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Many reading researchers have explored the processes
used in situation model construction (e.g., Kintsch &
Welsch, 1991;Myers & O’Brien, 1998; Zwaan, Langston,
& Graesser, 1995), but there has been less investigation
into the exact nature of situation models. The traditional
theoretical position has been that situation models are
sets of propositions and therefore “amodal” symbolic
systems (Kintsch, 1998; van Dijk & Kintsch, 1983). Re-
cently, theorists have suggested that situation model con-
struction may involve “modal” symbol systems—that is,
perceptual symbols that represent knowledge (Barsalou,
1999;Glenberg, 1997;Glenberg & Robertson,1999;Mac-
Whinney, 1999; Zwaan, 1999). In order to account for
the phenomenological richness of discourse comprehen-
sion, the perceptual symbols framework suggests that
comprehension entails establishingan analogue relation-
ship between the text and the reader’s backgroundknowl-
edge. Barsalou (1999) claims that knowledge may take
the form of perceptual symbols, which are derived di-
rectly from perceptual experiences. The use of these per-
ceptual symbols in reading facilitates the construction of
a situationmodel (Glenberg & Robertson,1999).As Zwaan
(1999) argues, amodal and modal systems may not be
mutually exclusive; readers may use both types of repre-
sentation in reading comprehension. However, the recent
theoretical claims put forth by Barsalou (1999), Glenberg
(1997), and MacWhinney (1999) suggest that “the time is

ripe for investigationsinto the role of perceptual represen-
tations in discourse comprehension”(Zwaan, 1999, p. 87).

The typical approach for investigating how readers
represent perceptual information—specifically, visual or
spatial information—has been to give texts that elicit a
visual representation analogous to the three-dimensional
space of our real experiences (see Morrow, 1994, for a
review of this research) or to give texts that are accom-
panied by a photograph (Glenberg & Langston, 1992;
Glenberg & Robertson, 1999). The intent of the present
research was to examine situation models derived from
texts that do not describe spatial relations or are not ac-
companied by a picture. This research explores the possi-
bility that even situation models generated from non-
spatial texts may have perceptual properties similar to
perceptual experience. In the present experiments, I used
texts that did not inherently require or elicit a spatial rep-
resentation; these were texts that described everyday ac-
tions and events, such as ordering food at a restaurant.
Experiment 1 tested the hypothesis that the generation of
situation models engages perceptual processing that in-
volves visuospatial information. In order to explore this is-
sue, I borrowed the dual-task logic used in some cognitive–
perceptual research (Baddeley, 1992; Brooks, 1968).
When readers are comprehendinga text, if given a concur-
rent task that engages visuospatial processes, this should
impair situation model construction if it, too, engages the
same processes. In Experiment 1, I gave readers sets of
either high- or low-imagery sentences to hold in memory
while reading texts. The hypothesis tested was that hold-
ing high-imagery sentences in memory would involve
some of the processes used in situation model construc-
tion. Therefore, readers should have more difficulty gen-
erating a situation model when holding high-imagery
sentences in memory than when holding low-imagery sen-
tences in memory.

In order to examine the impact of this memory load on
situationmodel construction,I used O’Brien and Albrecht’s
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These experiments examined the hypothesis that situation model construction involves perceptual
processing—specifically, processing that involves visuospatial information. In this research, a dual-
task paradigm was used to demonstrate that tasks that engage visuospatial processes interfere more
with the generation of a situation model than tasks that are less likely to involve these processes or
tasks that are verbal in nature. Using Albrecht and O’Brien’s (1993) contradiction effect as evidence of
situation model construction, Experiment 1 demonstrated that participants reading short texts while
simultaneously holding high-imagery sentences in memory failed to show a significant contradiction
effect in comparison with readers holding low-imagery sentences in memory. In Experiment 2, partic-
ipants reading texts while retaining a difficult visuospatial memory load showed disrupted compre-
hension in comparison with readers retaining a verbal memory load.
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(1992; Albrecht & O’Brien, 1993) measure of situation
model construction, the contradiction effect. This effect
occurs when readers are given a passage to read and, to-
ward the end, encounter a critical sentence that is locally
coherent with the preceding sentence but is either con-
sistent or inconsistent with information presented earlier
in the passage. Here is an example: Mary may be either
initiallydescribed as a vegetarian or as someone who en-
joys eating at McDonald’s often. This is then followed by
several sentences that are intended to background that
information so that no further mention is made of Mary’s
eating habits. The critical sentence follows then and states
that Mary ordered a hamburger. Using texts such as this,
O’Brien and his colleagues (Albrecht & O’Brien, 1993;
Huitema, Dopkins, Klin, & Myers, 1993; Myers, O’Brien,
Albrecht, & Mason, 1994) have found that reading times
for the critical sentence were significantly longer in the
inconsistent text conditionthan in the consistent text con-
dition. This is a situation model effect, because it dem-
onstrates that readers are engaged in maintaining global
coherence even when the text is locally coherent.The con-
tradiction effect provides a measure of situation model
construction—if a reader fails to establish a global under-
standing of the situation described by the text, the con-
tradiction effect would not occur.

