lnterfetenge hypothenen
ptedict Easter reading times Eor the‘élz-znp target sentences
than for the LoE- ~E%p. Only the Interference hyoothesll. however.,
predicts that processing of the Upex target sentence Hlll be
eloued when an_expectation 1s present [l.e., feading tlne for the

o
tatget sentence In the alB—unen condition will be_slower than In

:the LOE-Unex}. The non-interference hypotheses predict no

differencen In Inteqgration time fLor -the target sentence In the
HEE-Unex vs. LoE-Unex conditlon;.

It should be noted that 8 backward Inference model will also
predict no differences 1n the Upex conditions. Conslder agailn
the traln text example. For both the Unex conditions Lntecedent

search processes will lead back to the polnt where the walter
e
202
L
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served John earller. “The target sentence lp earlly integrated
with thie earller Information because 1t Elts reasonably with the
fegtau(;nt script. 1n nelther condition does the target.sentence
telate directly to eny later sentences. Thus & backward
inference model will predict no difEerences in Ilntegration time
Eor the A1E-UneX va. LoE-Unex conditions.
Hethods

gubiects, Slxty-flve subjeéts Erom the Unlversity of

N]chlgan community particlpated in thls experiment. of thls

» humber, 49 participated in a rating task to validate the textss

16 participated In the reading t\:e experlment. Subjects were

pald $3.50 for an hour's.paltlcipatlon.

Materialas, Twenty-four of the texts Erom znpetlnent 1l were
revised to neet the requlrementa of both znpetlnenta 2 and J.
zagh text was rewritten vo that the H1E verslon of the text
elicited nucﬁ atronger expectations than did the LoE verslof.
rutthe:nete. Eor each text a epeclfle predicticn could be
identifled, This prediction lnvolvea 3 non-human atgument
mentioned earller lq the text (e.g.. soup)s and was not highly
pemantically related to the Information -unique to the #iE version
of fthe text (e.g.. In lsolatlon., & traln screeching to a stop is ;
not s;mantlcally related to soup spilling).

In order to rewrite 8nd valldate the texts, a preliminary
tating task was fun. Suhjects were fun in groups of two to alx.
Each sublect was glven a booklet contalning one verslion of each

of the 2¢“tents.' Subjects were agked to wrlte a eentence
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conueyln@wﬂﬁuas most likely to happen next and te rate how 1ong. An additional Bentence of eight Syllables {the secondary

likely they thought their predicttinn was, A [ive-point gcale was . target) was writted to follow the targct scnténce in case

- L] L} .
uscd. A rating of .one indicated s "strong” prediction (“The . Pmceaslng tended to splil over to the next sentence.

teader has been ‘set up Lo expect this event to occur."}. A
L3

The Exp target sentences slways com]reyed important eients in

rating of Hve‘lndlcated a “"weak™ prediction {“The reader cannot

* the story. The Unex target sentences conveyed unimportant events

L}
tell what might happen next.”}). Bubjectn were inmtructed to guess | which related to the information contained in the portion of the

}E they did not Ceel they could predict what would happen, and to texts which the HiE snd Lok versions had in common, That is, the

-
Vee the crating to indicate thelr lack of certainty. antecedents for the Uwex Gentence always appeared in identical

. Inltlallly. the cegultn Erom the rating tapk wer e vaed as a gentencea in the Hik end LoB versions of a tevts the linka

guide for teutltlng_ the texto. The data collection and rewriting * Joining the Unex target aentences to the text were intended to be

were careled out iteratively. Some texts reqguicred no ceweltingt the same in the two versions.

some requiced one of two reweitings. A5 8 result, the number of Desi gach uubjcc'l: read one version of “éh o} the 24

subjects actually responding to the final verslons of each text textd, There were four experimcital conditiona Eormed by the

varied. But no text had fewer than six ‘subjecti reSponding per crossing of text version (ME vA. LoB} with target type (Bxp vs.

Einal verslon. ' A Unex}. A given subject saw aix texts In each of the four

For Expetiment 2. the analyeis of the ratings 1s central conditions. Across the full experiment each text appeared

{other analyses will be diecuesed for Bsp?tlncnt M. The mean equally often 1n all four conditions. A dltterent.undo'. order

ratlng “tor the NE versiona, of the texts was 1.67) the mean - Of presentation of textw was uged [of every four subjects.
tating for the LoE veresions was 2,92, The ratings differed : p tur * The -exper imental equipment was the same as in
significantly (L(23} = -10.1, p < .0001), coafirming that the nit Exper iment 1. Teslzs were dieplayed one sentence &t a time on the -
texts do elicit ntronger expectatiocns Iaboul: upco:zlng events, ' ' CRT. éubjécta conteolled the presentation of cach sentence by

