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Abstract

The present study investigated the sffect of amount of Mervening text on the detection of
semantic inconsistancies, and use of strategic backiracking, by competent and less compsient
coflege readevs. It was hypothesized that Increasing levels of text separation would be more
disruptive to the detection of Inconsistencies by less competent readers. Resulls indicated no
difference in detection rate between competent and less compefent with 0, 2, and 4
intervening sentences. With & Intervening sentences, competent readers (M=.95) detected
signicicantly more inconsistencies than less competant (M=.50) readers. These resulls are
discussed in terms of differential criteria used for selection and retention of sentences In
working memory during coherence testing. While competent and less competent readers
displayed similar leve 3 of strategic backiracking with 0 intervening sentences, competent

readers made greater use of reveading with 2, 4, and 8 mtervening sentences.



By eV

The mechanisms by which readers develop an understanding of expository text remain a
eritical area of study in education and psychology. Theorles of comprehansion such as those
proposed by Kintsch (1873, 1684), Kintsch & van Dijk (§878), Rumethart (1975,
1680}, Rumelhart & Ortony (1977), and Schallert (1280) propose that comprehension
involves consiruction of knewledge through inferaction with text. This process of bullding a
ccherent text representation would involve the construction of a preliminary framowork for
representation of the fext content, and successive elaboration of, and modification to, that
representation. Differences in text comprehension between competent and loss competent
readers may relate not only fo the nature of ihe representations that readers construct, but
aisc 10 the mechanisms readers use to assess the adequacy and coherence of the emerging text
representation.

One aspect of assessing the adequacy and coherence of a text represemtation would invoive
menitoring text for consistency. Kintsch (1978; Kintsch & van Dijk, 1978) has refarred fo
this as testing for propositional coherence. Tes's of propositional coherance would be a central
iacet of comprehension monltoring, specifically related to the evaluation component of the
comprehension monitoring process. Figure 1 presents a schematic model for sohersnce festing
based on Kintsch (1979) and Kintsch & van Dijk (1978). According fo the model, tests of
propositionai cohurence involve seeking overiap bstwean new propositions and a subset of
existing propositions that have been retained in a working mémory buffer. The buffer Is
assumed to be a limited capacity siore; hence only a limited number of propositions may be
refained as a primary basis for coherence tesiing. The specific propositions that are retained
are @ matter of selection (or default) by the reade: While several factors may mediate which



propositions are selected for retention in the buffer, two important faciors identified by
Kintsch are propositional importance and recency.

Differences that have been observed in the ability of competent and less competent readers
to detect inconsistencies in text suggest differences in the coherence testing processe (Baker,
1979; Garner, 1980; Gamer & Kraus, 1981-1982; Hare & Borchurdt, 1985; Reis &
Spekman, 1983). Prior research on sirategic reading differences between competent and less
competent readers suggests that at least some of the difference is qualitative. Compstent
readers have been found {o make greater use of text macrostructure in comprehension tasks,
and to focus on information that is of high structural impertance. Less competent readers, on
the other hand, tend fo process material in smaller bits, relying on foregrounded information
to assess nhew material. Less competent readers have been characterized as more linear in
their approach to text comprehansion. To the extent thai these characterizations of competent
and less competent readers apply to the selection of propositions for ritention in the buffer ,
they may influence the nature and effectiveness of coherence testing. Specifically, competent
readers may be more lkely fo test new information for coherence against structurally
relevant pmpnsitéoné from previcusly presenied information, while less competent readers
may rely more on tests of local coherence among successive, or recent, propositions. To the
extent that! inconsistent information occurs consecutively In text, tesis dased on local
coherence or coherence with impontant propositions should be squally effective in detecting
the problem. Local tests of cohsrence, however, may be insufficient when inconsistent
information Is separated by an appreciable amount ¢f noncontradiclory intervening tex: (text

separation).