In Experiment 1, I predicted that the maintenance of
high-imagerysentencesand the generationof a perceptual-
like situation model would engage the same processes,
causing interference in one or both of these tasks. In the
dual-task paradigm, impairment on either task is evi-
dence that the two tasks share resources (Kruley, Sciama,
& Glenberg, 1994; Sims & Hegarty, 1997). Participants
in Experiment 1 were told that their primary task was to
remember sets of sentences presented to them. They were
also told that they would be reading short texts between
when they were given the sets of sentences and when
they would have to recall them. Given the emphasis on
the memory task, I expected that the interference from
shared processes and resources would be reflected in im-
pairment on the comprehension task. Therefore, the pri-
mary prediction was that readers holding high-imagery
sentences in memory would show a reduced contradiction
effect in comparison with readers holding low-imagery
sentences in memory. However, if construction of the sit-
uation model competes for the processes used in holding
high-imagery sentences in memory, interference could
also be reflected in overall comprehension difficulty for
the texts read by the high-imagery participants (longer
reading times for all the sentences of the texts) or in poor
memory for the high-imagery sentences.

EXPERIMENT 1

Method
Participants. One hundred students from Gettysburg College

took part in this experiment. Three students’ data were not included
in the analyses because they answered more than half of the com-
prehension questions that followed each text incorrectly. Of the re-

maining 97 participants, 48 were in the high-imagery condition and
49 were in the low-imagery condition. Participants either received
credit for their research participation requirement in their general
psychology course or were paid $5.00 for their participation.

Design and Materials . This study used a 2 (type of memory
load: high-imagery sentences vs. low-imagery sentences) 3 2 (sen-
tence type: consistent sentences vs. inconsistent sentences) mixed
design. Type of memory load was manipulated between subjects,
and sentence type was manipulated within subjects. Four dependent
variables were computed: reading time for the critical sentence,
reading time for the sentence that followed the critical sentence, av-
erage reading times for the sentences that preceded the critical sen-
tences, and percentage correct for the memory load task.

Fifteen sets of f ive high- and five low-imagery sentences were
chosen from materials used by Glass and his colleagues (e.g., Glass,
Eddy, & Schwanenflugel, 1980; Glass, Millen, Beck, & Eddy, 1985).
An example of a high-imagery sentences is A star of David has six
points; an example of a low-imagery sentence is The shortest month
is February . In Glass’s research, these sentences had been rated on
imagery as well as equated on truth agreement, comprehensibility
ratings, and word length.

Fifteen experimental passages were chosen from the materials
used by Albrecht and O’Brien (1993). A full description of these
passages can be found in Albrecht and O’Brien, and an example
passage is presented in the Appendix. Fourteen experimental passages
were randomly divided into two sets of 7 passages, and 1 passage was
chosen to be used as a practice passage. Sentence type was counter-
balanced across participants so that half of the participants received
one set of 7 passages in the consistent condition and the other set in
the inconsistent condition, whereas the other half of the participants
received the reverse. The order of the 14 passages was randomly
determined but was the same for each participant. A simple question
followed each passage to ensure that the reader was comprehending
each passage.

Procedure. The participants were randomly assigned to one of
two memory load conditions and one of two material sets. Each par-
ticipant was individually tested in a session that lasted approximately
40 min. All of the materials were presented on a video monitor con-
trolled by an IBM-PC 486 computer.