For the Einal vereions of each text, two aentences were penaing the space bat on the keybosed in front of them. ;:ach
weitten as the target sentences’!‘. (sec Table 31, The Expected press of the opace bar caused the current sentence to be erased
target gentences tExpt followed from the_' expectatlon sentences in’ ‘ snd the next sentence to be displayed. BSubjects read threough ‘the
the WE versions of the texts the Uneéxpected target gentences ‘ whole text including the target sentences’ the \_uget gentences

(Unex} d1d not. Theftarget sentence was always 11 eyllsbles ) were not identified in any way. After subjects had read, the
- B . ~
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secgndar!’ target gentencer 8 tegt Bentence waa prescnted,

hIQna!ed by a large Strou which appeared abpye it, BSubjeciis s

indicated whether the sentence was true or [alsﬁ.o[ the text they

. had just read. renponding by using the "3° and */* keys. The

test sentence was Inciuded to make Bure mubjects were actuslly
teading for comprehension, The test sentence was always a
‘shortened verslon of the expected event Eor the HIE verslon of
the text. Feedback wap glven a!E;t the teabﬁnse.

Subjects read a total of 56 texts. Twenty-four were the

experimental texts. Elght texta at the beginning weee practice

tefts."THenty—[our Eiller texts.were included to dilute the
lnpgesalpn that hlgt}y unexpected evgnts happened [requently.
Rénulta . ' . -
L ﬂea;a vet«\comput;d a8 in Bxperlneﬁ{ 1. Hean reading tlleﬁ'
for the target sentence [or eacb condition ate given In Table 4.
The neans were submitted to twa overall ANOVAB. 1In the anova by
subject- subjects were nested within group {de[lned by Ecur
Alfferent asslgnments of. tenty to conditione}s ‘both Eactors were

croaced with text veralon (HiE ve. LoE) and mentence type (Exp

vg. Unex). 1Inthe ANOVA by texts. sentences were nested within

both text grdup and aentence typel all three [Actore were crossed
. —

with text tefslon. In both enalyses the text version by sentence

type. interaction was highly significant (£1(1,15) = 13.21,
p € 005, MSe = ?IQ&Zl E32(1,40) » 25,61, p < .001, MSc = 51439).
lp the text analysli-the'lntetsctlon of tent.geoup and text

vernion was signlffcant (£5(3,40) = 4.21, g < .05, MSe = 51438).
oy

-
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L
A r
Ho other effects were slgnificant.

-y

ingert Table 4 about here

R ———————
Flanned conpatlsonf were uged to es:;lne the-lnteractien of
text version and @entence type. The Bon;ettonl t procedure wam
ueeds wlth a critlcal significance level of 0125 for each
individual conpa;lson. For the nip versions. the Exp gsentences
were Easter than the ypex (L{15) = 3,26, 0 ¢ .01). For the LoE
verolones the JdlEference in teading tlp; ftor the pr vB. Unex
sentencea wos marginal at best (£{15) = 2.63; g < .025). For the
Expected target gepntences teading time wae Easter Eollowing the
RiE text versiona (L{15) = 4.06, @ < .005). Finallyr Eor the
Unexpected target sentences the reading time was Easter [ollowing
the LoE text ve;slpna {£{15) = 3.11. B < .01},
© The wmean reading tlnes‘EOE the gecondary tacget are also
glven in Tabig 4. The ;Lans tor the secondary target aentence
have the same lntetactlon pattetn L thoa. for the target

sentence. The dlEEetences. however, ar¢ much ' smaller, and the

effects ‘were not signiEicant: : oL

. Reading times Eor 'the HIE and LoE vetalons of the texta were

also analyzed.. For each subject teading tlnes‘fo: the sentences_
of the }euts ete regresied on number of syllables separatcely Eor
thé HIE and for the LoE textn. Two sets of tegtesslons were
careled out. The Elest included all aentences pte¢edlng the,

target sentences except Bentence I.{which tended to have much
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longer teading gimenl. The second included only those sentences
unique to the HIE and LoE versions. 1t ;hould be noted that the
sentences unlque to the NIE versliong were tntended to elicit
expectations. Ko differences emerged In elthe} ahalysis. /-

rlnaily; the relLtlonshlp between the ratings Eor each text

and the teading time EO6r the tacget sentence was explored. For

Aruitoxt provided by Eic:

each of the four condltionsr mean teading time for the primary
targét'aentence for a text wap regresoead on the mean tating for
that text version. A modest telstionehip emerged within the

+

-
tegression for.the nig-uUnex condition. The sloPe In this «
regresslon was -3)4N.4 meec.; Indicating that reading time

decreased with Incyeasing text cating (L{22) = -1.94; p J}OJJI.

