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Reliability of retrieving information from
knowledge structures in memory: Scripts
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Research has shown that the reliability of retrieving information from knowledge structures
in memory is surprisingly low. For many knowledge structures only about half the information
retrieved in one session is the same information retrieved in a second session 1 week later. A
number of theorists have argued that knowledge structures known as scripts are particularly
important and well-organized knowledge structures. The purpose of the two experiments reported
here was to determine the reliability of retrieving script information from memory. In Experi
ment 1, 10 scripts were tested. It was found that the reliability of retrieving information from
scripts had a mean value of .50, which is no larger a value than values found for many other
knowledge structures. On the other hand, any script information recalled in both sessions was
almost always recalled in the same relative order. The mean output-output correlation was .92.
The results of Experiment 2 demonstrated that the strict ordering of script actions by the sub
jects was not the result of ordering instructions.

It is very important to cognitive scientists to determine
the manner in which knowledge is represented in memory.
This is because the way knowledge is organized influences
the way it is used (Charniak & McDennott, 1985,
chap. 1; Gardner, 1985). Investigators have proposed that
knowledge structures in memory represent information
about various real-world objects and domains that have
been variously identified as natural categories, mental im
ages, memory schemas, prototypes, and so forth (Alba
& Hasher, 1983; Anderson, 1978; Mandler, 1984;
Minsky, 1975; Norman, 1982; Paivio, 1986; Rumelhart,
1980) . Various methods have been used to determine the
content and organization of these knowledge structures
(VIyer & Srull, 1984), but little research has been done
on how reliably or completely information within these
knowledge structures can be accessed and retrieved.
Bellezza (1984a) proposed a procedure by which the reli
ability of retrieving verbal information from these
knowledge structures can be estimated. By having sub
jects try to retrieve the same information from memory
in two different sessions using open-ended questions,
overlap scores can be computed indicating how much of
the retrieved information was the same in each session.

For a wide variety of knowledge structures, only about
half the information recalled in one session is recalled un
der identical conditions 1 week later. Bellezza (1987)
reviewed the results of some of these studies. Low reli
abilities have been obtained even though the retrieval cues
used can be considered sufficient. That is, subjects were
instructed to retrieve information from knowledge struc
tures identified using their commonly used labels that ap-
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peared to specify these structures without ambiguity
(Bellezza, 1987).

One type of knowledge structure that has not been tested
as to how reliably information can be retrieved from it
is the script (Bellezza & Bower, 1982; Bower, Black, &
Turner, 1979; Schank & Abelson, 1977). Scripts are used
to comprehend spoken and written language, understand
other people's behavior, and guide one's own behavior
(Schank & Abelson, 1977) . Because scripts are used to
guide overt behavior, it may be that the reliability of
retrieving information from scripts is better than that from
other types of knowledge structures.

EXPERIMENT 1

Method
Subjects. Thirty-three undergraduates enrolled in introductory psy

chology courses at Ohio University participated for extra course credit .
Procedure. The procedure used was that proposed by Bellezza

(1984a) . All subjects were tested as a group in two sessions separated
by I week. The subjects were given an example of a script including
20 typical activities involved in going to a disco on Saturday night. The
subjects were then given 4 min to write down the activities that are in
volved for each of 10 common scripts . The instructions differed in two
ways from the instructions given in previous studies investigating the
reliability of retrieval of information from memory . First, the subjects
were told to write down at least 20 activities for each script . Second,
the subjects were told to write down the activities in the same order
as they would perform them. The 10 scripts used were those used by
Bower et al . (1979). In each session thescripts were tested in a differ
ent random order.

Results
Amount ofinfonnation retrieved. Table 1 shows the

mean number of activities recalled for each of the 10
scripts . An analysis of variance (ANOYA) showed that
session was a significant effect [F(1,32) = 10.22, P <
.005, MSe = 25 .53] . More items were generated during
Session 2 (18.6) than during Session 1 (17.4) . Type of
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Table 1
Characteristics of the Script Information Retrieved from Memory

Script
Number of Within-Subject Output-Output

Items Retrieved Overlap Correlations

16.1 .52 .88
18.7 .51 .96
16.1 .46 .91

Making Coffee
Visiting the Doctor
Going to a Football Game
Going Shopping at the

Grocery Store
Going to a Class Lecture
Getting Up in the Morning
Going to a Movie
Going to a Party
Going to Eat at a Restaurant
Going Swimming

17.2
16.5
19.0
19.3
17.8
19.8
19.3

.45

.39

.58

.52

.51

.54

.57

.93

.89

.95

.97

.88

.92

.96

script was also a significant effect [F(9,288) = 13.25,
p < .001, MSe = 10.05]. A Tukey HSD test (Kirk, 1982)
showed that any two script means differing by more than
2.4 activities were significantly different at the .05 level.
The largest number of activities were retrieved for the
script "Going to Eat at a Restaurant" (19.8) and the
fewest for the script "Making Coffee" (16.1). The script
X session interaction was also significant [F(9,288) =
5.83, p < .001, MSe = 4.53]. The number of activities
for the script "Making Coffee" decreased from 16.9 in
Session 1 to 15.3 in Session 2. The number of activities
for the script "Going Shopping at the Grocery Store" in
creased from 15.7 in Session 1 to 18.7 in Session 2. There
were no apparent reasons for these differences.