Participants were told that they were taking part in a memory ex-
periment and would be asked to remember sets of five sentences.
Each trial started with the word Ready, presented for 2 sec at the
center of the computer screen. This was followed by the first sen-
tence of the memory set, which was on the screen for 6 sec. The par-
ticipants read the sentence aloud to the experimenter and were told
to try to understand the sentence because they would be asked to re-
member it. This procedure continued until the participants had been
presented five sentences. After this memory set, participants were
given a “distractor” task, which was to read a short text presented on
the computer screen one sentence at a time. A string of asterisks
appeared in the center of the screen for 2 sec, signaling that the text
was to begin. These asterisks were replaced by the first sentence of
the text. The participants read each sentence of the text silently at
their own normal reading pace. When they were ready for the next
sentence, they pressed the space bar. Each press of the space bar
erased the current sentence and presented the next sentence. Read-
ing time was the time between keypresses. When the participant
pressed the space bar at the end of the passage, the word Question
appeared at the center of the screen for 2 sec. This was followed by
the comprehension question. In response to this question, the par-
ticipants pressed either the Yes or the No key (the “B” key and the
“N” key, respectively, covered with a “Y” and “N” sticker). If they
responded incorrectly to this question, the word ERROR was presented
at the center of the screen for 2 sec.

Immediately after the subject had responded to this question, the
words Memory Test appeared in the center of the screen. The par-
ticipants recalled as many of the five sentences presented before the
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text as possible or recalled any part of the sentences. The experimenter
had a list of the sentences to be recalled and recorded each partici-
pant’s recall by underlining what part of each sentence was remem-
bered. When the participant had recalled as much as he/she could
from the memory set, the experimenter started this same cycle again.
This procedure continued until all 14 of the experimental passages
had been read. Participants received one practice session.

Results
Reading times. The reading times for all sentences of

the texts were recorded, with the reading times of the
critical target sentences and the posttarget sentences of
primary interest. The analyses for the posttarget sentences
showed few significant differences across conditions,
and when there were differences, they were in the same
direction as were the effects for the critical target sen-
tences. Therefore, only the analyses for the critical target
sentences will be presented. Reading times for critical
sentences that were three standard deviations from their
mean were discarded. This eliminated less than 3% of the
data. The reading time data were analyzed two ways: an
analysis that included reading times for the texts in which
participants had answered the comprehension question
incorrectly (which occurred 11.7% of the time across all
participants), and an analysis that excluded reading times
for the texts in which the participants had made compre-
hension errors. There were no differences between these
analyses, so only the results of the analyses for the read-
ing times computed when there were no comprehension
errors are presented. In both experiments reported in this
article, I conducted analyses of variance (ANOVAs) on
both subject (F1) and item (F2 ) means, and I used p < .05
unless otherwise noted.

The reading times for the critical target sentences are
presented in Table 1. Critical sentences were read more
slowly for participants in the high-imagery memory load
condition than in the low-imagery memory load condi-
tion [F1(1,95) 5 6.52, MSe 5 40,667; F2(1,26) 5 7.39,
MSe 5 23,952].Furthermore, critical sentences were read
more slowly in the inconsistent sentence type condition
than in the consistent sentence type condition [F1(1,95) 5
6.70, MSe 5 76,437; F2(1,26) 5 5.49, MSe 5 65,570].
Despite the fact that the contradiction effect (significant
reading time difference between consistent and inconsis-
tent sentence types) was twice the size for the low-imagery-
load participants (137 msec) as for the high-imagery-
load participants (69 msec), the interaction of sentence
type and memory load was not significant [F1(1,95) 5
2.73, MSe 5 76,437, p > .10; F2(1,26) 5 2.26, MSe 5

65,570, p > .10]. However, planned comparisons con-
firmed the prediction that although the high-imagery
memory load participants did not show the significant
contradiction effect in their reading times [F1(1,47) 5
1.25, p > .25; F2(1,13) 5 2.56, p > .10], the low-imagery-
load participants did show the expected contradiction ef-
fect [F1(1,48) 5 7.41, MSe 5 61,656; F2(1,13) 5 3.03,
MSe 5 49,358, p 5 .07].

In order to determine whether there was a difference
between the high-imagery memory load participants and
the low-imagery memory load participantsin overall com-
prehension difficulty, an analysis was conducted on av-
erage reading times for each participant for the sentences
of the texts that preceded the critical sentences. In this
analysis, the memory load variable but not the sentence
type variable was analyzed,because the consistent/incon-
sistent manipulation was only relevant for the critical
sentences. An analysis of these reading times indicated
that the high-imagery memory load participants took sig-
nificantly longer to read the texts (M 5 2,825 msec) than
the low-imagery memory load participants (M 5 2,515
msec) [F1(1,94) 5 4.10, MSe 5 51,851].