B -
iscussion

The moat Impoctant Einding in thl? experiment }s;ghe efEect
of text version within the Unenpectqd,condltlon. . Thie Einding
suggeeta that an expectation becoﬁes lhvolved in the procepsaing
of the next sentence even whe; the expectation is uncelated to
thlﬁ’nenteﬂ@e. Futthermore: the .involvement of expectations can
be tather costlyt ceading time Eor the primary target sentence in
the ILE~-Unex candition was increased by 316 meec. It makes )
teasonable the finding in Experiment 1 that a skilled reader does
not genecate enpectat{ons for every sen;ence. Glven the costs
involved: it 18 most efficient to generate dn expectation only in
the presence o!lyufflclent constrainta in the text on future

El

eventn.

*
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The.overall pattern uf resulto from cnpe;lnents 1 and 2
suggests that expectations can both' help and hinder the
integration of lster sentcncen. Bpeclfically, expectations help
when they ace corccect and hinder when they gre weong., An
expectation lg;;n to acquire & privileged atatus which gives it
priocity in the processing of upcoulnd sentences; whether 1t ip
televant to integrating these sentencee or not. llow this
priority nlgat be estabiished 1s coneidered in the General
Diacusseion. . -

. ;he absence of signlEicant sffects. In the secondary target
.aentences makes reagonable ohe Eorm of the lunedlacylassunptlon
of Just and Carpenter (1980). This 1s the sssumption that
proceseing Eor" pecticular sentence doeg not “overflow® to the
Ecllowlng sentencCes. The pﬁttern here Buggents tWat integcation
proceanes for a sentenzp are caccled as Ear Ay possible before

going on to the nént'sentence. While the intecaction pﬂftern of

" the secondary target oentJﬁces was gimllar to that of ,the

# targets: no differences ;e:e eigniticant. Tha:;ﬂl! an overflow

eniste, lt‘seena to have & minor efEect on p:oc. 8ing time,
eapeclaliy in conpaflson to the effect of the manlpulations on
,the proceasing time for the tacget gentences.

The Eact that reading time in the NNiE-Upex condition i .
1 icreased with strength of enpectation (a8 meapured by the rating *
tsrk) lends Eurther support to the claim that expectations are
influencing reading time in thln‘condltlon. This corcelation

seems Lo reflect tie degree to which ceaders have committed '




ER

Aruitoxt provided by Eic:

Expectationn and Senfenct Indegeation

themeelven to an expectatlon. The ansumptlion Im that the stronger
Ehe ratl?q in the ¢ating task, the more likely the subject in the
readlng task Ie to form an expectatlon about upcoming gentences,

and the isrder the interference yhen the expectatlon is not

futillled,

One figal result wotth notlng Is that, contrary to other

tindlngn in the llterature {Cirllo & Foss. 1980) Just &
Catpevtee, 1900), the Important sentences did not conaletently’
take longer to read, Th2 Exp target sentences were always
important next sentences; the Une:'tatget sentences were Alvepe
unlmportant., The longrat reading times were for unlmportant
nentencea which happened to be unexpected {the 9iB-Une:
condltion)., Within the LoE text vecrsions the Implbtant target
gentencesn {Exp) were only_marglnally slowet than the unlmportant
{Uncx). This reault 18 conpistent ulth‘gn snalysls which

Auggents that the effect of importance on sentence readlng. time

tn medisted by expectatlonss gentences which are important and

: f
expected do not have long reading tlmes.

EXPERIMENT )3

!

* Thioughout, the term "expectatloQ” has been used to refer to

twe kinde of cognltive phenomena. A cedder who hae Formed &8 ¢

general expectatlon has tagged certaln text propogitlone as
likely to pe Immedlately followed up by the writer and possibly

has actlvated some general elabotatlons on these proposltlons

» —

Expectaridun and Septencd Iptegration

{e.9.» 9encral ¢pupcs and consequencenl, A vesder who hos tormed .
» specific expéctatlon hap gone one ntep lurther angl gencFated a
specitic ptedlctlbn about opcomlng content. 1If veaders have a
genersl expectetion: then ptenunablf they are set to encounter
one of ;‘rongo of poeslble next eventa in the nareatlve, 1Id
conteadt If readers have o apecl!lé.predlctloni then they age pet
‘to encountot-f elngle next event. ‘ N
Ons reasonable model ©f expectatlon genecation might be 4
two-Step wodsl In which the resder fivst generatcs » genceal
expectations end §hon further specifles the genecal expectatlon
it possible. rot.e:onpll, for the train text the readec forms @
generel expectation that horg will pe seld sbout the caupes
ond/&r consequences of thl_trolu screechlng to » halt. The
readet then goes on to genera(s s speciflc likely consequence
beaed on prlor text Informatlon {the Fact thst John is esting
S T ' : ’
‘ There sie st lnést two ge'anm;u why readers mlght not be
regqulerly golag on to Form specific predictlcone once a general
o:peé‘atlon is generated. Flrst, It ihogl to be @ genscal

