
One of the most ubiquitous ideas in the cognitive-aging 
literature is that as we grow older, our abilities to engage 
in various forms of cognitive processing decline. Although 
this is true about a number of aspects of thought, there 
are some remarkable domains in which cognition remains 
largely unchanged or may even improve with age. The aim 
of this article is to present a review of the work that has 
been done in one of these areas of stability and improve-
ment. This area is the comprehension and memory for 
situation-specific information, also known as the situation 
model level of processing (Johnson-Laird, 1983; van Dijk 
& Kintsch, 1983; Zwaan & Radvansky, 1998).

It is well known that there are a number of areas of 
cognitive decline. For example, there is a decline in the 
speed with which older adults process information (Hart-
ley, 2006; Salthouse, 1994) that has broad consequences 
for the effectiveness and efficiency of cognition. For ex-
ample, it has been suggested that slower processing makes 
it difficult for older readers to maintain information from 
prior sections of text that are needed to adequately inter-
pret later sections, such as pronoun anaphors. There is also 
a general decline in working memory capacity, leaving 
older adults at a disadvantage in their ability to manage 
large amounts of information (Craik, Morris, & Glick, 
1989; Salthouse, 1991; Zacks, Hasher, & Li, 2000). This 
decline in working memory capacity may reflect a more 
general decline in the ability to suppress prepotent but ir-
relevant processing (e.g., Hasher & Zacks, 1988). Finally, 
it has been suggested that older adults have difficulty with 
tasks that require self-initiated processing (Einstein, Mc-
Daniel, Richardson, & Guynn, 1995; Farrimond, Knight, 
& Titov, 2006).

Despite these general declines, there are also areas of 
preservation (Schacter, Kihlstrom, Kaszniak, & Valdiserri, 
1993), including maintained abilities in crystallized intel-
ligence, gist-based processing, and the spread of semantic 
activation. This review extends these domains to situation 
model processing, which highlights an area of information 
processing other than preexperimental knowledge. There 
have now been a number of studies looking at the influence of 
aging on situation model creation (Morrow, Stine- Morrow, 
Leirer, Andrassy, & Kahn, 1997; Radvansky, Copeland, & 
Dijkstra, 2003; Radvansky, Copeland, Berish, & Zwaan, 
2003b; Stine-Morrow, Gagne, Morrow, &  DeWall, 2004; 
Stine-Morrow, Morrow, & Leno, 2002), leading to the con-
clusion that although older adults show marked declines at 
other levels of processing, such as surface form and text-
based levels, efficacy of processing at the situation model 
level is relatively well preserved (Radvansky, 1999).

Following an overview of situation model theory, two 
areas of work addressing issues of cognitive aging and 
situation model use are considered in this review. These 
are comprehension and memory. After a review of these 
areas, we will address issues of how working memory 
span is involved in situation models, how various theories 
and phenomena of cognitive aging can account for the ob-
served pattern of data, and how these findings on situation 
model processing fit into a larger theoretical framework 
of human cognition.

Situation ModelS

To be able to read and comprehend a narrative, a mental 
model of the text must be constructed that includes the 
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more easily determine whether or not two objects are in 
the same room when these objects are part of a current 
description of a room than when they are not (Morrow, 
Greenspan, & Bower, 1987), because both the objects and 
the room are represented in the current situation model. 
Physical characteristics, such as the color of an object or 
the attractiveness of a person described in a text, along 
with how this person feels or what he or she tries to ac-
complish at a given time, are properties associated with 
the entities and, therefore, also part of the situation.

Furthermore, within each spatial–temporal framework, 
there may be a number of structural relations conveying 
the relationships among the entities in the situation. These 
structural relations include spatial relations, such as a paint-
ing hanging above a desk, social relations between persons 
in a situation, ownership relations, such as one person buy-
ing a car from another person, or kinship relations.

Finally, because situations are dynamic, a series of 
 spatial–temporal frameworks can be joined by linking 
relations. These linking relations capture temporal and 
causal relations that produce dynamic changes in a situ-
ation. For example, a person may obtain ownership of a 
car on Monday but may have to sell it on Tuesday after he 
is fired from his job. These linking relations and changes 
therein are typically the focus of the ongoing situations be-
cause they capture the progression of events and ensuing 
creation and updating processes of the situation model.

People create a new situation model whenever they 
encounter a new event or are presented with information 
that is interpreted as describing multiple locations. An 
example is when individuals are instructed to memorize 
multiple sentences. If those sentences can be interpreted 
as describing a common situation, they can be integrated 
into a single situation model. However, if they are inter-
preted as describing multiple situations, a separate situa-
tion model is created for each one. For example, a descrip-
tion of a person looking at a clock and stirring a pot can be 
interpreted as describing the same situation and, so, can 
be integrated into a common situation model. However, a 
description of a person making a snowball and a descrip-
tion of that person stirring a pot are likely to be treated 
as describing separate situations. As a result, people are 
likely to create a separate situation model to represent 
each of these circumstances (e.g., Radvansky & Zacks, 
1991; Radvansky, Zwaan, Federico, & Franklin, 1998).

The other important aspect of situation model process-
ing to be covered is the updating of a situation model of 
dynamic events. Essentially, as the situation is changing, 
people need to alter their understanding of what the cur-
rent state of affairs is. The various types of updating that 
can occur in situation models will be discussed later when 
dynamic comprehension is covered.

In the next sections, we will briefly describe some major 
findings in situation model research on performance in 
language comprehension and memory. This will be ac-
companied by a report of how the findings in situation 
model research that includes elderly populations have not 
revealed the sorts of age-related declines that would be 
expected given the difficulties older adults are known to 
have with other types of processing.

characters, their goals and actions, and their relationships 
to one another, as well as the physical environment they 
operate in over a certain time period (Trabasso, Suh, Pay-
ton, & Jain, 1995). Readers also make inferences on the 
basis of their world knowledge and earlier experiences 
regarding the causes and consequences of events and re-
lationships between events (Rapp & Gerrig, 2002; Zwaan 
& Singer, 2003).

Kintsch and van Dijk (1978) have proposed a theory 
of text comprehension that includes two levels at which 
coherence can be achieved by readers and that are essen-
tial for understanding a text. Local coherence is estab-
lished when consecutive propositions can be connected 
successfully, whereas global coherence occurs when this 
is accomplished at the text level. Inferences can help to 
bridge gaps in local or global coherence. Their later model 
focuses on different levels of representation in text com-
prehension: the surface form, the textbase, and the situa-
tion model (van Dijk & Kintsch, 1983). This distinction 
in different levels of representation has been influential 
in the development of theories and applications of text 
comprehension and situation model research.

The surface form is a representation of the specific 
words and syntax used in a text. Although this sort of 
information is important for initial comprehension pro-
cesses, it is often rapidly forgotten (Sachs, 1967). The 
textbase is a representation of the propositional content 
of the text—that is, the idea units that are actually present 
in the text. Finally, the situation model (Johnson-Laird, 
1983; van Dijk & Kintsch, 1983; Zwaan & Radvansky, 
1998) is a representation, not of the text itself, but of the 
events described by the text. Thus, the situation model is a 
more referential mental representation that refers to a set 
of circumstances in a real or possible world, rather than 
being directly tied to the specific structure of a text. A 
situation model serves as an incomplete mental simulation 
of those described events.

Situation models are composed of a number of com-
ponents for different aspects of a situation (Wyer & Rad-
vansky, 1999). First, each situation model is enclosed in 
a spatial–temporal framework that defines the boundaries 
of a given event. The spatial framework is the location 
that the event is unfolding in. Events occurring within that 
location are considered to be part of the same situation, 
but events that occur in different locations are treated as 
different situations (e.g., Radvansky & Zacks, 1991). Any 
spatial location that contains an event would serve as a 
spatial framework, such as a room, building, or other well 
defined area (e.g., a park). The time frame is the span of 
time that the event is in force. For example, the duration 
of a movie would correspond to a time frame, with events 
that occur during the movie as part of one event. Events 
that occur beyond that time frame, however, are part of 
another event (Anderson, Garrod, & Sanford, 1983).