Recall. A strict scoring system was used for the recall
data such that for each of the five sentences in each mem-
ory set, if all the words of a sentence were recalled, a
score of 1 was given. If a participant did not remember all
of the words but at least half of the words of a sentence
were recalled, a score of .5 was received. The participant’s
final recall score was an average across all 14 memory sets.

The mean percentage correct recall for high- and low-
imagery sentences, presented separately when they fol-
lowed either consistent or inconsistent texts, is found in
Table 2. These data indicate that high- and low-imagery
sentences were recalled equally well [F(1,95) 5 1.91, p >
.10], and recall of these sentences did not vary as a func-
tion of whether they were recalled following a critical
sentence that was consistent or inconsistent with the ear-
lier text [F(1,95) 5 2.11, p > .10].

Discussion
Experiment 1 tested the hypothesis that holding high-

imagery sentences in working memory engaged the same
perceptual processes that are needed for situation model
construction. Therefore, I predicted that readers in the
high-imagery memory load condition would show im-
paired situationmodel effects in comparison with readers
in the low-imagery memory load condition.The results of
this experiment supported this prediction.High-imagery

Table 1
Mean Reading Times (in Milliseconds) for Critical Sentences
as a Function of Sentence Type and Memory: Experiment 1

Sentence Type

Consistent Inconsistent

Memory Load M SD M SD

High imagery 1,744 523 1,813 511
Low imagery 1,470 462 1,607 510

Table 2
Mean Percentage Correct Recall as a Function of
Sentence Type and Memory Load: Experiment 1

Sentence Type

Consistent Inconsistent

Memory Load M SD M SD

High imagery 58 14 57 14
Low imagery 55 14 53 15
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memory load participants showed disrupted situation
model construction in their reading time data—the ab-
sence of a significant contradiction effect—but low-
imagery memory load participants showed the typical
situationmodel effect. Furthermore, readers holding high-
imagery sentences in memory showed overall compre-
hension difficulty in their long reading times of all sen-
tences of the text.

The reduction of the contradiction effect to 69 msec
for the high-imagery-load participants is quite remark-
able, given that this effect, with the same materials, has
been both reliable and robust in several published stud-
ies (e.g., Albrecht & O’Brien, 1993; Huitema et al., 1993;
Myers et al., 1994). One explanation for the loss of the
contradictioneffect is that for the high-imagery-load par-
ticipants, holding these sentences required visuospatial
resources needed for building a situation model—lead-
ing to long reading times and minimal evidence that the
text was interpreted. An alternative explanationfor these
data is that high-imagery sentences were simply more
difficult to maintain as a memory load than low-imagery
sentences, and thus, the comprehension task suffered.
However, the latter explanation was not supported by the
recall data, which indicated that high-imagery sentences
were not more difficult to recall; in fact, the trend in the
data suggests that they were slightly easier to recall. This
trend is certainly consistent with prior research compar-
ing the recall of concrete as opposed to abstract material
and high- as opposed to low-imagery materials (Glass
et al., 1980; Paivio, 1969). I directly tested the issue of
the difficultyof the memory load task in Experiment 2 and
will therefore postpone further discussion of this alterna-
tive explanation until the discussion of that experiment.

The data from Experiment 1 suggest that the genera-
tion of a situation model and the maintenance of high-
imagery sentences in memory interfered with one an-
other. In Experiment 2, I investigated this result further.
If situation model construction engages perceptual pro-
cessing that involvesvisuospatial information, then, when
a reader must perform a concurrent task that is known to
engage visuospatial processes, situation model effects
should be disrupted. In previous research, the dual-task
paradigm has been used to investigate when processes
are shared between tasks (Baddeley, 1992). Recently,
Sims and Hegarty (1997) employed a dual-task paradigm
to demonstrate that a reasoning task that involved men-
tal animation relied on the resources of working memory’s
visuospatial sketchpad. Kruley et al. (1994) employed a
dual-task paradigm to show that the comprehension of
text accompanied by a picture involvesvisuospatialwork-
ing memory. Kruley et al. found a specific selective in-
terference effect: The comprehension of texts in a pic-
ture conditionbut not in a no-picture condition interfered
with a concurrent spatial task, the ability to remember
the position of dots on a grid matrix. Furthermore, the
presence of the picture with the text impaired the dot task
but did not impair a concurrent nonspatial task, a task in
which participants were asked to remember a string of

digits while listening to the text. Kruley et al.’s interpre-
tation of these results was that visuospatial working
memory processes were needed to both hold the original
dot matrix in memory and use the picture in comprehend-
ing the text (the picture did not interfere with the dot task
in an experiment in which participants had no compre-
hension demands).