property of good nerretivea that. the speciflca cannot be

+ )
predicted. Storles In which the ceader could predict exactly
1

{ . .
/ what will happen next would be estremely dull. [t is unlikely

that good readers would adopt a strategy of regularly gederating
specllic predictlons when these predictlons are likely to pe
wrong. Second, the genecatlon of a apecliic prediction im llkely

to require o faic smount of processling tln$. In the train text

L
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*lor eeampdes It sequlses o sesrch of the text for a llke)y object {Carponter & Justs 1677, 19701 Cicilo, 198)) Clark & Sengul,

Inw bie Invurparated Into the sapectstion and an evalusatlon of the 1979; Lasyold st al, 1979), 1In contrsat {f s prediction

candiftatee Caund (s.9.: walter, Inhn, snup, etc.), The fnvoiving the srgument has been mads; than distance of faet

Ilterature on antecedent l.l(Fh suggeuts that the sesrch for and mantlon should not pave 8n ""CF on svallsbility, The srgument

evaluatlon of a prior srgqument in » tont'cnn be tims-copauming * should be highly svallsble regsrdless of dlstance.

(Clrito, 981+ Clark & Bangul, 1979) Gerrod & Banford, 1977). 1€ In this experiment each text had four verslons. The Tour

thls 18 the cane, then. it seema to ba & poor strategy In: the veraions of the train text are presented In Table 5. fTwo foctors

teader tn adopt. Why slow down to predict what wiil happen pext

which shouid sffect the avaiisbiiity of s target -gqun;nt (e,

Father than simply reading on to £1% oyt what sctusily did soup) were varled orthogonailys the distance of the srqument’s

happen next? - ' Last mention Ln the text, snd the degrae to ywhich the reader han

Por the texta used $n Fxperimenta 1 8nd 2 1t vas possible s specific prediction involving the target srqument.

for the reader to generste & epecific predictlion for the HIE . .o

verelonn, Experiment T teated the hypothesis that readers Ln the insert Tabis 3 sbout here

flest twn experlments uet; actusliy forming thens highly speciiic

----- - —

predlictlons. The 'P'¢1i‘l prediction elicited by the HIE texts In Availsbiilty wes massured uelng & lforced-cholce task.

Fxperiment 2 always Involved a target arqument introduced eariler

L]

Inthe pottlon of the text that was common to the nig and Log

Subjects resd the texts ona sentence st 8 time. They wera

Interrupted at the polnt where an eapectation should be generated

—
veralona {(e.9., ‘eoup® In the train text). Experiment 3 probed for the HIE veralon of the text. The target word was Premented

:

siong with 8 dlatracter. BHubjects indicated whigh word had
generate the specific prediction whife reading, then the target sppesred in tha text. I1I the svalisbitity hypot&

argumont should be retrieved anpg@hould be heid in s highly

the avallatdiity of that target arqument. If subjects actually

" correct, then reapones time for the target arquments for the tHE
avallatile form as part of the prediction. As a repult, target texta should ba Isster than to the LoB. Purthermore, distance
arguments which form pact of 8 specific predictdon should be more, should sffect cesponse time for the target scgument for the Lot

avallahle than they would otherwise be. 1In #he sbeence of texts, with ths distant target requiring more time than the

ptedictive processes, the avaliablilty of an arqumant has been clone. Mo distance effect {or s reduced dlatance effect) should

shown to vaty with the diatance of Lte lant mention in the text be found for the MiE texts. Thus distsnce and text version

ERI

Aruitoxt provided by Eic:




ERI

Expectationn and Semtence Llntegratlon

should Interact in thelr effect on rerponse time for the targqet

Arqument.

Hethods .

Sukjecta. Twenty-eix gubjects from the University of
Michigan community pacticipated. Two s!biecto were excluded for
tallure to toliow lhstructlonﬁ. Bubjects were pald $3.50 tor 30
to 40 minutes of partlecipation.

Materiala., The texts ueed in Experiment 2 were used as the
HiE-Close and LoE-Cloe# versions of Experiment 3. 1n all of
these texte the target argument sppeared In the third to last
sentence of the text. To create the Distant verslons of each
texts two flller Bentences were Iinserted somewhere b&tueen the

l1ast mention of the acgument and the end of th{ text. Thege

till®¢r sentences were 1dentical tor the HIE and LoE versions of &

given text. They did not refer to the target argument. Three
senteénces back was chosen as the distance in the Close condition
because pllot studies suggested that at a dlstahce of two
sentences bock the argument might Btill reside in verbitim
memory. The Close and Distant versions of the traln-te:i are
given in Table S.

