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Script processing in a natural situation
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our interpretations, inferences, expectations, attention,
and later retrieval of various input.

A considerable amount of research activity has been
devoted to scripts, which are one class of schemata (e.g.,
Abbott, Black, & Smith, 1985; Bellezza & Bower, 1982;
Bower et al., 1979; Graesser et al., 1979; Graesser, Woll,
Kolwalski, & Smith, 1980; Haberlandt & Bingham, 1984;
Light & Anderson, 1983; Owens, Bower, & Black, 1979;
Smith & Graesser, 1981; Walker & Yekovich, 1984). A
script as a schematic knowledge structure represents the
interrelationships among its components. The components
refer to the roles, props, and actions that are found in var
ious scripted activities, such as eating at a restaurant,
washing a car, etc. As an example, consider a restaurant
script that contains roles (e.g., hostess, waiter, customer,
and cashier), props (e.g., tables, chairs, and menus), and
an ordered series of actions (e.g., the customer reads the
menu, the customer orders, the customer eats, and the
customer pays the bill). The components or variables of
the script have slots that can be filled by specific input
that is encountered in a scripted activity. Alternatively,
the variable slots of a script may be filled inferentially
with typical values during comprehension. When a script's
variable slots have been filled by explicit input and/or by
inferences, the script is said to be instantiated. An instan
tiated script corresponds to a memory trace of a scripted
activity that has been registered as having occurred at a
specific time and place.

Much of the research on scripts has examined how
script-based knowledge structures are utilized in the
process of encoding, interpreting, drawing inferences, and
guiding the retrieval of action sequences occurring in a
script-based text. Usually, the actions presented in a script
based text vary in the degree to which they match the un
derlying variable slots of a script in memory. Some ac-

This research was supported by National Institute of Mental Health
Grant MH3349I , awarded to Arthur Graesser. Authors Nakamura, Riha,
and Zimmerman were members of Graesser's Cognitive Research Group
when this study was conducted. We would like to thank Charles Clifton,
Douglas Medin, and two anonymous reviewers for providing very help
ful comments on an earlier draft of this manuscript. Requests for reprints
should be addressed to Glenn Nakamura, Department of Psychology,
University of Illinois, 603 E. Daniel, Champaign, IL 61820.

The role of memory schemata in natural situations appears to be an important topic. An ex
periment is reported that addresses this topic by showing that a schema-based model developed
under laboratory conditions is generalizable to a natural situation. Students in a laboratory sec
tion of a course received a lecture by a lecturer who performed actions that were relevant (e.g.,
underlining a word on the blackboard) or irrelevant (e.g., sipping coffee) with respect to a lecture
script. A surprise recognition memory test showed that irrelevant actions were remembered bet
ter than relevant actions. This major result was consistent with a prediction made by a schema
copy plus tag model.

Are memory phenomena that occur in the laboratory
generalizable to various everyday life situations? To what
degree can our memory theorizing be generalized from
the laboratory to various everyday life situations? In the
past, memory researchers have usually ignored these and
other related questions. As a consequence, there is a need
to know more about memory as it occurs in various natural
situations (Neisser, 1976, 1978, 1982). The present study
focuses on the generalizability of a schema-based model
in explaining incidental recognition memory for actions
performed by a lecturer in the course of giving a lecture.