In Experiment 2, one group of participants held in
memory an array of dots presented in a matrix and later
decided whether a second matrix was the same as or dif-
ferent from the first. Another group of participants held
in memory a string of letters and later decided whether a
single letter presented to them was in that string. While
participants were waiting for their second matrix/letter,
they read short texts and answered simple questionsabout
the texts. Overall, I expected that the participants hold-
ing a dot array in memory while reading would show im-
paired situation model construction (reduced contradic-
tion effect) in comparison with participants holding a
letter string in memory. In this experiment, I also ma-
nipulated the difficulty of the dot and letter string tasks.
I predicted that because both the dot task and situation
model construction needed visuospatial resources, the
difficulty of the dot task would affect the readers’ ability
to comprehend the texts. However, if the letter string task
and the generation of a situation model were independent,
the difficulty of the letter string task would have little im-
pact on the interpretation of the texts.

EXPERIMENT 2

Method
Participants. One hundred and forty students from Gettysburg

College took part in this experiment. One student’s data were not in-
cluded in the analyses because that student answered more than half
of the comprehension questions that followed each text incorrectly.
Of the remaining 139 participants, 70 were in the dot task condition,
with 34 in the low-difficulty condition and 36 in the high-difficulty
conditions; 69 were in the letter string condition, with 33 in the low-
difficulty condition and 36 in the high-difficulty condition. The par-
ticipants either received credit for their research participation require-
ment in their general psychology course or were paid $5.00 for their
participation.

Design and Materials . This study used a 2 (type of load task:
dot task vs. letter string task) 3 2 (diff iculty: high vs. low) 3 2
(sentence type: consistent sentences vs. inconsistent sentences)
mixed design. Type of load task and difficulty of that task were ma-
nipulated between subjects, and sentence type was manipulated
within subjects. The four dependent variables computed in Exper-
iment 1 were again computed.

Comprehension task. The texts used in Experiment 1 were used
also in this experiment. Sentence type was counterbalanced across
participants.

Dot task. The visuospatial memory load task was that used by
Kruley et al. (1994) and Sims and Hegarty (1997). The dot display
was presented on a rectangular grid, 4 cells 3 4 cells, that almost
filled the computer screen. This display was shown for 667 msec. For
the low-difficulty dot task condition, three solid black dots were ran-
domly presented within the cells of the grid; for the high-difficulty
dot task condition, five solid black dots were randomly presented
within the grid. For the verification of the dot display, half of the
judgments were same decisions (the grid was identical to the initial
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grid) and half were different decisions (the grid was changed so that
one dot from the initial grid was relocated to a randomly determined
empty cell adjacent to its original cell). The order of the same/
different trials was random but the same across participants.

Letter string task. This verbal secondary task was used by Sims
and Hegarty (1997) and is similar to the verbal interference tasks
used in other dual-task studies (Baddeley & Hitch, 1974). This task
was chosen because it has been shown to be equal in difficulty to
the dot task (Sims & Hegarty, 1997). On each trial, a string of let-
ters (all consonants) was presented at the center of the screen for
3 sec. For the low-difficulty condition, this was a string of four let-
ters; for the high-difficulty condition, this was a string of six letters.
For verification, a single letter was presented at the center of the
screen, and the participant had to make a yes/no decision as to
whether this letter was part of the original letter string. Half of the
trials were true trials and half were false trials; the order of these
true/false trials was random but was the same across participants.

Procedure. The participants were randomly assigned to one of
the four load type/difficulty conditions (dot task/low difficulty, dot
task/high diff iculty, letter string task/low diff iculty, letter string
task/high difficulty) and then one of the two material sets. The par-
ticipants were told that they would be doing two things in this ex-
periment. Directions informed them, depending on their condition,
that they would be briefly presented with a collection of dots on a
grid or a string of letters and that they should look at this display/
string carefully because they would have to verify what they had seen.
The dot task participants saw the initial display and then later made
a “same” or a “different” judgment to a second display. If they saw a
display identical to the original display, they pressed the “S” key
for a same judgment (the “B” key covered with a labeled sticker).
If they saw a display different from the original display, they pressed
the “D” key for a different judgment (the “N” key). The letter string
participants saw the original string and then later had to verify
whether one letter presented was in this original string. If it was in
the string, they pressed the “Y” key on the keyboard (the “B” key).
If the test letter was not in the original string, they pressed the “N”
key. Examples of both true and false trials for both the dot task and
the letter string task were presented on paper to the participants, as
well as explanations of the correct responses.