Within each spatial–temporal framework are a set of 
tokens that stand for the entities that are involved in the 
situation. These entities can be people, animals, objects, 
ideas, and so forth. Comprehenders are influenced by 
how these entities operate and relate to one another in the 
situation (Zwaan, 1999). For example, comprehenders can 
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Radvansky, Gerard, Zacks, and Hasher (1990) had 
younger and older participants read sentences that po-
tentially described the same situation, such as The host-
ess bought a mink coat in the furrier’s versus The host-
ess bought a mink coat from the furrier. The idea was that 
people would confuse sentences such as these because they 
likely referred to the same situation. This was in contrast 
to conditions in which people received sentences that were 
similarly altered but were unlikely to be interpreted as re-
ferring to the same situation, such as The hostess received 
a telegram in the furrier’s versus The hostess received a 
telegram from the furrier. If people were simply using a 
linguistic-based memory system, performance in these two 
conditions would be similar. However, both age groups 
made more errors in a recognition task when the distrac-
tor sentence described a situation similar to that described 
by the original sentence (young 5 .38; old 5 .40) than 
when the distractor sentence described a different situa-
tion (young 5 .18; old 5 .25), suggesting similar situation 
model creation in both age groups (effect size 5 1.53 for 
young and 1.11 for older adults).1 Older adults did make 
more errors overall, however.

The study described above demonstrates that situation 
model construction can occur for relatively small discourse 
units, such as sentences. The finding that more errors are 
made by younger and older adults when similar situations 
are described in different sentences suggests that the pro-
cess of situation model construction is subtle and occurs 
in a similar manner in younger and older adults. Compa-
rable results have been found at the text level.

Creation of a static situation model at the text level. 
When a person reads a text, the information that is being 
read varies in the degree to which it is important for prop-
erly understanding the described situation. Some of this in-
formation is of only peripheral importance and is likely to 
play little to no role in the understanding of an event. In con-
trast, other information is centrally critical to understanding 
the structure of the ongoing event. An important component 
to uncovering what is and is not likely to be important in 
a narrative is the causal structure. Information that has a 
greater number of causal links, in the sense of being either 
a cause or an effect of other events in the narrative, is gener-
ally more important in the described situation.

The processing of causal information does not appear 
to be affected by aging. For example, in a study by Stine-
Morrow et al. (2004), younger and older participants were 
presented with expository and narrative texts that were 
coded for causal importance. Importance ratings tend to 
be highly related to the degree of causal connectivity of a 
text (e.g., van den Broek, 1988). In this study, coding was 
conducted by a separate group of undergraduates that read 
passages of the narrative and expository texts and rated 
each sector of the passage for its importance to the passage 
as a whole. Reading time data were then submitted to re-
gression analyses that took into account these differences 
in causal importance, along with other, general charac-
teristics of the texts, such as word frequency and syllable 
length. What was found was that although older adults 
did not focus on processing the surface form and textbase 
levels to the same degree as the younger adults, they were 

CoMpRehenSion

Successful comprehension is tantamount to the ability 
to create a reasonably accurate situation model (van Dijk 
& Kintsch, 1983). Having a mental representation of the 
words, their lexical content, the structure of a sentence, and 
connections between sentences to establish coherence does 
not mean that a person has understood a text, any more than a 
word-processing program understands what is written using 
it. A higher level of referential representation and under-
standing is needed. This is the role of the situation model.

Given that situation model construction is so important 
for successful comprehension (Johnson-Laird, 1983; van 
Dijk & Kintsch, 1983; Zwaan & Radvansky, 1998), the 
idea that older adults are able to do this should be reflected 
in their ability to engage in the appropriate cognitive pro-
cesses during comprehension that lead to an adequate 
situation model’s being created. There are a number of 
processes that are involved in such situation model con-
struction. These processes include the creation of the situ-
ation model and the subsequent updating of that model.

Model Creation
Situation models are created when readers form a men-

tal representation while reading a text, with each model 
representing a unique situation or event (Radvansky & 
Zacks, 1997). These situation models can represent either 
dynamic or static situations. A state of affairs is a static sit-
uation in which no spatial or temporal change or change in 
ownership occurs, such as a person’s looking at his watch, 
whereas a course of events is a dynamic situation in which 
events are linked in a series, such as a person’s going from 
room to room in a house to find a lost book (Barwise & 
Perry, 1983).

Two types of relations are relevant in the construction 
of dynamic or static situations: causality and functional 
relations (a causal interaction among two or more enti-
ties). We first will focus on research in which materials 
have been used that describe static states of affairs. After 
that, work involving dynamic situations will be discussed. 
The first description will cover the comprehension of the 
causal and temporal aspects of a changing situation, which 
will be followed by coverage of the processes involved in 
updating a situation model.

Creation of static situation models at the sentence 
level. The creation of situation models has been described 
mostly in relation to narratives that have usually been 
between 8 and 16 sentences long to allow for elaborate 
situation model construction (Radvansky & Curiel, 1998; 
Zwaan, 1996; Zwaan & van Oostendorp, 1993). Simi-
lar situation model processes occur when sentences are 
read. Readers make mental representations of described 
situations or events so long as the description contains 
sufficient information and detail to construct a mental 
representation. The ensuing situation models can be con-
sidered static because, although a mental representation 
of the sentence is created, it does not change within the 
context of the sentence. Thus, we begin our assessment of 
older adults’ situation model processing at this relatively 
constrained level of input.
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of the current situation. These updating changes can take 
different forms. There are three basic types of updating 
that we will define here to help with the exposition of the 
findings in the literature. First, a new element could be in-
troduced into the situation. An example of this would be if 
a new person walked into the room that a story protagonist 
was occupying. In this case, the updating process would 
modify the situation model to include this new informa-
tion with an additional token to represent the new per-
son. Second, an old element could become irrelevant and 
would need to be removed from the situation model. An 
example of this would be if a person walked out of a room. 
In this case, the updating process would modify the situ-
ation model to remove newly irrelevant information from 
the foreground. Finally, a third type of updating is when 
there is a change in the quality of some element of the 
situation, such as a change of ownership of an object or a 
change of emotion from a neutral state to a sad state—for 
example, when an accident occurs to a person in the situ-
ation (e.g., de Vega, León, & Díaz, 1996). Because there 
is no relevant aging research on this last type of updating, 
we will not discuss it further.

In other words, as things change, people can update their 
models by adding new elements, removing newly irrele-
vant elements, or altering the characteristics of existing el-
ements. In terms of the first type of updating, the encoun-
ter of a new situational element causes a person to engage 
in a construction process that involves the establishment of 
a new situation. Radvansky, Copeland, et al. (2003) exam-
ined the updating of situation models as a result of tempo-
ral shifts. In this study, people read passages that contained 
temporal shift sentences that involved either a short time 
shift (a moment later) or a shift over a longer period of 
time (a day later). A short time shift involved essentially 
the same situation, such as painting a wall, whereas a long 
time shift indicated a major change in the situation, re-
quiring more substantial updating of the situation, such 
as painting the whole house. What was found was that 
people were slower to read a sentence with a longer tem-
poral shift than one with a shorter shift. That is, the intro-
duction of a new situational element—in this case, a new 
time frame—was accompanied by an increase in reading 
times, which presumably reflected the additional cognitive 
effort required to update the situation model. Importantly, 
although the older adults read more slowly, this effect was 
present for both the younger and the older adults. Specifi-
cally, the reading time difference between the short and the 
long time shift sentences was 236 msec for the younger 
adults (the effect size was .54) and 449 msec for the older 
adults (the effect size was .58).

In terms of the second type of updating, the removal 
of irrelevant information, there have been several stud-
ies that assessed updating for different types of situation 
elements, including space, time, and goals. This sort of 
updating along the spatial dimension would occur when 
a person changes location by moving from one place to 
another, rendering the earlier location irrelevant for the 
updated situation model.

A study by Radvansky, Copeland, et al. (2003) was 
modeled after a study by Glenberg, Meyer, and Lindem 

more attentive to the situation model level aspects, such as 
causal importance, relative to the younger adults. Younger 
adults’ reading focused on the situation model level to the 
degree of that of older adults only during a second reading 
of the texts, not during the first round.