During the last decade, the schema construct has
provided an important and influential theoretical frame
work for guiding investigations of comprehension and
memory (Alba & Hasher, 1983; Anderson, 1977; Bower,
Black, & Turner, 1979; Bransford & Johnson, 1972;
Brewer & Nakamura, 1984; Brewer & Treyens, 1981;
Friedman, 1979; Graesser, 1981; Graesser, Gordon, &
Sawyer, 1979; Graesser & Nakamura, 1982; Kintsch &
van Dijk, 1978; Lichtenstein & Brewer, 1980; Mandler,
1979; McDaniel, 1984; Minsky, 1975; Rubin & Kontis,
1983; Rumelhart & Ortony, 1977; Schank & Abelson,
1977; Spiro, 1977; Thorndyke & Hayes-Roth, 1979). In
general, a schema can be conceptualized as an abstract
generic knowledge structure that contains interrelation
ships among its typical components and the typical attrib
utes of the components. A schema functions by guiding
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tions in the text are irrelevant to the script. Irrelevant ac
tions are those actions that do not occur frequently in a
scripted activity, but that when they do occur they do not
seem strange, bizarre, or inconsistent. Also, irrelevant
actions are not instrumental in achieving the goals of the
scripted activity. For example, putting a pen in one's
pocket is irrelevant to the restaurant script, whereas walk
ing on a table in a restaurant is bizarre, and not paying
the bill after eating in a restaurant is inconsistent. Some
actions in the text may be relevant to the script. Relevant
actions are those actions that normally occur in a scripted
activity and they are instrumental in achieving the goals
of the scripted activity. For example, ordering dinner is
relevant to the restaurant script. Thus, the actions
presented in a text may vary in relevancy with respect
to the underlying script in memory. One requirement of
a script-based model is that it should be able to explain
memory for relevant and irrelevant actions, since actions
occurring in a scripted activity are rarely ever a perfect
match to the variable slots of the underlying script.

A schema copy plus tag (SC + T) model has been pro
posed and developed by Graesser (Graesser, 1981;
Graesser et aI., 1979; Graesser & Nakamura, 1982;
Graesser et al., 1980; Smith & Graesser, 1981) in order
to explain memory for relevant and irrelevant actions oc
curring in script-based passages. According to the SC + T
model, a specific memory trace is constructed by the com
prehender for every scripted activity that is read or heard.
This memory trace contains a pointer to an instantiated
script that has been copied from a permanent generic
script. The instantiated script contains a subset of the
script-relevant actions whose variable slots were activated
by explicit information that was mentioned in the passage.
In addition, there is a subset of script-relevant actions
whose variable slots were activated by default. That is,
the variable slots were activated as the result of script
based inferences occurring during comprehension of the
text. Thus, the instantiated script contains activated ex
plicit and inferred script-relevant actions. The memory
trace also contains a set of tags, each of which corresponds
to an irrelevant action. Each of these tags is a distinctive
unit that is automatically incorporated into the memory
trace.

The SC + T model makes a number of predictions that
have been confirmed by past research. However, only two
of the more important predictions will be discussed here.
First, the SC + T model predicts that recognition memory
discrimination should be better for irrelevant than for rele
vant actions. We define recognition memory discrimina
tion for relevant and irrelevant actions as the ability to
discriminate between target and distractor test actions.
Specifically, for both relevant and irrelevant actions, the
hit rate for target actions and the false-alarm rate for dis
tractor actions is obtained in order to compute D', which
is a measure of memory discrimination. This first predic
tion follows from the representational assumptions of the
SC + T model. Explicitly stated irrelevant actions are
separately and distinctively tagged in the memory trace.
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In contrast, unstated irrelevant actions are not tagged in
memory, since there is no script to infer them during com
prehension. Thus, it should be easy to discriminate be
tween those irrelevant actions that were stated and those
that were not stated. It will be harder, however, to dis
criminate between those relevant actions that were stated
and activated in the instantiated script and those relevant
actions that were not stated, but were activated in the in
stantiated script due to script-based inferences occurring
during comprehension. In addition, some of the unstated
relevant actions may be inferred at the time of retrieval,
and they are generated from the generic script. This
memory discrimination prediction regarding relevant and
irrelevant actions has been confirmed in previous studies
(Graesser et aI., 1980; Light & Anderson, 1983; Smith
& Graesser, 1981). A second prediction is that there
should be a higher false-alarm rate for relevant than for
irrelevant actions. The rationale for this prediction is that
the high false-alarm rate for relevant actions is the result
of having stored comprehension-generated inferences in
the instantiated script, as well as having generated infer
ences from the generic script at the time of retrieval.
However, the false-alarm rate will be low for script
irrelevant actions, because the instantiated script and the
generic script do not guide inferencing for irrelevant ac
tions. Research has supported this second prediction. A
few studies have shown a high false-alarm rate for script
relevant actions, but a low false-alarm rate for script
irrelevant actions (Graesser et al., 1979; Graesser et al.,
1980; Light & Anderson, 1983; Smith & Graesser, 1981).