The participants were told that between the original display of
the dots/letter string and the verification task, they would be receiv-
ing short texts to read. The procedure for reading the texts was iden-
tical to that in Experiment 1. The participants were given one practice
session. When the participants were ready, they began the experi-
mental session that entailed 14 cycles of the procedure above.

Results
Reading times. As in Experiment 1, the reading times

for all sentences of the texts were recorded, with the read-
ing times of the critical target sentences and the posttar-
get sentences of primary interest. Reading times for criti-
cal sentences that were three standard deviations from
their mean were discarded. This eliminated approxi-
mately 4% of the data. Results are presented for the crit-
ical target sentences when there were no comprehension
errors (errors occurred only 7.0% of the time across all
participants).

The reading times for the critical target sentences for
all experimental conditionsare presented in Table 3. In an
overall 2 (type of load task) 3 2 (difficulty of task) 3 2
(sentence type) mixed factor ANOVA the triple inter-
actionwas notsignificant[F1(1,135)5 2.03,MSe 5 64,744,
p > .10; F2(1,52) 5 1.05, MSe = 51,778,p >.10]. However,
the primary interaction of interest, the sentence type 3

task type interaction, was significant [F1(1,135) 5 4.57,
MSe = 64,744; F2(1,52) 5 3.78, MSe 5 51,778, p 5 .07].
These data indicate that in the dot task condition, the
contradiction effect (consistent 5 1,838 msec vs. incon-
sistent 5 2,027 msec), while still significant [F1(1,69) 5
7.11, MSe 5 61,165; F2(1,27) 5 13.16, MSe 5 33,647]
was greatly reduced in magnitude in comparison with the
letter string task condition (consistent 5 1,692 msec vs.
inconsistent 5 2,012 msec) [F1(1,68) 5 51.19, MSe 5
68,112; F2(1,27) 5 13.19, MSe 5 68,317]. Furthermore,
the difficulty 3 sentence type interaction was margin-
ally significant for the dot task [F1(1,68) = 3.15, MSe 5
61,034,p 5 .07; F2(1,52) 5 3.64, MSe = 45,306, p 5 .08]
but was not significant for the letter string task (both F1
and F2 < 1.0). Planned analyses indicated that for the
participants reading with the visuospatial memory load,
when the dot task was low in difficulty, the contradiction
effect was significant [F1(1,33) 5 20.35, MSe 5 45,562;
F2(1,13) 5 8.41, MSe 5 45,210]. However, when the dot
task was high in difficulty, the contradiction effect was
lost [F1(1,35) 5 3.23, MSe 5 75,621, p >.10; F2(1,13) 5
2.92, MSe 5 21,394, p > .10]. For the letter string task,
the difficultymanipulationdid not affect the contradiction
effect. The contradiction effect was strong for both the
low- and high-difficulty conditions [for low difficulty
F1(1,32) 5 22.71, MSe 5 91,092; F2(1,13) 5 8.66, MSe 5
67,748, and for high difficulty F1(1,35) 5 30.48, MSe 5
47,862; F2(1,13) 5 4.57, MSe 5 72,758].

As in Experiment 1, an analysis that compared partic-
ipants’ average reading time for sentences prior to the
critical sentences in each condition was conducted in or-
der to determine whether there were differences in over-
all comprehension difficulty between conditions. In this
analysis, the variables of task type and difficulty were
analyzed but not sentence type. This analysis yielded a
significant task type 3 difficulty interaction[F1(1,133)5
6.62, MSe 5 844,147]. Tests for simple effects indicated
that the only significant difference between these means
was that between the high-difficulty dot task condition
(M 5 3,449 msec) and the high-difficultyletter string con-
dition (M 5 2,995 msec) [F1(1,70) 5 4.41, MSe 5
841,253]. When the visuospatial memory load was diffi-
cult, readers had more difficulty reading the sentences of
the text than when the verbal memory load was difficult.