The HIE vergloh of each text was desfgned toelicit a
specific content prediction Involvlng the target argument. Care
wat taken to Insure that the expectation smentences In the HIE
veryion of a text were not highly semantically related to the

target srgument. For example, "soup” 19 not semantically related

Aruitoxt provided by Eic:

Fxpnctatlone and Sentence lntegration

to a traln screeching to a etop cxcept In the context of the full
tra;n text. Ag & result, the target argument could not have becn
-;;e available in the WIE verelon by activated semantic p;ihunrs
tather tﬁan b: predictive procesoes operating on the text.

All four vernlong of the texts were validated kn the sanme
tating taesk depcribed In Experiment 2. Counts were made of the
number of subjects who Included the target word a8 part of thelr
prediction of what should happen next. Texta were rewritten to
insucre that the HIE v;rslons of each text always ellcl;ed mention
of the target word more freduently than the LoE versions. The
tinal mean peccentaden of subjects mentioning the target argument
were 90 for the HiE-Clome, 87 for the HiE-Distant, S5 for the
LoE-Close and 53 for the LoE-Distant. hq ANOVA on the mean
percentages for each text revealed & signlfjcant effect of text
version {E{1,23) = 97.08, p ¢ .001)s nelther distance nor the
interactlon of distance with text veillon approached
nigniticance.

for each text, a dlatracter word was chosen to be paligd
with the target acgument for the forced-cholce task. The
dipteacterd were words which had not appeared in.the text. They
were alwaya the same length {in let;ernl and ot Similar word
trequency &8 the target word. Fdc the tiller texts, similar
palte were constructced with one member coming from the text &nd

"y
one not.

The forced-choice procedure was adopted atter cunning a

pllot experiment ln which subjegcts were asw‘g to make an,old-pew
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judgment for a single target yord, This old-new ﬁrobe tagk wap
ol;;lar to a procedure used by McKoon and Ratclift (1900 Dell,
Mckoon & Ratclifi., 1983}, The single-word probe taesk was _
abandoned because it 0vere.pha§1:ed~menory for the exact word.
Some Bubjects reported wmaking errors when they were unsure
swhether a target yord or a synonym had actuaslly appeared°l: the
text. The distracters In t.!urced-_cholce taek were chosen to
be clearly unrelated to the text to reduce this problem.
Deslan,. Each subject read one verwion of:-each of the 24

texte, There yere four experimental condition® formed by the

'cro!alng of text versfon (N1E ve. LoB) with distance (Close vs.

Distant). A given subject gaw alx texta In esch of the [our
condltions. Acrons the whole experiment: each text an? targét
wotd appeared equally cften in each co;dltlon. Ocder of 1
presentation of texts was randomized every four subjects.

Ergcedure, Subjects read s total of g4 texte. Tbg }lrst 36
were practice teiale., The remaining qh were the 24 enﬁerlnenta!
plus 24 fillers. .

Subjects read each text one gentence at & time on a CRT. A

.press of the épace bar erased the current sentence apd brought on

ERI
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the next. At some potet in cach text the next sentence did pot
appeat when the cpace bar wae pressed. Instead: a large down-
pointing arsow (5 cms. high) appeared on the lelt side of the
screen, After a 33) mpec, delay the test words appeargd under
the arrow. The words were displayed on the same llne, scpatated

by three character Epaces. Subjects rcrponded by pteaslng‘the

-
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left {“2"} or c‘;ht (/") tegponse key to Indicate which word had
appeared lp the text. !

The target word from the experimental texts always sppeared -
as the lefthand word of the pair. This was to increase the
likelihood that subjecte were actuslly reading the target yword
from the enperinental texta rather thaﬁ responding on the basis
of the distracter. Across the yhole experiment: th’ correct
reBponEe apﬁe;}ed equally oftén on the left and on the rlght;

After the subjact renponded 10 the test words, » [eedback
_néssage' ‘ual displayed. after one second: the message was
automstically replsced by a verification sentence. Subjects
indicated whether Or not the sentence was true of the text by
preseéing one of the two response kéyn. Ageln: feedback was

displayed [or one second.

v

- *

Resulta

Neans were fomputed as in Experiments 1 and 2. Efrot trialm

were excluded from the analysis. Hta;}}téponse times and error

raten are displayed in Table 6. The Wesns were submitted L0 two
ANOVAS. In the anova by subjects, subjects were nested within
groupt both factors were crossed ulthtlent version ﬁnd distance.
In the ANOVA by text, target yords were neated ull:l:lln text gm!.nm
both [actors yere croesed with text vefelon and hlstance.- The
;nly aignificant effect wae that of dlstance (E}(1,23} = 5.61.
g < .05, WSe = 12712) E5(k,20) = 4.92; p < .05, NSe = 12185}, ~