The primary purpose of this research was to investigate the effect of text separation on
detecion of semantic inconsistencies in expository lext by competent and less competent
college veaders. The ability of competent readers to delact text inconsistencies was predicted fo
be relatively unaffected by the degree of lext seperution between inconsistent sentances. While
less competent readers were expected 1o detect Incongruence betwsen slements of information
presented consecutively, their likelihood of detecting semantic inconsistencles was predicted
to decrease reiative to competent readers with increasing text separation of inconsistent
sentences. The critical finding for the present hypotheses, therefore, would be a significant
Reading Abllity X Text Separation interaction on detection scores.

A secondary purpose of the present study o Investigate whether compe & and less
competent readers displayed different pattern of strategic backiracking to reread previous

portions of text following detection of inconsistencies.

Method

Sublecig: Subjects were 40 undergraduate studenis (8 male, 32 female) enrolled in an
introductory course in educational psychology. These subjects were selected from a pool of
228 subjects who participated in a large group screening session. During the screening
session, subjects were administered a varlety of instrumenis inciuding the Nelson-Denny
. Reading Test (Browrn, Bennet, & Hanna, 1881). Subjects whose scores on the 36-item
comprehension portion of the Neison-Denny ware among the 20 highest (M=34.05) and 20
lowest (M=18.94) were selected for participation. These scores represent the upper Sth

percentile (competent readers) and lower 25th percentlle (less competent readers?) on the



Nelson-Denny norms.

aterlals: Experimental matorials consi~ted of 6 expository passages (approximately 600
words each) adapled from college-level psychology fexis. The passages dealt with loplcs
related fo material covered in the educational psychology course, but not specifically coversd
In the students’ current program. Alternale verslons of four of the passages were developed
containing two sentences that were semantically Inconsistent with each other. The inconsistent
sentences could ba placed in the sequence of the text with 0, 2, 4, or 8 intervening senisnces.
Although the intervening sentences were relevant to the overall passage, they were not
méciﬁca&iy related to the contradictory Information, nor did they interrupt the normal flow
of the passage. In light of the research demonstrating the relatively poor performance of
college students in detecting text-based semantic inconsistencies (Baker, 1979; Baker &
Andorson, 1882; Clark, Forliz ., Ward, & Brubaker, 1988}, versions of these passages with
the inconsistencies In consecutive sentences ware subjected to multiple pllot tests to ensure
that the O-separation Inconsistencles were readily detectable by competent readers. This
precaution was taken fo ensure sufficient "floor room® for any experimental effect to be
cbserved.

Each passage was accompanied by three 4-choice multiple cholce guestions designed {0
assess comprehension of the main ideas In the passage. One of the questions asked specifically
about the inconsistent information. Foliowing the three comprehension guestions, subjects
were provided with a paraphrase of the inconsistent sentence, asked whether or not that
sentgnce was consisient with (fit In with) everything clse that they had read in the passags,

and asked to provide @ writion example of how that information elther fit In with, or was



inconsisient with, other portions of the fext. This question served as & specific probe for
detection of the inconsistency.
agiures: Subjects read all six passages, the four passages containing inconsistencies,

ong feo nermal passages as controls. Passages were prosgnied one sentonce at & time on an IBM
microcomputer. Subjects controlied reading time and movement through the text by pressing a
predasignated key fo move either {0 the next sentence in the passage or back fo a previous
sentence. For the experimental passages, records of exposure time and sequence of display of
the sentences were maintained by the computer. All subjects read one of the iwo conirol
passages first fo become familiar with the experimental procedures. Order of the remaining
five passages, and amount of intervening text batween inconsistent sentences, were
randomized with the constraint that a% subjects recelved one problem passage under each
fevel of text separation. Afler each passage, subjects answered the questions sbout the passage

on an accompanying sheet bafore golng on o the next passage.