Performanceon dot task/letter string task. The mean
percentageof correct responses on the dot and letter string

Table 3
Mean Reading Times (in Milliseconds) for

Critical Sentences as a Function of Task Type,
Sentence Type, and Difficulty: Experiment 2

Sentence Type

Consistent Inconsistent

Task Type Difficulty M SD M SD

Dot low 1,707 565 1,940 589
high 1,970 635 2,114 611

Letter string low 1,816 494 2,170 706
high 1,569 496 1,854 508
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tasks as a function of difficulty and sentence type is found
in Table 4. An overall 2 (type of load task) 3 2 (difficulty
of task) 3 2 (sentence type) mixed factor ANOVA indi-
cated a significant main effect of task type [F1(1,135) 5
5.68, MSe 5 1.19], with more errors occurring in the let-
ter task than in the dot task. There was also a significant
main effect of difficulty [F1(1,135) 5 20.18,MSe 5 1.19],
with more errors occurring in the high-difficulty condi-
tions than in the low-difficulty conditions. Furthermore,
there was a significant task type 3 difficulty interaction
[F1(1,135) 5 6.21, MSe 5 1.19]. Tests for the simple ef-
fect of difficulty for each task type indicated that the ef-
fect of difficulty was not significant for the dot task (mean
percentage correct for low difficulty = 85, mean percent-
age for high difficulty 5 81) [F1(1,68) 5 2.29, MSe 5
1.05], but was significant for the letter string task (mean
percentage correct for low difficulty 5 85, mean per-
centage for high difficulty 5 72) [F1(1,67) 5 21.57,
MSe 5 1.33].

Discussion
In Experiment 2, I examined the hypothesis that if the

constructionof a situation model involvesperceptual pro-
cessing—namely, visuospatial processes—then a con-
current task that also engaged these processes would dis-
rupt comprehension more than a concurrent task that did
not engage these processes. The results of Experiment 2
supported this prediction.These data show a selective in-
terference effect: Holding a dot array in memory reduced
the contradictioneffect but holdinga letter string in mem-
ory did not. Importantly, manipulating the difficulty of
the dot task, which had only a small effect on the accu-
racy of the dot task itself, affected the magnitude of the
contradiction effect. In the high-difficulty condition of
the dot task, readers failed to show a significant contra-
diction effect, a reflection of the interfering effects of this
concurrent task on situation model construction. On the
other hand, manipulating the difficulty of the letter string
task, which did affect performance on the letter task itself,
did not affect the magnitude of the contradiction effect.
Holding a letter string in memory while interpreting a
text was difficult, as was evidenced by the performance
on the letter string task, but this concurrent task did not
interfere with the processes used in generating a situa-
tion model of the text.

One might hypothesize that the reason why the con-
tradiction effect was impaired for the readers in the dot
task conditions but was not for the readers in the letter
string conditions was that the dot task was simply more
difficult than the letter string task. Prior research suggests
that this is not true (Sims & Hegarty, 1997), and there
was also no evidence for this in the present data. In fact,
overall performance on the dot task was better than per-
formance on the letter string task. In addition, there was
no evidence for any clear speed/accuracy tradeoff in these
data; in the dot task and the letter string task, there was
an inconsistent relationship between reading times and
performance on the concurrent task. In the dot task, slower
reading times in the high-difficulty condition were asso-
ciated with poorer performance on the dot task. This sug-
gests that the two tasks were sharing resources and were
interfering with one another. In the letter string task,
faster reading times in the high-difficulty conditionwere
accompanied by poorer performance on the task itself.
One explanation for the fast reading times in the high-
difficulty letter string condition is that readers knew that
when given a six-letter string to hold in memory, they were
not going to do well on the task unless they read the sen-
tences of the text quickly. Despite this strategy, however,
they had difficulty with the letter decision. Furthermore,
although these letter string participants read the texts
quickly, they still showed evidence of building situation
models— the contradiction effect was very strong in this
condition.This suggests that the letter string task and the
comprehension task were independent of one another.