Previous script studies supporting the SC + T model
have shared two common attributes. First, the stimulus
materials describing relevant and irrelevant actions were
always restricted to prose passages. Second, the subjects
always knew that they were in an experiment and there
fore acquired the passages under intentional learning con
ditions.

In contrast, the present study was different from previ
ous script studies in two major ways. First, in the present
study, students in a laboratory section of a course heard
a lecture given by a lecturer who performed a number
of actions that varied in relevancy with respect to a lec
ture script. They were then given a surprise recognition
memory test. Second, the students did not know that they
were really in an experiment and therefore processed the
relevant and irrelevant actions under incidental learning
conditions. In this lecture situation, the SC+T model
predicted that irrelevant actions should show better recog
nition memory discrimination than would relevant actions.
The model also predicted that the false-alarm rate would
be higher for relevant than for irrelevant actions.

METHOD

Subjects
Forty undergraduates enrolled in an experimental psychology

course at California State University, Fullerton, served as subjects.
There were approximately 20 students in each of the two labora
tory sections who saw the lecturer perform the actions. In addi-
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tion, 18 undergraduates provided normative ratings for the actions
performed by the lecturer. They received course credit toward an
introductory psychology course requirement.

Table 2
Recognition Memory Measures for Relevant

and Irrelevant Actions

Table 1
Relevant and Irrelevant Actions Performed in Lectures A and B

Materials
There were two lectures, one for each laboratory section. The

two lectures included a different sample of relevant and irrelevant
actions. There were 5 relevant and 5 irrelevant actions performed
in Lecture A, but not in Lecture B. Similarly, there were 5 rele
vant and 5 irrelevant actions performed in Lecture B, but not in
Lecture A. Thus, there was a total of 20 actions, 10 of which were
relevant and 10 of which were irrelevant to the lecture script.

A group of subjects provided normative ratings for the actions.
This group rated each action by employing the following 6-point
scale: I =' 'the action is very atypical of a lecture, " 2 = "the ac
tion is moderately atypical of a lecture," 3 = "uncertain, but the
action is probably atypical of a lecture," 4 = "uncertain, but the
action is probably typical of a lecture," 5 = "the action is moder
ately typical of a lecture," and 6 = "the action is very typical of
a lecture." Those actions that received mean typicality ratings
greater than 4.14 and 4.07 were considered relevant in Lecture A
and Lecture B, respectively. Those actions that received mean typi
cality ratings less than 3.20 and 2.82 were considered irrelevant
in Lecture A and Lecture B, respectively. Relevant actions in Lec
tures A and B had mean typicality ratings of 4.44 (SD = .48) and
4.79 (SD = .64), respectively. Irrelevant actions in Lectures A and
B had mean typicality ratings of 2.61 (SD = .56) and 2.44 (SD
= .39), respectively. The actions in Lecture A had mean typicality
ratings that were closely matched to the mean typicality ratings for
actions in Lecture B. The average absolute deviation was .38 be
tween relevant actions in Lecture A and Lecture B, whereas the
average absolute deviation was .20 between irrelevant actions in
Lecture A and Lecture B.

Some examples of relevant actions were the lecturer's pointing
to information on the blackboard, the lecturer's handing a student
a sheet ofpaper, and the lecturer's opening and closing a book.
Some examples of irrelevant actions were the lecturer's wiping off
his glasses, the lecturer's bending a plastic coffee stirrer, and the
lecturer's scratching his head. Table 1 shows a complete listing of
all of the relevant and irrelevant actions that were performed in
Lectures A and B.