5
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insert Table & abnut here

Although the mesans do exhibit the predicted iptecaction
pattern, a closer inspection of the data supports the statistical
inalysls. The lacge mean cepponge tLime In the LoE-Distant cell

is due to one rather variable subject who made two sloé [eBpoOnBes

in Ehla condition. )f thlas subject i3 excluded from the

Q

analysnie. the mean For the LoE-Distant cell drops to 1009 maec.l

Diecussion

The lack Of an effect of text verslon or of an‘ﬁnteractlon
between text version and distance suggeste that the target
argument w&8 no more avallable at the probe point for theFiE ¢
texts than Eor the LoE. These flndfngs provide no support EFor
the claim that subjects were forming speciflclpredlétlons as-they
read the NIE texts. - : 2}

The Einding of & wignificant distance effect indicates that
the Eorced-cholce task was sensltive enough to detect diffecences
in the time needed to access the text reprecentation. This
finding 1o conaistent with the cepults of Beading time studies
which suggest that antecedent search time varies with the

distance ©of the antecedent.

There afe geveral posaible accounts OFf the dpta. Pechape

the teast Interesting would be an account which clalms that

gubjects were Forming specific predictione all of the time and
‘ L

ERIC
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were equally llkely to have Eormed the correct prediction {l.e..
involving the target word} for both the N1E and LOE texts. The
tesults of the tating task render this account unlikely. 1In that

task subjects were -;lch more 1lkely to use the target noun 1n a

predictlsn for the NiE text verslons than for the LoOE versions.

A second poasibility is that subjects ?ld not have enough
time to Form & specific prediction. The processing hypothepired
for gsperatlng a ppecific prediction tncluded the procees of
tetcieving the specific acrgument Erom the text. As the data
suggeeks this 15 & time-consuming process in the Jdigtant |

3
condition. It may be that predictive activitics are initiated at

_the end of the eentence as the subjéct presses the key to go on

to tﬁe next sentence. AB a :?gult. when the EForced-cholce proﬁc
is presented. the specific prediction has not yet been Eormed.
Analysen in Experiments 1" and 2 found no ditfecences in time
spent reading the qls ve, POE texts t‘e-selveu. This recult
supporta the claim that readerns were not taking tiic extra time to
genecate B spﬁclf!c prediction before golné on to the next

wentence. . .
. An objectlon.can be raleed to the claim that readers
generate a epecific prediction as they move on te the ‘next
sentence. Time to make a prediction can be expected to vary From
text tO text, dependqu in patt on ﬁou oﬁvlous the prediction ls.
Thue, for eac; subject the mean response time for the NIE probes
ghouldbe amix of triala on Xhich thedsrgument had been

retcteved to Form the ppeclfic predictlon and trials on which it

213
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" had not becn rctrieved before the probe was prcscnted. Thie

lntetptétatlon %till predicts that the HiE means should have been

faster than the LoE. The data do not gupport this prediction.
It i8 clear from the rating taok that readers can form the
specific predictions elicited by the pHip texte when given
unlimited time and when lnatructed to generate a prediction. Yet
it is a139 clear [rom the Eorced-cholce data that In the courae
of thg reading taakusubjocts were not generating such epecific
predictions before golng on to te;d the next aentcnce. It ie
certalnly possible that 1 tﬁe forced-cholice probe had been
delayed by sevetal-cechds, evidence of the preasnce p! specitic

preBictions might have been discovered. But Lf specitic

.ptedlctlons are fo I:lae-rcon:slng to gcnerate, then 1t is

ERI
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unlikely that puch predicti could ha‘\re played a role in'the
First two expcriments. 1In those e:petlneqta the gentence which
fulfilled the prediction appeared immediately after the aentence
which elicited the prediction, The effects in thoge experlments

would therefore seem likely to reflect the ln!lﬁ;nce of general

expectatione rather than highly specliied predictions,

The lack of an} evldencg that readers Fegulatly form highly
specilic predictions suggeats that the Gse!ulnesa of expegtations
i1e not limited to highly gredictable texts. Most narcatlves are
not co transparent that the reader can predict e:actlg what will
happen next. The results auggest that general expectations may
be ugeful in tcndln; 4 broad range ok narratives,; unpredictable

as well as predictable. -

- . pact of the specific prediction elicited by the HIE text in &

.