Another way that the influence of causal relations has 
been examined is in terms of the processing of functional 
or nonfunctional spatial relations. Essentially, a functional 
spatial relation is one in which two entities in the situation 
either are actively interacting or are in a position to inter-
act. In contrast, a nonfunctional spatial relation is one in 
which two entities are in some relative spatial relation to 
one another and are unlikely to be interacting. A hammer 
above a nail is a functional interaction because the ham-
mer is likely to strike the nail, whereas a hammer to the 
right of a nail is a nonfunctional relation because there is 
likely to be no interaction in this case.

A study by Radvansky, Copeland, and Zwaan (2003) 
examined these sorts of functional relations and how their 
processing was affected by aging. What was found was 
that reading times for functional and nonfunctional sen-
tences differed, with people reading functional sentences 
more quickly than nonfunctional sentences, suggesting 
that it is easier to integrate that information into the causal 
structure of the situation model, as compared with non-
functional information. Importantly, both younger and 
older adults showed this functionality effect, with younger 
adults having a 24-msec/syllable reading time difference 
between these two conditions (the effect size was .51), 
and the older adults having a 45-msec/syllable reading 
time difference (the effect size was .60). Clearly, there is 
no evidence that there is an age-related loss of sensitivity 
to this sort of processing.

In a conceptually related study by Morrow, Leirer, and 
Altieri (1992), younger and older adults read a series of 
passages in which there were protagonists as well as minor 
characters. What was observed was that although there was 
an age difference in the ability to resolve anaphors that 
referred to minor characters, there was no such age effect 
for the protagonist. Take, for example, the following: The 
owner told the manager to check the register and liquor 
cabinets. She turned the front doorknob and made sure it 
was unlocked. There was an age difference for resolving 
the anaphor for the minor character she (the manager), but 
not for the protagonist (in this case, Jill, the waitress).

Thus, components of the situation model that are more 
prominent and, perhaps, a more integral part of the causal 
chain, as protagonists are more likely to be, are less af-
fected by aging. Older adults were less accurate in narra-
tive recall, however (which can be generally viewed as a 
measure of textbase processing), and readers with higher 
scores on sentence span measures read target sentences 
more quickly overall and demonstrated better narrative 
recall. It seems that age effects on updating processes in 
the situation model were mediated by sentence span.

Creation of dynamic Situation Models in texts: 
updating

As has been described earlier, one of the tasks given to 
readers of a narrative text is to update their understanding 
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the accuracy and response times to these critical probes, 
although older adults were slower and less accurate over-
all. The size of the updating effect was similar in both 
age groups, with 0.5% accuracy and 95-msec response 
time differences between the short and the long time shift 
conditions for the younger adults (the effect size was .05 
and .21, respectively) and 2.0% accuracy and 82-msec re-
sponse time difference for the older adults (the effect size 
was .18 and .15, respectively).

Another example of removing a situation model com-
ponent when it becomes irrelevant is the removal of goals 
after they have been completed. A study by Radvansky 
and Curiel (1998) examined younger and older adults, 
using a methodology developed by Suh and Trabasso 
(1993) and Lutz and Radvansky (1997). In this paradigm, 
people read texts in which a character goal was introduced 
(e.g., Jimmy wanted to get a bike). Then, later in the story, 
that goal was either completed (e.g., Jimmy got a bike) or 
was not and was a failed goal (e.g., Jimmy didn’t have the 
money for a new bike) or a neutral outcome (e.g., it is men-
tioned that Jimmy had gotten a bike in the past). Availabil-
ity of the goal was assessed by looking at response times 
to probe questions that asked about the critical goal. The 
findings indicated that, for both younger and older adults, 
the availability of the completed goal, relative to the failed 
goal, decreased, as demonstrated in longer response times 
for the completed goal condition. For younger adults, the 
average difference between the completed and the failed 
goal conditions was 183 msec (effect size for Experi-
ment 1 5 .40, effect size for Experiment 2 5 .27); it was 
227 msec for older adults (effect size for Experiment 1 5 
.16, effect size for Experiment 2 5 .30). Thus, there is no 
age deficit in the removal of newly irrelevant goals from 
the foreground of the situation model.

On the basis of the studies discussed above, we can 
conclude that situations described in texts are complex. 
As such, the processing of situation models should reflect 
this complexity. In most of the research on situation mod-
els, the concentration has been on only a single dimension 
or, perhaps, a pair of dimensions (Zwaan & Radvansky, 
1998). Research has shown, however, that it is possible to 
disentangle the processing of multiple dimensions in the 
context of a single study, thereby allowing researchers to 
use more naturalistic and fewer contrived texts.

One way of doing this is by comparing reading times as 
a function of whether there is a situational shift along one 
or more dimensions, such as those outlined by the event 
indexing model (Zwaan, Langston, & Graesser, 1995; 
Zwaan, Magliano, & Graesser, 1995), along with other text 
factors that are known to affect processing, such as number 
of syllables or word frequency. The event indexing model 
is a theory of how readers monitor multidimensional situa-
tions. As readers process and comprehend different aspects 
of these situations in the text, such as temporality, spatial-
ity, entity, causality, and intentionality, these aspects are 
constantly monitored and updated to take any spatial, tem-
poral, or causal changes into account (Zwaan, Langston, & 
Graesser, 1995). The idea is that people index changes in 
the dynamic situation by tracking each of these indices of 
different situations. This is important because it has been 

(1987). This study assessed the issue of aging and spatial 
updating by having people read short texts in which the 
character moved from one location to another. Of critical 
importance, prior to the spatial shift, an object was either 
associated with or dissociated from the person. This object 
should continue to be in the foreground of the situation 
model if it was associated with the person prior to moving 
to a new location. However, it should be removed from the 
foreground if it was dissociated from the person prior to 
the shift. What was found was that both younger and older 
adults showed a spatial shift effect in the accuracy with 
which questions about the critical object were answered, 
although older adults were less accurate overall. More-
over, the size of the updating effect was similar in both 
age groups, with 3.4% accuracy difference between the 
associated and the dissociated conditions for the younger 
adults (the effect size was .55) and a 4.6% difference for 
the older adults (the effect size was .43).

In another set of studies of spatial updating by Mor-
row, Leirer, Altieri, and Fitzsimmons (1994), Morrow 
et al. (1997), and Stine-Morrow et al. (2002), younger and 
older adults memorized a map of a building and then read 
narratives describing a protagonist moving through the 
building, doing various activities. During reading, people 
were interrupted with probes about objects in the build-
ing. What was observed was that both younger and older 
adults showed greater availability of object information 
for the room the protagonist was currently in, relative to 
objects in other rooms of the building. Moreover, spatial 
updating seemed to be more difficult for both younger 
and older readers when the target sentence did not men-
tion the room that contained the target object than when 
the target sentence did mention the room with the target 
object (Morrow et al., 1997). Older adults also answered 
comprehension questions as accurately as younger read-
ers. This suggests that younger adults and older adults up-
dated their situation models to a similar degree.

Removal updating along the temporal dimension oc-
curs when there has been a large shift in time and elements 
that were relevant in the previous time period are no lon-
ger relevant. This issue was examined in more detail in 
the study by Radvansky, Copeland, et al. (2003) discussed 
earlier that involved temporal updating. Apart from the 
reading time data described earlier, after the time shift had 
been read, people were given a probe word that referred 
to the active situation prior to the time shift but that would 
not be relevant after a long time shift. For example, in 
a story about a novelist, the text referred to the person’s 
writing prior to the time shift, and the probe word was 
typing. This concept should continue to be foregrounded if 
there was a short time shift. However, in the case of a long 
shift in time (e.g., a day later), it would not make sense 
if a person were still typing; hence, removal updating of 
what happened the day before would be likely to occur 
unless a plot-driven explanation could be conceived that 
would make this continuous typing more plausible—for 
example, if the reader knew that the novelist would always 
write books in a stretch of a couple of days (Rapp & Ger-
rig, 2002). Radvansky, Copeland, et al. found that both 
younger and older adults showed a temporal shift effect in 
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confusions for sentences that potentially described the 
same situation.