Resulis
Although performance on the passage comprehension test was no! the centrai area of
concern, tota! score across passages was anglyzed io determine whether 1) subjects
demonstrated sufficient atiention to the comprehension task to render the data meaningful, and
2) performance within the experimental framework was consistent with the Initial
categorization of the readers info different reading ability levels. Overall periormance of both
competent (M=10.55}) and less compeatent (M=9.40) readers was sufficiently high to warrant

conciuding that the subjects attended to the task of reading for undersianding. An ANOVA of



Tota! Comprehension Scores Indicated that the group difference was reliable
{F(1.38)=6.634, p=.014).

The chief data of Interest In this research wero detection scores for the inconsistencies.
Detection of inconsistencles was determined by subjects’ responses o (' < spacific probe on the
quostion sheet. Subjects who indicated that the paraphrased sentence was Inconsistent with
other information presented in the text, and provided a concrele explanation of the nature of
the inconsistency, were coded as having detected the problem. Those who indicaied that the
paraphrase was consistent with other information In the passage were ceded as non-detectors.
In three Instances, subjevts indicated that the parephrase was inconsistent, but provided an
explanation that was not related to the nature of the inconsistency. These were classified &s

instances of nondetection. All subjects provided easily categorizabic explanations for their

responses. Means and SD's of deleciion scores for competent and less competent readers for

each fevel of text separation are presented in Table i.

Detection scores were analyzed using @ 2 X 4 (Reading Abillty X Text Separation)
mixed-factor analysis of variance. Readirg Abllity (competent vs. less competent readers)
was @ between subjects facors, while Text Separation (0, 2, 4, or 8 Intervening senfences)
was a within sublects facior. There was a significant main effect for Reading Ability
(F(1,38)-9.27, p<.008), and a significant Reading Ability X Text Separation Intera tion
(F(3,114)=2.97, p<.05). The interaction is presented In Figure 2. Since the maln effect for
Reading Ability is contained in the interaclion, only the interaction will be discussed.
Newman-Keuls contrasts indicated no difference in competent readers' detection scores across

the four levels of lext separation. There wes no difference betwoen competont and less

e



competent readers in detecting Inconsistencles with §, 2, or 4 intervening sentinues, but less
competent readers (Me.80) performed significantly worse than competent readers (M=.85)
with 8 Intervening sontences. Loss compoient readers’ dotoction of inconsistencios with 8
intervening senterces was significantly lowar than their detectlon scores at any of the other
three levels of text separation.

A secondary purpose of the present investligation was to expiore the use of strategic
backiracking by competent and less compatent readers in response 1o the fext innonsistencles.
Only those lookbacks which occurred at the inconsistent line waere analyzed. Thess data were
analyzed using @ 2 X 4 {Reading Ability X Toxt Separation) mixed factor ANOVA. The analysis
revealed a significant efiect for Reading Abllity (F(1,38)=6.376, p=.016) and a marginal
effec! for Text Separation (F(3, 114)=2.540, p=.060). Overall competen! readers made
greater use of backtracking, with a fendency for there to be less backtracking used with
increasing levels of te:t separation. Perhaps more revealing are the conditlonal probebilities
of backiracking given detection of the inconsistency by the two groups over the four levels of
text separation. There wac relatively little difference in the conditional probabllity of
backtracking between competent (P=.412) and less compelent {(p~.375) readers when the
inconsistent sentences occurred successivel,. For competent readers, the conditional
prohabilities declingd somewhat slowly (316, .278, and .267) with 2, 4 and & intervening
sentences. For less competent readers, however, the mﬁdétéonai probabilities plumeted
quickiy (.071, .000, and .000) when the inconsistent sentences were not consecutive, with
enly 1 Instance of backtrecking at 2 inteivening sentences and none at olther 4 or 8

intervening sentences. These data shouild be treated with caution, however, In view of the
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sparse use of backiracking by either group of readers.