Expectations and gsentence Intcgration

.General Dliscusslon

The three erpetlnenta reported here were dcsk,ncd to examine
the role of e:pect.tlona in gentence Integration.. In the First
two e:petlnenta; subjects were Fagter ‘both to read nﬁd to judge
an expectation-fulfilliag tatdet sentence when it Followed the
appropriate HiE text vetqlon than when it followed the LoE.
Bubjecta were alao Easter to judge a target sentence to be
unrelated when it followed a MiE t;:t. fhey were alower to read
a felated targﬁt sentence which violated the expectation when the
lentence folloued a HIE te:t.’ In the third e:pbtlnentc aubjects
were no Faster I:o regpond to a target word which folXowed a HIE
tert than when it followed a LoE; even though the target word was
geparate rating cask. *

The regulta of these experiments provide support Eor an
expectation model o!!the Eollowing sort, Readers regtlarly’
genegate e:pecéitlona_about uvpcoming events as they read
narratives. Thesé’e:pectqtléns conalet of & speclai subget of
the text propositions which the reader has tagged a9 likely to be
Eollowed up by the writ®r, and posaibly some gencral causes
and/or conseguences For the tagged Information, activated 1n long
term MemOLY. ‘Thepe expectations are not generated for every
aentence ln‘eve}y text; they are generated for those sentenccs

uh}ch are petcel%ed to bc cawsally fmportant to the narcative.
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Thus, 8t enme polnts In a text readers may have strong
expectations about upcoming events. and at other polnts they may
have none. flaving an expectation about an Immediately upcoming
event has consequences Eor the Integration of upcoming sentences.
yhen an expectation is present. readers try to relate the next
sentence to the céntents of the sxpectation. When no expectation
19 present: readers may have to search “he prior text EFor related
information. A correct expectation helpe the Inteqratlon process
by allowing the reader to bypass some gearch. An Incocrect
expectation intecferes bY postponing 2 necessary search process.

Once an expectstion ig formeds it seems to be given priority
in the search Eor causal links. This ralses the question of what
mechanlem might be proposed to confer this pricrity status on the
subset of text Ipformation which 1s tagged In the expettation.
In cucrent modele a limited-capacity working memory is used to
glve priority to a subset of zhe text Information (llntqph & van
Diik. 19781 Lesgold et al, 1%7%9). The assumption i that thz
contents of working ﬁemozy are gearched Elrst Eor 1inks to the »
currenL sentence. The 8earch goes beyond working memory only
when the mearch for 1inke to ipformation in worklng memory falls.
It might seem renson:ble. thens to clalm thup an cxpectation la
alvaye maintained In working memorys and thue haa priority in the
seacrch.

the working memory account, however, has difElculty with the

Unctelated cesults in Expeciment 1., Even In the absencg of an

expectation. working memory 18 assumed to contaln a subset of *

Expectations and Sentence Integration

text Information. 1 subjects are East In the H1E-Uncelat®
condition because they are_dlmply checking the Uncelnated tacget

sqgalnst the contents of working memory (where éhe expectation

‘resldenla then they should be equally Fast In ieaponhlng to the

LoE-Untelated condition.

An alternative might be to hypotheplze that the reader ls
acranging the plecgs of the causal éhaln of the story In a
sepacate wotkepace (Olsons DuEEy & Macks In press). ‘Elements in
the causal chaln.are thue 9lven speclal status apatt from the
status given to recent propositions cuccently residing in working
mepory. Such & claln.ls embodied in the concept of the macro-
structure which 1a constructed during reading in the Kintsch and
van Bljk (1378) model and In the 'uelrs 1iat® in the model of

Schank and abelsen (1977). In both cases a subset of all the

information pregented la ldentified as useful for underatanding

the causal backbone ©f the naciative, When' the ceader Forme an
expectztion about lnnedlately upcoming svents, one outcome may be
the allocation of ‘processfng priority to the partl’ol the causal
chain involved in the expectation. This regulte In & commitment
to spend time teying to link the next gentence to the prioritized
propositions. Buch a Eomaltnent can account_!or the Uncelated
results noted above. 1n the flig-Uncelated conditions readers

have ldentiEied some text InEormation as part of the causal chaln

"and as likely to be fullowed up. Thie information 13 placed in

the wotkspace and 18 uaed to make &8 judament about the Uncelated

target gentence. In the LoE-Uncelated condition. the reader has

-
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not ploced causal chaln information in the werkspace. The
judgment of the target sentence thu% tequltes!f'aeatch of the
whole text rather than s aear;:h of the subset of information in

the workspace.
(.:onclusl on ' - “\

One major goal of teaeatch‘on teadlng comprehenslon has been
to characterize the search and inference processes invelved in
intcgrating the cutt?nt senéence with the text P;oposltlonc which
have aleeady been read. Processing is optlmlzed to ihe extent
that the reader can Focus the integration attempt on the relevant
gubset pf the prior text propoaitions. In curcent models working
mepoty 18 hsed to give priority in antecedent searéh ty a recent
subsct of the already-read ée:t propoeitions. The experiments
tepotted -here puggent that expectations are another uay'that
teadere confer priority on televant prior text l;[otnathp,
information which will be especially uoeful for causal

inferencing.