We know from several studies of aging that older adults 
do not remember individual words or sentences, especially 
syntactically complex sentences, as well as do younger 
adults (e.g., Engelkamp & Zimmer, 1997; Stine & Wing-
field, 1990; Stine-Morrow, Ryan, & Leonard, 2000; Zurif, 
Swinney, Prather, Wingfield, & Brownell, 1995). These 
findings correspond to memory for the surface form and 
propositional textbase levels that have been found to be 
compromised in older age. Younger and older adults in 
Stine and Wingfield’s study listened to and recalled ex-
pository passages that varied in propositional density and 
prose length. Older adults recalled a smaller proportion 
of propositions than did younger adults, especially when 
passages had greater propositional density, but this oc-
curred regardless of length of the passage.

The question is whether these age differences in text 
recall also hold for memory at the level of the situation 
model. A simple way to address this issue is to use a para-
digm developed by Schmalhofer and Glavanov (1986). In 
this paradigm, people are given a text to read. Then, after 
the text has been read, people are given a recognition test 
in which they are presented with sentences and asked to 
indicate whether each of those sentences has been read 
before in the story. Four classes of recognition probes are 
presented at test: the original sentence and three distrac-
tors (paraphrase, changed meaning with preserved situ-
ational correctness, and changed meaning with incorrect 
situational correctness). After the recognition task, sig-
nal detection discrimination scores are obtained to derive 
measures of the strength of the surface form, propositional 
textbase, and situation model levels.

There have been a number of experiments using this 
methodology. The general result is that older adults perform 
more poorly on the surface form and textbase levels than do 
the younger adults. However, at the situation model level, 
older adults do as well as or better than the younger adults 
(Radvansky, Copeland, et al., 2003; Radvansky, Copeland, 
& Zwaan, 2003; Radvansky et al., 2001). This suggests that 
memory at the situation model level is relatively resilient, as 
compared with other age-related declines.

Another approach to separating out the effects of the 
different levels of comprehension on memory was done in 
a study by Stine-Morrow et al. (1996). As in other work by 
Stine-Morrow and colleagues, situation model processing 
was operationalized in terms of serial position, with the 
idea that people are constructing a situation model as they 
progress through a text, in line with the structure-building 
framework (Gernsbacher, 1990). Of particular importance 
here was the observation that reading strategies differed 
for younger and older adults. Older adults, who showed 
better memory for the texts, showed greater sensitivity to 
processing at the situation model level and less time on 
surface form and textbase levels than did younger adults. 
This was in contrast to younger adults with better memory 
for text, who were more sensitive to the surface form and 
textbase levels of processing.

According to Stine-Morrow et al. (1996), this asymme-
try may reflect differential use of reading strategies based 

found that when significant changes occur along any of 
these index dimensions and the situation model must be 
appropriately updated, there is also an increase in reading 
time (e.g., Zwaan, Magliano, & Graesser, 1995; Zwaan, 
Radvansky, Hilliard, & Curiel, 1998).

A study by Radvansky, Zwaan, Curiel, and Cope-
land (2001) demonstrated how younger and older adults 
showed reading time slowdowns when situational shifts, 
such as shifts in time, occurred. Moreover, the sizes of 
the reading time effects were comparable in the younger 
and the older adults (see also Stine-Morrow, Loveless, & 
Soederberg, 1996, and Miller & Stine-Morrow, 1998, for 
a similar outcome using serial position as a measure of 
situation model processing). That is, when the narratives 
described shifts in space or time, there was a new agent or 
goal introduced in the stories, or there was a break in the 
causal structure, people slowed down when reading these 
passages. The idea is that at these points, people need to 
update their situation model to accommodate the various 
changes. What is interesting about this particular study is 
that it was able to show that people monitor these various 
changes simultaneously as they move through a longer, 
more involved text and that younger and older adults are 
similarly sensitive to these sorts of event-based changes.

In summary, across a wide range of comprehension 
tasks, anywhere from simple sentences to longer texts, 
a number of different processes are thought to operate at 
the situation model level. These include the understanding 
of situations described in a single sentence and the detec-
tion of temporal and spatial shifts, as well as the tracking 
of entity information across those shifts, the updating of 
character goal information, and the general disruption of 
reading that happens when a situational shift is marked 
in a text. In all of these cases, when younger and older 
adults were compared, although older adults may have had 
worse performance overall, in terms of processing speed 
or overall accuracy levels, there were no major differences 
as a consequence of age per se in terms of the measures 
indicating situation model level processing.

MeMoRy

The three levels of representation necessary for text 
comprehension (surface form, textbase, and situation 
model) can be extended to memory as well (van Dijk & 
Kintsch, 1983). How does aging affect how well situa-
tion models are remembered, relative to the other levels? 
According to situation model theory, a situation model is 
a representation of a state of affairs apart from the lan-
guage used to describe it. As such, it is expected that when 
people use their situation models to make decisions on 
the basis of their memory for the text they processed, they 
will confuse two descriptions that differ in their wording 
and propositional content but, at the same time, refer to 
the same event. Furthermore, if younger and older adults 
maintain their situation models in memory to a similar de-
gree, we can expect them to make these sorts of situation-
based errors to a similar extent. This is supported by the 
Radvansky et al. (1990) study described earlier, in which 
younger and older adults showed a similar rate of memory 
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The results showed that both younger and older adults 
had better memory for the functional relations than for 
the nonfunctional ones, with younger adults showing a 
difference of 23% in accuracy between these two condi-
tions and older adults showing a difference of 27% in ac-
curacy. Again, older adults appear to be similar to younger 
adults in their ability to identify and retain more important 
aspects of a described situation.

Now that we have considered two main areas of re-
search for situation model processing, comprehension and 
memory, we will turn to cases in which this age invariance 
is not observed.

exCeptionS to aGe invaRianCe in 
Situation Model pRoCeSSinG

Note that although there is little to no evidence for age 
deficits in the creation and updating of situation models 
during comprehension, this does not mean that other age-
related problems can be safely disregarded as having no 
impact on situation model level processing. On the con-
trary, in those cases in which successful model building 
depends on effective processing at other levels of repre-
sentation, age differences may be observed.

Some evidence for this comes from a recent study by 
Copeland and Radvansky (2007), in which people were 
presented with descriptions of the relations between pairs 
of objects. This work was based on a study by Ehrlich and 
Johnson-Laird (1982) that examined the use of textbase 
and situation model representations when descriptions of 
spatial relations were comprehended. In this task, people 
were given three sentence descriptions of the arrangement 
of four objects. In some cases, the description of each sub-
sequent sentence referred to an object in the previous sen-
tence. This was referred to as the continuous condition. 
An example of a continuous condition description is the 
following: (1) The tulip is behind the rose. (2) The rose is 
to the left of the lily. (3) The lily is in front of the daisy. In 
comparison, in some cases, the description of the objects 
in the second sentence did not refer to any of the objects 
in the first sentence. It was only when people received the 
third sentence that they could integrate this information 
into a single coherent situation model. This was referred 
to as the discontinuous condition. An example of a discon-
tinuous condition is the following: (1) The tulip is behind 
the rose. (2) The lily is in front of the daisy. (3) The rose is 
to the left of the lily. The participant’s task, after receiving 
the three descriptions, was to select a diagram that corre-
sponded to the correct arrangement of the four objects.

What Copeland and Radvansky (2007) found was that 
when these descriptions were sentences or object names in 
spatial relations, older adults showed a marked decline in 
performance. That is, they had difficulty holding propo-
sitional descriptions in short-term memory and then inte-
grating them into a complete situation model at the end. 
In fact, older adults were at chance in those conditions 
in which they needed to hold onto the propositional in-
formation before creating an integrated situation model. 
Thus, deficits at the propositional level produced deficits 
at the situation model level when model construction de-

on available cognitive resources in different age groups. 
Younger adults derive their high recall from text-based 
and bottom-up processing, whereas older adults can reach 
high levels of recall only when focusing on more global 
situation model and contextual processing, because the 
cognitive resources that are used at surface and textbase 
levels of processing may be insufficient and may not yield 
optimal recall. In other words, situation-based process-
ing may actually be a strategy used by older readers to 
compensate for cognitive declines that prevent them from 
focusing on textbase levels of processing (Stine-Morrow 
et al., 2002).