CONCLUSIONS

Researchers have claimed that situation models may
not be propositional as are their complementary repre-
sentations, the surface structure and the textbase, but in-
stead may be image-like or have perceptual components
(Ericsson & Kintsch, 1995; Glenberg, Meyer, & Lindem,
1987; Johnson-Laird, 1983). Recently, the argument has
been made that comprehension entails indexingwords to
objects that are represented as perceptual symbols stored
in memory. These perceptual representations determine
affordances—or a way for the reader to envision the inter-
action of these objects that the text is describing (Barsalou,
1999;Glenberg & Robertson,1999). The present research
tested the hypothesis that situation model construction
involves perceptual processes—namely, visuospatialpro-
cesses—and that therefore, if those processes are engaged
in another task during reading, comprehension suffers.
In Experiment 1, holding high-imagery sentences in
memory prevented readers from constructing a situation
model, as was reflected in the absence of a significantcon-
tradiction effect, but holding low-imagery sentences in
memory did not affect the contradiction effect. Experi-
ment 2 indicated that a difficult visuospatial memory
load interfered more with the comprehension task than
did a verbal memory load. These results support the con-

Table 4
Mean Percentage Correct Responses as a Function of

Task Type, Sentence Type, and Difficulty: Experiment 2

Sentence Type

Consistent Inconsistent

Task Type Difficulty M SD M SD

Dot low 84 14 87 14
high 83 14 79 13

Letter string low 85 15 86 15
high 76 15 68 16
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tention that text comprehension involves constructing
situation models that have perceptual components.

It is interesting to note that the evidence of situation
model construction, the contradiction effect, was never
completely eliminated in either Experiment 1 or Exper-
iment 2. It was reduced when there were demands on
visuospatial resources, indicating interference, but even
with those demands, readers could interpret the text
enough to show a trend toward a contradiction effect. It
may be that maintaininga visual array does not completely
deplete visuospatial resources and, therefore, that some
are available for comprehensionprocesses. For good read-
ers, the processes involved in situation model construc-
tion may be fairly well automatized, thus requiring few
resources. Therefore, only a concurrent task that requires
heavy use of visuospatial processes could disrupt situa-
tion model construction, and this is perhaps why the
high-difficulty dot task condition showed the greatest in-
terference effect. Another possibility for why the con-
tradiction effect appears resistant to interference is that
when visuospatial resources are being used, perhaps an
alternative nonvisual language process is employed to
generate a situationmodel.This alternativemethod of con-
struction may provide a limited interpretation of the text.

The present research does suggest that visuospatial pro-
cesses are engaged during situation model construction,
but these data do not necessarily indicate that situation
models are image-like. Many situation model research-
ers have argued that it is unrealistic to believe that read-
ers construct “lifelike” mental representations (McKoon
& Ratcliff, 1992; Zwaan & Radvansky, 1998). Generat-
ing a detailed mental image of a situation described by a
text would require much time and effort, and this would
be inefficient for a level of representation that needs to be
fluid and can change with each new unit of text (Denis,
1996). However, creating a representation that uses per-
ceptual symbols to represent certain protagonists or ob-
jects, or to instantiate inferences generated by the reader,
is consistent with the nature of situation models. It is also
possible that perceptual processes, or visuospatial pro-
cesses, are used in constructing a situation model that is
ultimately propositional in nature.
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APPENDIX
Example Passage From Experiments 1 and 2

Introduction:
Today, Mary was meeting a friend for lunch. She arrived early at the restaurant and decided to get a table.

After she sat down, she started looking at the menu.

Elaboration:
Consistent: This was Mary’s favorite restaurantbecause it had fantastic junk food. Mary enjoyedeating any-

thing that was quick and easy to fix. In fact, she ate at McDonalds at least three times a week. Mary never
worried about her diet and saw no reason to eat nutritious foods.

Inconsistent: This was Mary’s favorite restaurant because it had fantastic health food. Mary, a health nut,
has been a strict vegetarian for ten years. Her favorite food was cauliflower. Mary was so serious about her
diet that she refused to eat anything which was fried or cooked in grease.

Background:
After about ten minutes, Mary’s friend arrived. It had been a few months since they had seen each other.

Because of this they had a lot to talk about and chatted for over a half hour. Finally, Mary signaled the waiter
to come take their orders. Mary checked the menu one more time. She had a hard time deciding what to have
for lunch.

Critical Target Sentence:
Mary ordered a cheeseburgerand fries.

Posttarget Sentence:
She handed the menu back to the waiter.

Conclusion:
Her friend didn’t have as much trouble decidingwhat she wanted.She orderedand they began to chat again.

They didn’t realize there was so much for them to catch up on.

(Manuscript received November 15, 1999;
revision accepted for publication August 29, 2000.)
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