Action

Sitting on a comer of a table
Pointing to information on the blackboard
Opening and closing a book
Moving an eraser to the blackboard
Handing a student a sheet of paper
Putting a piece of paper in a trash can

Walking in and out of a side room
Scratching head

Wiping off glasses

Bending a coffee stirrer

Erasing a sentence off the blackboard
Writing on lecture notes
Leaning against the blackboard
Getting a folder out of a briefcase
Underlining a word on the blackboard

Sipping coffee
Taking off watch
Dusting off pants
Picking up a pencil off the floor

Scratching knee

RelevancyILecture

Relevant-Lecture A
Relevant-Lecture A
Relevant-Lecture A
Relevant-Lecture A
Relevant-Lecture A
Irrelevant-Lecture A
Irrelevant-Lecture A
Irrelevant-Lecture A

Irrelevant-Lecture A

Irrelevant-Lecture A
Relevant-Lecture B

Relevant-Lecture B

Relevant-Lecture B
Relevant-Lecture B
Relevant-Lecture B
Irrelevant-Lecture B
Irrelevant-Lecture B
Irrelevant-Lecture B
Irrelevant-Lecture B
Irrelevant-Lecture B

Recognition Measure Relevant Actions Irrelevant Actions

D' Score .15 1.02
Hit Rate .66 .56
False-Alarm Rate .62 .23

Procedure
At the start of the lecture, the lecturer told the students that the

lecture material was review and that they did not need to take any
notes. The purpose of this comment was to encourage the students
to look at the lecturer, rather than spend most of their time looking
at their notebooks while taking notes. The lecturer then proceeded
to deliver a 15-min lecture. During the lecture, the lecturer per
formed a number of actions that varied in relevancy with respect
to a lecture script. Both the relevant and irrelevant actions were
performed in a smooth and nonobvious manner. After the lecture
was over, there was a 20-min intervening task. This task consisted
of the lecturer's leading the students to a computer room, where
he gave them a demonstration on how to operate a computer. While
the students were in the computer room, a confederate went into
the laboratory room in order to destroy any clues or evidence that
could later be of some use in helping the students to reconstruct
what actions had been performed. For example, for one of the lec
tures, the confederate erased the blackboard so that the students
would not be able to look at it in order to determine whether the
lecturer had performed the action of underlining a word on the
blackboard.

Following the computer demonstration, the students returned to
the laboratory room and were immediately given an unexpected
recognition memory test. The recognition memory test contained
the 10 Lecture A actions (5 relevant and 5 irrelevant actions) and
the 10 Lecture B actions (5 relevant and 5 irrelevant actions). The
lecturer told the students that some of the actions on the recogni
tion test were performed during the lecture, whereas some were
not performed. The students were instructed to rate each test ac
tion according to a 6-point recognition scale: I = "definitely cer
tain that the action was not performed by the lecturer," 2 = "fairly
certain that the action was not performed by the lecturer," 3 =

"uncertain, but think that the action was not performed by the lec
turer," 4 = "uncertain, but think that the action was performed
by the lecturer, " 5 = "fairly certain that the action was performed
by the lecturer," and 6 = "definitely certain that the action was
performed by the lecturer."

RESULTS

Table 2 shows the mean D' scores, the mean hit rates
(proportion of 4, 5, and 6 ratings for presented actions),
and the mean false-alarm rates (proportion of 4, 5, and
6 ratings for unpresented actions) for relevant and irrele
vant actions. Table 2 shows an important finding, which
is that memory discrimination, as measured by D', was
better for irrelevant than for relevant actions [F(l,39) =
21.00 , P < .01, MSe = .71]. This finding supported a
prediction of the SC+T model. A further inspection of
Table 2 shows that the better memory discrimination for
irrelevant than for relevant actions is due primarily to the
fact that the false-alarm rate was low for irrelevant ac
tions, but high for relevant actions. The false-alarm rate
for relevant actions is almost three times larger than the
false-alarm rate for irrelevant actions [F(l,39) = 82.50,
P < .01, MSe = .03]. This pattern offalse-alarm rates
supported another prediction of the SC + T model. Fi
nally, Table 2 shows that the hit rate is slightly higher



for relevant than for irrelevant actions [F(1,39) = 5.77,
P < .03, MSe = .04].