The use of situation models in memory can also be as-
sessed in terms of the organization of information in mem-
ory. Specifically, people organize information that refers 
to events in terms of the different situations that are being 
described. As such, multiple pieces of information that are 
presented separately but refer to the same situation will be 
integrated into a common situation model (Bransford & 
Franks, 1971). This has consequences for retrieval, in that 
information referring to similar concepts and information 
that can be integrated into a common situation model does 
not produce interference during later retrieval. In contrast, 
information that refers to similar concepts but does not 
refer to a common situation is stored in separate situation 
models in memory. These related models can then com-
pete with one another at retrieval, producing interference 
(Radvansky & Zacks, 1991).

What is interesting about this pattern in terms of aging 
is the degree to which older adults can also successfully 
integrate information in long-term memory and, thereby, 
avoid the effects of interference, which can be greater in 
older adults (Gerard, Zacks, Hasher, & Radvansky, 1990). 
Studies by Radvansky, Zacks, and Hasher (1996, 2005) 
explored this issue and showed that there was no age dif-
ference in the ability to integrate information into situation 
models and avoid fan effect interference. Specifically, both 
older and younger adults showed interference on a recogni-
tion task for information that could readily be integrated 
into a common situation model. Thus, the use of situation 
models in memory to avoid associative interference is done 
in a similar way by younger and older adults.

As with comprehension, there are different components 
to a situation, and it is reasonable to expect that these com-
ponents will not all be remembered to the same degree. 
Specifically, elements that are more important to the 
situation are remembered better than those that are more 
peripheral.

One way of looking at memory for central versus pe-
ripheral situation information is to compare memory for 
functional versus nonfunctional information, since func-
tional information would reflect central information, 
whereas nonfunctional information represents peripheral 
situation information. In a study by Radvansky, Copeland, 
and Zwaan (2003; the reading time data during compre-
hension were described earlier), people read stories that 
included functional and nonfunctional spatial relations. 
After reading all of the stories, people were given a forced 
choice recognition test in which they were to select the 
spatial relation that they remembered reading in the story. 
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Situation ModelS and  
WoRkinG MeMoRy

A factor that is relevant to situation model processing 
that has not been considered so far is the degree to which 
working memory resources influence the effectiveness of 
situation model processing. As an area of cognition that is 
known to decline with aging, working memory capacity 
may manifest itself in older adults as a performance decre-
ment when dealing with situation models.

There are several aspects of working memory that 
could be relevant to situation model processing. Perhaps 
the most extensively studied aspect of working memory 
has been working memory capacity. Working memory ca-
pacity is essentially the amount of active information a 
person can effectively manage and coordinate at one time. 
Although there are a number of theories on measures of 
working memory capacity, this basic idea is common to 
all of them. This construct is relevant to situation model 
processing in that the more capacity a person has, presum-
ably, the more effective people are at managing the con-
tents of their situation models, especially as those models 
become complex.

Although the connection between working memory 
capacity and situation model processing seems intuitive, 
recent work on this issue has suggested that there is no 
clear direct relation. Radvansky and Copeland (2004) 
found that measures of working memory capacity were 
unrelated to the ability to remember event descriptions, 
the detection of situational inconsistencies, and the influ-
ence of causal connectivity on performance. In a similar 
vein, Radvansky and Copeland (2001) found no relation 
between working memory capacity and situation model 
updating following spatial shifts. Finally, Radvansky and 
Copeland (2006) demonstrated that measures of working 
memory capacity were unrelated to the ability to integrate 
information into situation models. To our knowledge, at-
tempts to find direct relations between situation model 
construction and updating with memory span measures 
have failed so far.

Measures of working memory capacity do appear to be 
related to verbatim and textbase processing (Radvansky 
& Copeland, 2004). That is, working memory span scores 
appear to reflect the ability to remember specific word-
ings and the information explicitly contained in a text, 
rather than the situation described by the text. This is not 
surprising, given that is exactly what people are asked to 
do when taking working memory span tests, such as read-
ing and operation span tasks.

Although there is no evidence of a direct relation be-
tween working memory capacity, as measured by working 
memory capacity tests, and situation model processing, 
we do acknowledge that there can be profound indirect ef-
fects. For example, people with limited working memory 
capacities may have difficulty with long and syntactically 
convoluted sentences. This would strain their working 
memory capacity, and as a result, an incomplete or er-
roneous situation model could be created.

For example, a reader with limited working memory 
capacity could misinterpret the sentence Harry won a ten-

pended on the retention of that propositional information. 
However, when pictures of objects were presented, the re-
sults for the older adults resembled those for the younger 
adults. The idea is that situation models can be more di-
rectly created from nonlinguistic, situational information, 
removing the need to use propositional codes.

Overall, this pattern of data supports the idea that older 
adults have problems with situation models when there are 
difficulties processing at lower levels of comprehension, 
such as the propositional textbase level. Younger adults, 
on the other hand, tend to retain textbase information to a 
greater extent than do older adults (Stine-Morrow et al., 
2002). However, when the information being learned and 
processed more closely matches the structure of a situa-
tion model, older adults are able to update their situation 
models in a manner similar to that for the younger adults.

Generally, older adults have difficulty modifying their 
understanding of a situation once a mental representa-
tion has been created. This is most clearly seen in work 
by Hamm and Hasher (1992). In that study, people read a 
set of narratives. For some of these narratives, the readers 
were initially led to believe that one set of circumstances 
was true. For example, the readers may have been led to 
believe that the large building a person was entering was a 
hospital. Later in the story, information was presented that 
suggested a different interpretation and, hence, a different 
situation model, such as learning that the large building 
was a library. The results showed that although older adults 
were able to generate a new, correct inference, they also 
continued to maintain the older, inappropriate inference. 
Thus, older adults have a decreased ability to regulate the 
source of the contents of their event understanding, even 
when faced with clearly contradictory information.

Individual differences in how resources are allocated 
(e.g., Stine-Morrow, Miller, & Hertzog, 2006) in conjunc-
tion with age also seem to play a role in situation model 
construction. A study on spatial updating of objects in a 
building by younger and older adults demonstrated that 
older adults who were better comprehenders differen-
tially allocated more time to process sentences that did 
not mention target object locations than did poorer older 
comprehenders (Morrow et al., 1997). Moreover, regard-
less of age, better comprehenders slowed down in read-
ing when updating of object location was most difficult. 
Similar findings were obtained in a spatial updating study 
in which younger and older readers processed information 
regarding objects that were located at various distances 
from the protagonist (Stine-Morrow et al., 2002). Again, 
older adults who were better comprehenders allocated 
more processing time to parts in the text that required 
more substantial updating.

The findings suggest that to compensate for declines 
in cognitive resources, older adults adapt resource allo-
cation strategies that enable them to create and update 
situation models successfully. When substantial updating 
of the situation model is required, as when the distance 
between the object described in a text and the protagonist 
is relatively large, this strategy of resource allocation may 
be more pronounced among good comprehenders and/or 
older good comprehenders.
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When working memory capacity is used to divide par-
ticipants into low-span and high-span readers, it again 
shows only an indirect relationship with the ability to cre-
ate and update situation models (Radvansky et al., 1990). 
Low-span older adults make more errors on sentence 
comprehension tasks than do high-span older adults, and 
the difference between low-span and high-span younger 
adults is smaller (Radvansky et al., 1990). Moreover, when 
the effective construction of a situation model requires 
that a person hold a set of verbatim or propositional items 
in working memory prior to situation model construction, 
as in Copeland and Radvansky’s (2007) integration study 
described earlier, a deficit at the propositional textbase 
level puts the older adults at a disadvantage for creating 
a situation model, because that necessary information is 
not retained.

If there were a direct relationship between working 
memory capacity and situation model processing, the 
general decline in working memory that accompanies 
aging should result in a decline in performance if situa-
tion model processing were heavily dependent on it. That 
is, older adults are well known as having smaller working 
memory capacities than do younger adults. If the coor-
dination of the large amounts of information needed to 
create and update a situation model were dependent on a 
person’s working memory capacity, as measured by tra-
ditional measures of working memory span, older adults 
should have significantly poorer performance at the situa-
tion model level. However, no such relationship has been 
observed.