Discusslon

The present ressarch Investigated the effect of text separation on the abliity of competent
and less compotent readers fo detsct text-based semantic inconsistencles. it was hypothesized
that the abliity of competent readers to detect inconsistencies would be relatively unaffecied
by the amount of fext separating the Inconsistent sentences, but that less competent readers
would show decreased detection of inconsistencies with increasing text separatisn. The prosent
results indicate that competent readers were able to dotect the inconsistencles readily at all
levels of text separation Investigated in the experimental paradigm. This finding is consistent
with the view that the corprehension monitoring processes used by competent readers involve
the tests of coherence betwaen new information and relevant information from the text being
read. The performance of the competent readers indicates that tests of propositional coherence
involved in comprehension monitoring were used effectively, and that new Information was
compared to relevant aspects of the text representation rather than restricting comparison 10
recant or foregrounded information.

Although the performance of the fess competent readers was comparable to that of the
competent readers when the inconsistent sentences were in proximily in the text, they
displayed greater difficulty in detecting inconsistencles as the distance between Inconsistent
santencas Incregsed. With 8 Intervening sentences, the difference was both significant and
substantial. This finding is consistunt with the vigw that lass competent readers rely on more

limited tests of local coherence in monitoring thelr comprehension. In the present data,

it



compelent and less compelent readers showed similar detection scores with 0, 2 and 4
Intervening sentences. This suggests that, within the context of the experimental situation,
local tests of coherence were sufficlent up to at lsast 5 sentences. Howsver the dramatic
decrease In detection scorss among less compstent readers when there were § intsrvening
sentences sugnests that such levels of text separation exceeded the span of local coherence
tests.

While these results are consistent with prediclions made on the basis of hypothesized
differences in the selection of propositions for use in coherence iesting, a word of caution is in
order. The coherence testing model allows for multiple passes through tho testing process
using alternative subsets of propositions when Initial tests fall to find suiicient overlap. An
aiternata explanation based on similar initial selection of propositions by comgpetent and less
competent roaders, but greater use of recursive followup tests by competent readers, could
also account for the results. This expianation would imply additional time on the part of the
competsnt readers afiributable to the additional passes through the lesling process. While the
present investigation cannot rule out the alternnie explanation, fotal reading time data argue
against such an explanation. Competent readers (M=1185.35 ticks) fook substantially iess
time than less competent readers (M=1460.45 ticks) at the critical 8-intervening sentence
level. This, however, represents total reading time rather than time spent specifically at the
inconsistent point. Additlonai ctudy is warranied to clarify further the rele of selection
criteria in accounting for differences in detection among competent and less competent

reagers.

Resuits of the analysis of backtracking suggest that text separation infiuenses not enly
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"detection of inconsistencies, but alsc strategic repalr. While both competent and less
¢ .ipsient readers showed similar levels of backiracking with consecutive inconsistent
saniences, less competent readers cisplayed almost no use of backiracking with
non-consscutive inconsistent sentences desplie some evidencs of awareness of the presence of
the inconsisiencies. While, as ncted eariier, these data should be treated with caution, they
rionetheless suggest differences in the willin ness of competent and less competent readers ©
initiate repalr under more demanding repair conditions, even when there is recognition that

such repair might e desirable.
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Notes

1. The terms "competent” and “less competent® are used here to dsscribe the readers In
recognition of the fact that all (?) coliege/university undergraduates are at least minimally
compatent in reading comprehension. At Issue here is @ comparison of groups that differ in

reading ability rather than ones that represent real exirernss on a comtinuum.
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Tuble 1

Means and SD's of Compatent and Less Competent readers Detection Scores
by Level of Text Sgparation

Level of Text Separation

{Number of intervening Sentences)
Y 2 4 8
Competent Maan .78 .85 80 .28
Readers S .38 22 31 185
Less
Competent Mean .80 .70 75 50
Readers St 41 47 44 49
Conditiona! Probabllities of Backtracking by Compatent and Less Competent
Readers by Leve! of Toxt Separation
Level of Text Separation
{Nummber of intervening Sertences)
¢ 2 4 8
Competent 412 318 278 283
Readers
Less
Competent 378 071 060 .000
Readers

16
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