DISCUSSION

Recognition memory discrimination was better for ir
relevant than for relevant actions. In addition, the false
alarm rate was higher for relevant than for irrelevant ac
tions. These findings provide evidence that the SC + T
model can be generalized to account for memory perfor
mance in a natural situation. In the past, the SC + T model
has been shown to account for patterns of memory per
formance when the actions were presented in script-based
passages and under intentional learning conditions
(Graesser et al., 1979; Graesser et al., 1980; Light & An
derson, 1983; Smith & Graesser, 1981). The SC+T
model claims that irrelevant actions will show good
memory discrimination, because it is easy to discriminate
between stated irrelevant actions that are tagged in
memory and unstated irrelevant actions that are not tagged
in memory. The SC + T model claims that relevant ac
tions will show poorer memory discrimination, because
it is difficult to discriminate between those actions that
were explicitly stated and those actions that were unstated
but inferred.

The results of this present experiment are encouraging
in that they appear to contribute to our understanding of
memory as it occurs under natural circumstances. In ad
dition, the results of the present study provide a link to
several other studies addressing memory for information
encountered in a natural situation. One study by Kintsch
and Bates (1977) investigated incidental recognition
memory for relevant and irrelevant statements made by
a lecturer. The irrelevant statements corresponded to
jokes, announcements, etc., whereas the relevant state
ments corresponded to lecture material on either the his
tory of intelligence testing or Freudian theory. The results
showed that recognition memory was better for irrelevant
than for relevant statements. Recognition memory in the
Kintsch and Bates study was defined as the recognition
ratings given to old and new test statements. The better
memory for irrelevant statements was due primarily to
the correct rejections of new test statements, rather than
to the correct recognition of old test statements. Along
similar lines, in the present study, the better memory for
irrelevant actions was due primarily to a low false-alarm
rate, rather than to a high hit rate.

In addition, Brewer and Treyens (1981) investigated the
role of a room schema on incidental memory for objects
in a graduate student's office. The office contained a num
ber of objects varying in schema-expectancy. The schema
expected objects were those objects that were likely to
appear in the room (e.g., a desk, a chair, etc.). In con
trast, schema-unexpected objects were those objects that
were not likely to appear in the room (e.g., tennis racket,
cactus plant, etc.). Recognition memory in the Brewer
and Treyens study was defined as the recognition ratings
given to both old and new objects. Recognition ratings
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were positively correlated with the schema-expectancy rat
ings for both old and new objects. The positive correla
tion between recognition ratings and schema-expectancy
ratings for old objects indicated that schema-expected ob
jects were more likely to be correctly recognized than
schema-unexpected objects. This finding is similar to one
of our findings, which was that the hit rate was slightly
higher for script-relevant than for script-irrelevant actions.
Also, the positive correlation between recognition ratings
and schema-expectancy ratings for new objects indicated
that schema-expected objects were more likely to be
falsely recognized than were schema-unexpected objects.
The high false-alarm rate for schema-expected objects sup
ported an interpretation that claimed that the room schema
was involved in inferencing. This finding of a high false
alarm rate for schema-expected objects and its interpre
tation is parallel to our account for why script-relevant
actions had a high false-alarm rate.

Research conducted within different natural situations
appears to be important, because such a research strategy
may allow researchers to uncover phenomena correspond
ing to different knowledge domains (Brewer & Nakamura,
1984). In addition, within a given natural situation, there
may be different knowledge domains that are naturally
accessed and used. For example, there is a room schema
that corresponds to objects found in a lecture room. There
is a script schema that corresponds to actions performed
by the lecturer. Finally, there are schemata that cor
respond to the lecture material. Memory in natural situa
tions involves many different kinds of schemata.
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