The findings, described above, indicate an indirect rela-
tionship between working memory capacity and situation 
model processing that supports some of the assumptions 
of the separate language interpretation resource theory 
(Caplan & Waters, 1999; DeDe, Caplan, Kemtes, & Wa-
ters, 2004; Waters, Caplan, & Rochon, 1995). This theory 
considers working memory—in particular, the verbal 
component of working memory—as a separate special-
ized domain that does not draw on a single resource. Ac-
cording to this account, working memory supports on-
line language comprehension but does not affect offline 
comprehension processes, such as text recall. This would 
explain how situation model construction and updating 
processes could be similar in younger and older adults, 
as long as these updating processes do not oppose one 
another, as was the case in the study by Hamm and Hasher 
(1992).

Our review would not support the single-resource ac-
count of cognitive capacity and text comprehension, 
which claims that there are various processes in compre-
hension that draw on a common limited cognitive capac-
ity (Carpenter, Miyake, & Just, 1994; Just & Carpenter, 
1992; Just, Carpenter, & Keller, 1996). If the assumptions 
of this theory were applied to situation model construction 
and aging, the prediction could be made that older adults 
should be less successful in situation model processing, 
relative to younger adults, because older adults experi-
ence declines in cognitive resources that draw from the 
same resources as verbatim and textbase processing. As 

nis match against William on a bright sunny day with a 
cool breeze coming from the North even though he had not 
been feeling well that morning as William being the one 
who did not feel well, instead of Harry. In this case, the 
reader was unable to retain the first part of the sentence 
referring to Harry in working memory to resolve the ana-
phor for he. Alternatively, a detail in the situation model 
could be left out, such as the fact that the breeze came 
from the North. Nevertheless, this same reader would still 
correctly construct a situation model of two male tennis 
players who had their match on a bright sunny day with 
a cool breeze and one of the players not feeling well. In 
other words, even if a person’s limited working memory 
capacity results in an incomplete creation of a situation 
model or a situation model that contains an erroneous de-
tail, construction of this situation model still takes place.

Several studies have revealed the differential allocation 
of processing resources to adequately update situation 
models for older adults, relative to younger adults (Mor-
row et al., 1997; Stine-Morrow et al., 1996). This may be 
an indication of another indirect relation between working 
memory capacity and situation model processing (Stine-
Morrow, Milinder, Pullara, & Herman, 2001). Although 
older adults seem to construct representations of ideas in 
the text in a manner similar to that of younger adults, the 
processing of these ideas takes longer and is affected more 
by increases in processing load (Stine & Hindman, 1994; 
Stine & Wingfield, 1990). Older adults also allocate less 
time to process new concepts while reading narratives, 
especially at the end of sentences (Stine, Cheung, & Hen-
derson, 1995). Moreover, older adults have more diffi-
culty identifying details in the text that are less important 
than other details, as compared with younger adults, when 
the propositional density of the text is greater (Wingfield 
& Stine-Morrow, 2000). Therefore, it seems that the dif-
ficulties older adults have with processing at the level of 
the textbase are associated with reduced working memory 
capacity, since there appears to be interference of less rel-
evant details with more relevant details in the processing 
of texts with high propositional density.

Another indirect relation between working memory 
capacity and situation model processing is observed in 
reasoning. Age-related decrements in performance in-
crease with increases in the number of situation models 
that are created in evaluation and construction tasks, 
such as syllogistic reasoning tasks (Gilinsky & Judd, 
1994). Moreover, both working memory and verbal abil-
ity (vocabulary) are predictors of age-related reasoning 
performance (Gilinsky & Judd, 1994). It seems that age-
related declines in syllogistic reasoning, which can be 
thought of as involving the evaluation of mental models 
that people create of the premises (Johnson-Laird, 1983), 
are mediated by age-related tendencies to accept believ-
able but invalid arguments as valid, whereas unbelievable 
yet valid arguments tend to be rejected with increasing 
age (Gilinsky & Judd, 1994). It is possible that creating 
situation models of both valid and plausible arguments 
is too taxing on working memory capacity, resulting in 
performance decrements.
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categories, schemas, and scripts (Arbuckle, Vanderleck, 
Harsany, & Lapidus, 1990; Hess, 1985).

Preserved schema knowledge in memory for text in old 
age was demonstrated by Arbuckle and colleagues (1990). 
Having access to relevant schema information, such as 
the presence of a title for a text, or having expertise in the 
subject area described was found to facilitate younger and 
older adults’ ability to remember information from text 
in cued recall and recognition, as well as free recall mea-
sures. Only in the free recall condition did younger adults 
outperform older adults. Morrow, Leirer, Andrassy, Heir, 
and Menard (1998) demonstrated a reduction in age dif-
ferences in the comprehension of medication information 
when schema-consistent list format and category headers 
were used. Facilitation of schematically organized ma-
terials was also found to facilitate recall in younger and 
older adults, relative to taxonomically organized materials 
(Hess, Flannagan, & Tate, 1993). These findings suggest 
relative age invariance in schematic processing as a rela-
tively preserved component of the memory system.

Preserved schema knowledge feeds into the understand-
ing of individual events described in texts and, so, is impor-
tant to situation model processing. When schema-related 
information is available, such as a title or domain-relevant 
knowledge, integration of schema-consistent information 
from the text is facilitated and helps integration of infor-
mation in the situation model as well. Thus, the better one’s 
schemas are, the better the situation models will be, since 
they are built based on information from these schemas. 
Moreover, if older adults have preserved semantic mem-
ory, they will continue to be able to utilize this information 
reliably in the construction of their situation models.

Another way that preserved schema knowledge can fa-
cilitate situation model construction is by allocating effort 
early in the reading process to construct a mental model of 
the text. This early, schema-based construction may mod-
erate demands on readers’ cognitive resources, because 
situation model creation and updating processes will take 
place within the constraints of schema-relevant informa-
tion. It is also likely to preclude text-based levels of pro-
cessing, because of a stronger emphasis on the gist of the 
text than on the text itself (Stine-Morrow et al., 1996).

On the basis of the research discussed above, it appears 
that the range of knowledge that is available to people as 
they are actively processing information online is essen-
tially the same in younger and older adults. This is impor-
tant for situation model construction, since an important 
aspect of this process is the drawing of inferences not ex-
plicitly provided. To compensate for lower verbatim or 
textbase recall, older adults could rely more on existing 
schematic knowledge and expend more effort during the 
phase of conceptual organization and integration, in order 
to construct an elaborate and accurate situation model. For 
example, older adults who acquired relevant knowledge 
about a topic were more likely to make elaborative infer-
ences during recall, relative to younger readers, although 
for both age groups utilization of this knowledge improved 
comprehension and recall (Miller, Stine- Morrow, Kirko-
rian, & Conroy, 2004). Alternatively, increased schema 
usage could reflect greater expertise on the part of older 

less total capacity is available to draw from, comprehen-
sion would be negatively affected.

iMpliCationS foR theoRy

The findings that have been discussed in this article 
have a number of implications for theory and research 
in cognitive psychology. The aim of this section is to ex-
plore these various implications. First, it will show that 
this area of research is in line with a broader context of 
age- invariant cognition, both to suggest how other stable 
aspects of human cognition may contribute to the preser-
vation of situation model processing and to point out what 
is unique about this form of preserved processing. Follow-
ing this exposition, we will discuss the implications for 
research in language comprehension, working memory, 
and cognitive aging.

age-invariant Cognition
A central claim of this review is that processing at the 

situation model level is relatively age invariant, provided 
that there are no difficulties at other levels of cognition 
that may provide input to the construction of the situation 
models. The studies discussed above demonstrated that 
younger and older adults tend to integrate information into 
the causal structure of the situation model (Radvansky, 
Copeland, & Zwaan, 2003). They also represent prominent 
and integral components of the situation model in a similar 
manner (Morrow et al., 1992). Likewise, younger and older 
adults display similar temporal updating when there is a 
substantial time shift in the narrative (Radvansky, Cope-
land, et al., 2003) and spatial updating that involves changes 
in the availability of an object relative to the protagonist 
(Morrow et al., 1997; Radvansky, Copeland, et al., 2003; 
Stine-Morrow et al., 2002). Finally, goal information that 
has become irrelevant for the situation model is processed 
in much the same way by younger and older adults.