’
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1The same pattern of 1esulta was obtained in the pllot enp?rlment
uaing the aingle word Picbe task instead of & foiced-cholcc task.
Subjects were aliways probed with the target argument for the
experimental texts) their task was to indicate whether the yord
had sppeared In the text. Mean response times for 13 subjects
weee (with error peréentages in parentheses)sy 994 {6.4) In the
filg-Close conditiom 1057 (12,9} in the HIE-Distants 979 (6.4 1in

the LoE-Closel and 1034 (11.5) in the LoE-Diatant.
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Tabile 1

Table 2
* Example Text Versiona from Experiment 1

Hean Response Times (in maec) and Percent Disagreement

foi the Target Sentencea in Experiment 1
Hlgh Expectatiop ¥ersiont -

John was eating hie firet meal ever in the dining car of a Text Verlloﬂ
tralﬁ. i . Tarqet Sentence ) niE Lok
The waiter brought him a large bowl of bean soup. Related 1588 {2} 2044 (1))

John tasted the hot soup carefully. ) " Uncelated 1799 {7} 1926 (%)
Buddenly the train acreeched to a atop. '
. ;' _Hn;gt Disagreement percents atelln parentheses.
Low Fapechation &Lg.zxzmn: '
John wap eating hie tirat meal ever in the dining car of a
train.
The waiter brought him & large bowl of bean soup.

John tasted the hot aoup carefullY.

The train began to alow down entering a atation.

TARGET SENTENCES frOR DOTHl VERSIONS:
Related: The hot soup spillcd into John's lap.

Unrelated: That night the whole forest burned down.

ERI

Aruitoxt provided by Eic:
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Table 3 _
Example Text Version® from Experimant 2 : ' . Table 4

Mean Response Timem {in asec}l for Target

Righ Expectation Veraion?
< John was eating his £icst weal ever in the dining car of a

Gentences in Experiment 2

train.

The waiter brought him a large bqnllo( bean \Joup. ’ - Text Vereion
John tasted the hot =movp carefuvily. )

He reached for the oalt shaker. ’ TARGET SENTENCE

Suddenly the train screeched to a stop. Target "Bxp
Gentence J
Low Expectation Yersion:
‘John wasg cating his ficat meal ever in the dining car of a
train. , SECONDARY TARGET EENTENCE

Type ) Uﬁen

The yaijter brovght him & large bowl of bean soup. Target Exp
John tasted the hot soup carefully. Gentence
He reached for the salt shaker. o Type

The train slowed down entering a station.

TARGET SENTENCES rOrR BOTH VERSIONS:

Expected: The soup tpilled all over John's clean #shirt and
pants.

His paper napkin yag no help.

Unexpected: The yalter came to offer John some coffee.

John paid = would like tea ywith cream.

Q

ERIC

AruiToxt Provided by ERIC
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The callroad's Initialec were engraved on one pide,

Table 5 ' Suddenly the train screeched to & stop.

Frample Text Vverslons (rom Experiment 3

Lov Expectatich - Dlstant
Blgh ancsxﬂllﬂn': Cloge John was sating his first meal ever In the dining car of a
John waa eating his ficst meal ever in the dlning car of & L * tealn. . ' s
train. The waiter brought hlm a large boyl of bean soup. .
r
The walter brought him a large howl of bean BOUpP. John tssted the hot soup carefully,
John tasted the hot soup carefully. He reached for the salt shaker,
We reached for-the salt shaker. It seemed to be mpde of sterling silver,
Suddenly the traln screeched to a stop. : Tha railroad’s initials were engrsved on one side
-

The tcain slowad down entering s station.
Low Expectptlon - Cloge

John wav eating his first meal ever in the dining gar of a

4

TARGET MORD FOR ALL VERSIONS: goup
train,

The walter brought him & large bowl of bean SOUP.
John tasted the hot goup carefully,
e r?ached for the salt shaker.

The traln slowed down entering a statior.,

}:nxg;_t.nu.qn = Distant

John yas eating his Clest meal ever In the dining car of &

&

teain,
The walter brought him a lacge bou! of bean’soup:
John tasted the hot soup cartefully.

he reached for the salt shaker.

1t Beemed to be made of sterling-eollver.

Q
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Aruntoxt provided by Eic:
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. Table & .
Mean Response Times (in msec) and Percent Error
ot for Experiment 3 . : .
Text Version
. nig LoE
Close 960 (1.4) 972 (0.7)
Dlscance
Distant 1009 (0.7} . 1033 (0.7)
Mote: Error percents are in parentheses,
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