The extent to which difficulties at other levels of cog-
nition may affect construction and updating of situation 
models is a topic to which we will return later. At this 
time, we will address the issue that similarities in situa-
tion model processing among younger and older adults 
are not unique. Rather, there are other aspects of cognition 
that are relatively well preserved, such as verbal abilities, 
implicit memory, and crystallized intelligence (Cerella, 
Rybash, Hoyer, & Commons, 1993; Schacter et al., 1993). 
In this section, we will review some of these areas of pre-
served abilities in aging, to help provide a larger context 
for understanding preserved situation model abilities. 
Specifically, we will describe the areas of crystallized in-
telligence, gist-based memory, and semantic activation.

One area known to be preserved with aging is crystal-
lized intelligence (Horn & McArdle, 1992), as opposed to 
fluid intelligence, which shows age-related declines. Crys-
tallized intelligence includes largely semantic knowledge 
that has accumulated over a lifetime, such as vocabulary 
and general world knowledge. Fluid intelligence refers to 
the ability to actively manipulate information. Crystallized 
intelligence refers to a wide range of semantic memories 
that are known to be relatively age invariant, including 
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That is, if older adults have difficulty parsing and process-
ing language as it is being heard or read, any subsequent 
cognitive processes that follow from this, including the 
construction of a situation model, will suffer. 

One question remains after our discussion of research 
findings that have demonstrated age-related declines at 
the surface and textbase level in language processing, but 
not at the level of the situation models: Why is this the 
case? This question can be broken up into separate ques-
tions dealing with different areas of research, such as why 
working memory span scores do not appear to be directly 
related to processing at the situation model level, what 
is different about situation model processing relative to 
surface and text-based processing, and, finally, why these 
age differences occur so selectively. Our discussion of im-
plications for different areas of cognition—language pro-
cessing, the role of working memory in complex thought, 
and changes in cognitive processing as a result of the natu-
ral aging process—will include tentative answers to these 
questions.

language processing
Because so much of the work on situation model pro-

cessing is done within the domain of language compre-
hension, it is not surprising that this age-related finding 
will have implications for that field. The critical point of 
the aging work is that although there are declines at the 
verbatim and propositional levels, there are not marked 
declines at the situation model level.

Traditional situation model research with younger 
adults by Kintsch, Welsch, Schmalhofer, and Zimny 
(1990) showed clear forgetting curves over time at the 
surface form and textbase levels, but not at the situation 
model level. Instead, information at the situation model 
level was retained at a relatively stable level of availabil-
ity. This suggests that situation models hold a privileged 
place in cognition and memory that allows them to remain 
available for much longer periods of time. The results of 
the work on aging indicate that this privileged status in-
sulates situation model processing from the declines that 
normally accompany aging as well. The question is, why 
does this occur?

One possibility for the resiliency of situation models is 
that they are a more primitive form of cognition. Taking 
an evolutionary perspective, it seems plausible that other 
creatures that lack our overblown brain power would have 
the capability to comprehend the situations that they find 
themselves in (Magliano, Radvansky, & Copeland, 2007). 
This is supported by a good deal of research in the animal 
learning domain, which shows that the sensitivity to situ-
ational structure, including causal structure (in the form of 
classical conditioning and the like), is well established.

Another explanation for differences between situation 
model processing and surface and textbase processing is 
a fundamental difference in function of processing that is 
the level of involvement or immersion by the reader. The 
finding that information described in the current situation 
is more active for the comprehender than information that 
is not part of the current situation (Glenberg et al., 1987; 
Morrow et al., 1987) suggests a greater involvement of 

adults who have had more practice at reading than have 
the younger adults and might not be just a means of com-
pensating for other cognitive declines.

Related to this issue are findings that there is little age 
difference in gist-based processing (Adams, Smith, Ny-
quist, & Perlmutter, 1997; Meyer & Rice, 1981; Zelinski, 
Light, & Gilewski, 1984). Although older adults show 
marked declines in processing for details from a text, their 
ability to remember the gist or main point of what they 
have been presented seems relatively intact (Holland & 
Rabbitt, 1990; Zelinski et al., 1984). Preserved memory 
for gist was also demonstrated in older adults when they 
were listening to expository discourse under conditions of 
noise. Younger and older adults demonstrated equal per-
formance on gist recall under these conditions, whereas 
older adults remembered fewer details overall (Schneider, 
Daneman, Murphy, & See, 2000).

A last age-invariant aspect of cognition that is relevant 
to situation model processing is the spread of activation 
during semantic retrieval. For example, semantic prim-
ing effects are similar in younger and older adults (Balota 
& Duchek, 1988; Burke, White, & Diaz, 1987; Howard, 
McAndrews, & Lasaga, 1981; see Duchek & Balota, 
1993, for an overview), with shorter response latencies 
for high-strength targets in young and older adults, rela-
tive to low-strength and neutral targets (Balota & Duchek, 
1988). Similar age invariance has been demonstrated for 
mediated priming (Bennett & McEvoy, 1999). The prim-
ing effects are even larger for the older adults in raw scores 
as a result of a relationship between semantic priming and 
cognitive slowing (Giffard, Desgranges, Kerrouche, Pio-
lino, & Eustache, 2003; Laver & Burke, 1993). Thus, the 
availability of broad-based world knowledge is similar in 
younger and older adults.

Overall, research on schema knowledge, gist-based 
text processing, and semantic priming suggests a relative 
absence of age differences. To some extent, older readers 
may be compensating for declines in fluid intelligence with 
preserved crystallized abilities and may use schema-based 
knowledge to make appropriate inferences and construct 
elaborate situation models similar to those of younger adults, 
who can also rely on verbatim and textbase knowledge. Also, 
it may be that with the substantially greater amounts of prac-
tice that older adults have gained over the years, they have 
become more expert comprehenders and use their schematic 
knowledge more effectively. Overall, this pattern of find-
ings is consistent with current research on aging issues, both 
in cross-sectional and longitudinal research, providing evi-
dence concerning preserved abilities in older age and indi-
vidual differences within older age groups (Andrews, Clark, 
& Luszcz, 2002; Newson & Kemps, 2005). 

At this point, it is clear that although older adults have 
difficulties at lower levels of processing, such as with ver-
batim and abstract propositional levels, they do not show 
any clear deficits in the processing of information at the 
situation model level per se. Most of the deficits that are 
seen at the situation model level, such as the difficulty 
older adults had in integrating spatial descriptions in the 
study by Copeland and Radvansky (2007), can be traced 
to problems at the surface or textbase levels of processing. 
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The reason this is an open question is because it is in 
contrast to a great deal of work showing that working 
memory span scores are correlated with performance on a 
number of verbal ability and reading comprehension tests 
(DeDe et al., 2004; Doiseau & Isingrini, 2005; Kemper & 
Sumner, 2001). However, closer examination of this line 
of research reveals that much of what is classified as ver-
bal ability and reading comprehension either involve an 
exclusive focus on the surface form or textbase levels or 
limit situation model level processing to only a portion of 
the overall score, along with a heavy influence of surface 
form and textbase processing (such as the verbal SAT). 
Thus, although measures of working memory capacity do 
assess processes that can spill over into deep comprehen-
sion, they do not appear to live up to the claim of being a 
direct indicator of this sort of comprehension.

The age-related findings we have reviewed here are 
consistent with those in other work, done exclusively with 
younger adults, that has shown that traditional working 
memory span scores are unrelated to performance at the 
situation model level (e.g., Radvansky & Copeland, 2004). 
For example, the ability of people to update a situation 
model is one task that could reasonably be assumed to in-
volve working memory. That is, updating requires a person 
to actively maintain several pieces of information in order 
to adjust the structure of their model to accommodate al-
tered circumstances. However, research has shown that 
the ability to update a situation model is unrelated to these 
traditional memory span scores (Radvansky & Copeland, 
2001). This does not mean that working memory is not 
involved in situation model processing. Instead, the work 
on situation models and aging suggests that the cognitive 
abilities tapped by traditional memory span measures are 
not the ones used in situation model processing. It seems 
likely that there would be involvement of other cognitive 
resources that are not tapped by these assessments.

aging
Finally, our discussion of research findings has impli-

cations for theories of cognitive aging. Most theories of 
cognitive aging have focused on declines in functioning 
and how they manifest themselves in various ways (Salt-
house, 1991; Zacks et al., 2000). There are relatively fewer 
theories that focus on preserved abilities that exist in the 
context of these regular declines. The work on situation 
models and aging is one domain in which preserved cog-
nitive abilities are clearly observed. The question is why 
this is the case.

Our discussion of the literature suggests that the de-
clines that occur as a result of age-related changes in neu-
rophysiology are largely confined to more delicate cogni-
tive processes, such as those that involve episodic memory 
for propositions. More fundamental cognitive processes 
that are likely involved in situation model processing are 
more likely to be preserved. A parallel to this would be the 
various cognitive processes that are affected by brain dam-
age, such as amnesia. Episodic memory is more delicate 
and more prone to disruption, as with retrograde amnesia, 
which can occur with a blow to the head, than are semantic 
and procedural memories, which are more durable and 

the reader with the current, updated situation than with 
earlier described situations or situations that are otherwise 
not current. Spatiotemporal characteristics of the situation 
may help establish a relatively rich mental representation 
of the situation in which the comprehender can be im-
mersed. It seems that whereas surface form and textbase 
processing are important for initial comprehension, elabo-
rate mental representations of situations allow the reader 
to simulate an experience of the situation similar to what 
the protagonist would experience.

One reason that older adults are as proficient as younger 
adults in creating and updating these multilevel situation 
models could be that older adults utilize previous reading 
experiences and schema-based knowledge that they accu-
mulated from earlier experiences to build those situation 
models. These previous reading experiences and their ac-
cumulated schema-based knowledge that may be relevant 
in situation model construction then can help reduce de-
mands on cognitive resources. Instead, these resources 
may be used to construct elaborate mental representations 
of the current situation.

Studies have demonstrated that schema utilization 
reduced age differences in memory for prose passages 
(Arbuckle et al., 1990), whereas background knowledge 
contributed to the frequency with which knowledge-based 
inferences were made by older readers (Miller et al., 
2004). In other words, knowledge derived from schemas, 
other domains, or a lifetime of reading experiences may 
contribute to a greater efficiency with which processing 
resources are expended during the construction of mental 
representations of text and may help older adults to main-
tain levels of situation model processing similar to those 
of younger adults (Stine-Morrow et al., 2006).

Regardless of the specific cause(s) for the absence 
of an age difference, it is clear that the work with older 
adults reinforces the idea that language processing at the 
situation model level has characteristics that distinguish 
it from other levels of processing. Although the process-
ing of situation model representations during comprehen-
sion does interact with more language-based processes, to 
fully understand how situation models are important for 
language processing, we need to acknowledge that these 
representations have qualities and properties that are quite 
different from those derived from linguistic-oriented pro-
cesses and representations.

Working Memory
Another domain of cognitive theory for which these 

findings have serious implications is working memory. 
Essentially, it is well established that there are declines in 
working memory capacity as a person ages (Craik & Byrd, 
1982). We have already discussed how working memory 
limitations will affect situation model processing. Here, 
we will discuss some ways in which working memory 
theories are limited in capturing aspects of language pro-
cessing more generally. However, although such declines 
do exist, we do not observe any general decline in how 
situation models are used. In other words, the question 
is why working memory span scores do not appear to be 
directly related to processing at the situation model level.
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cessing and using schemas. Many of the preserved process-
ing abilities that older adults have at the situation model 
level must take into account the specific, detailed aspects 
of the ongoing situation. For example, the processing of 
functional relations requires an understanding of how two 
entities are interacting in a meaningful way, which may 
not be schema based (such as standing under a bridge to 
get out of the rain). Also, preserved or superior memory 
at the situation model level on recognition tests using the 
Schmalhofer and Glavanov (1986) procedure requires dis-
criminating between inferences and incorrect statements, 
both of which are thematically consistent with the text. If 
older adults were simply engaging in gist-based processing, 
it would be expected that they would have a harder time 
discriminating between these two and should do worse than 
the younger adults. However, the opposite is true.

ConCluSionS

Over the past several years, there has been a great deal 
of work addressing the issue of whether older adults show 
deficits in processing at the situation model level. The gen-
eral consensus appears to be that there is no decline. This 
occurs in the face of other cognitive declines, such as a 
slowdown in processing speed (Salthouse, 1996), smaller 
working memory capacities (Craik & Byrd, 1982), de-
clines in inhibitory abilities (Hasher & Zacks, 1988), and 
decreased abilities to initiate cognitive processes (Craik, 
1977), such as those found with prospective memory. This 
review has illustrated the expansiveness of this preserved 
cognitive ability and has explored how it is related to other 
abilities that are preserved in cognitive aging.

This work has implications for research in language 
comprehension, working memory, and aging in showing 
that the situation model is a more fundamental level of 
understanding that is relatively durable in the face of defi-
cits at other, more abstract levels of processing. Given the 
cognitive declines that unmistakably exist in older adults, 
the preservation of mental processing and representation 
at the level of the situation model suggests that this is a 
more robust form of thought that is more firmly estab-
lished and can withstand the various declines that accom-
pany aging. It seems unlikely that this age-related stability 
is solely a consequence of an increase in gist-based pro-
cessing. Instead, this durability may arise from the use of 
more fundamental representational processes that would 
be less likely to suffer under the relatively mild neurologi-
cal disruption that accompanies normal aging. This has 
the broader implication that situation model processing, 
although a “higher level” process, is a more rudimentary 
form of thought than is the processing of propositional 
information that is found in so much of the research on 
memory and comprehension.
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have better neurological underpinnings (e.g., Tulving, 
1985).

It should be noted that more fundamental does not mean 
less important, nor does it mean that lower level processes 
are not involved. Situation models are clearly higher level 
representations. The successful creation of an adequate 
situation model is tantamount to effective comprehension 
and can even be thought of as the goal of the comprehen-
sion process. Thus, in some sense, the abilities needed to 
satisfy the basic goal of comprehension remain intact in 
the face of other age-related declines. The existence of 
evidence, in some cases, that older adults may actually be 
more effective at processing at the situation model level 
suggests that not all age-related changes are negative.

One of the questions that need to be answered is what 
the impetus is for those cases in which there are actually 
improvements in processing at the situation model level 
for older adults. One possibility is that as people age, 
there are clear declines in some abilities. As such, the 
person must find some way to compensate for this loss. 
The situation model level may be one locus of such com-
pensatory efforts. Essentially, as processing abilities at 
the surface form and textbase levels decline, older adults 
are forced to place a greater emphasis on schema-based 
knowledge and the situation model level to counteract this 
deficit. Thus, older adults may be better able to abstract 
the moral of a story but, at the same time, have poorer 
memory for the story itself (Adams, 1991; Adams et al., 
1997; Narvaez, Radvansky, & Lynchard, 2007). They also 
seem to utilize background knowledge to make elabora-
tive inferences during recall of a text and respond bet-
ter to  inference-based comprehension questions, relative 
to younger adults (Miller et al., 2004). In other words, if 
older adults can tap into a knowledge base of a longer 
reading history and focus on applying this knowledge and 
conceptual integration while processing a text, this may 
pay off in the construction and updating of situation mod-
els that turn out to be similar to those of younger adults 
and possibly contain a larger inference structure than do 
those of younger adults.

Work in other areas of cognitive gerontology, such as 
schema processing, has suggested that older adults are 
more likely to rely on gist-based representations, as op-
posed to more detailed representations (Holland & Rab-
bitt, 1990). This makes older adults more prone to false 
memories and schema-consistent inferences, because they 
may incorporate erroneous yet gist-consistent informa-
tion into their situation model of the events described. The 
work on situation models may be seen as being in line with 
this general characteristic of aging. And, to some degree, 
it is. However, the preserved processing at the situation 
model level goes beyond gist-based representations by 
using schemas, as well as including functional relations 
between entities that are part of the events described.

Although a situation model can be viewed as less detail 
oriented than is a surface form or textbase representation, 
it is not simply the case that older adults are engaged in 
more gist-based and general processing. Situation model 
processing is more elaborate than general information pro-
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