Reliability of retrieval. The proportion of activities
from each script that were the same in each session is
shown in Table 1. The mean within-subject overlap score
across scripts was .50 , which is a value similar to that
found for many other knowledge structures (Bellezza,
1987). An ANOVA showed type of script to be a signifi
cant factor affecting the overlap scores [F(9,288) = 5.94,
P < .001, MSe = .019]. A Tukey HSD test indicated
that any two overlap means differing by .11 or greater
were significantly different. Hence, information in the
scripts "Going Swimming" and "Getting Up in the
Morning" was more reliably retrieved than information
in the scripts "Going to a Football Game," "Going Shop
ping at the Grocery Store," and "Going to a Classroom
Lecture. " It is not clear why the reliability of retrieval
for these various scripts should differ.

It appears from Table 1 that as the number of script
actions increased, the overlap score increased . To deter
mine if this effect was reliable, a correlation was com
puted for each subject between the number of activities
generated for the 10 scripts and their overlap scores. An
ANOVA on the Fisher z-transformations of these corre
lations showed the mean value of .27 to be significantly
greater than zero [F(1,32) = 9.03, p < .00 1, MSe =
.29]. This result is interesting because Bellezza (1984a),
in investigating the reliability of recalling category in
stances from common categories, found the correspond
ing correlation to be -.39, which was significantly less
than zero . Bellezza suggested that retrieval of instances

for a category occurred in a somewhat haphazard man
ner, and that the larger the category, then the less likely
the same instances would be retrieved in each session.
The positive correlation found here for retrieving script
actions obviously demands a different explanation. It is
possible that the more familiar a subject is with a partic
ular script, then the more information he/she will retrieve
from that script and also the more organized, and hence
reliable, that retrieval will be.

Organization of recall. One of the characteristics of
script actions is that they occur in a particular order
(Schank & Abelson, 1977). In a restaurant script it would
seem peculiar to have someone eat dessert, then eat a
salad, and then look at the menu. The information in
scripts seems to be retrieved in the order in which the
script actions are performed (Barsalou & Sewell, 1985).

The consistency of order of recall was tested in the
present experiment by computing an output-output corre
lation between script actions that were recalled by each
subject for each script in both Session 1 and Session 2.
To do this, the actions common to both recalls were
ranked by order of output for each session separately .
These ranks were correlated using Spearman's rank
correlation coefficient. These output-output correlations
are shown in Table 1. The mean rank correlation was .92,
which was significantly greater than zero [F(1,32) =
8,152, P < .00 1, MSe = .035]. Also, there were no sig
nificant differences among the output-output correlations
of the 10 scripts. All the correlations were high in value.

Discussion
The primary purpose of this experiment was to determine the reli

ability of retrieving script information from memory as measured by
content overlap scores (Bellezza, 1984a). The mean value of .50 for
all scripts is not very high and not very different from the reliability
of retrieving other types of information from knowledge structures in
memory (Bellezza, 1987).

The most interesting result of this experiment was the strict ordering
of script actions from one session to the next. The overlap scores indi
cate that the same script activities have only a 50% chance of being
repeated, but the output-output correlations indicate that whenever a
script actionis retrievedit tends stronglyto be in thesame positionrelative
to other retrieved script actions. However, the possibility remains that
in the present experiment the instructions to recall the script actions in
order contributed to the very high output-output correlations obtained.
The instructions adapted from Bower et al. (1979) stressed recalling the



script activities in the order in which they would naturally occur and
also suggested recalling about 20 activities for each script . In Experi
ment 2 the instructions to recall script actions in their order of occur
rence was eliminated .

EXPERIMENT 2

In Experiment 2 no instructions were given to subjects
to order the retrieved information in any way, and no sug
gestion was made as to how many items should be re
trieved for each script. Another consideration is that when
retrieving information about many different scripts, sub
jects may develop a pattern of writing down the informa
tion from the scripts not in the order it is recalled but in
the order that it should be performed . To prevent any such
pattern, the knowledge structures tested in Experiment 2
involved only one script (the restaurant script).

Method
Subjects . Forty-six undergraduatesenrolled in introductory psychology

courses at Ohio University participated for extra course credit.
Materials. Eight knowledge structures of various types were tested

in the same order in two sessions that were I week apart. The knowledge
structures were tested in the following order : one's good qualities (a
self category; Bellezza, 1987), one's physicalappearance (a self category:
Bellezza, 1987), objects that could fallon one's head (an ad hoc category
of Barsalou, 1983), Ronald Reagan 's qualities (a famous person;
Bellezza, 1984b), going to eat at a restaurant (a script) , the qualities
of one's best friend (a friend, Bellezza, 1984b), instances of fruits (a
common category , Bellezza, 1984a), and one's goals in life (a self
category) .

Procedure. The procedure used was the same as in Experiment I ,
except that no mention was made in the instructions or in the test book
lets about recalling the information in any particular order. Also, sub
jects were given only 3 min for information retrieval from each
knowledge structure rather than the 4 min given in Experiment I.

Results
The results of Experiment 2 are summarized in Table 2.
Amount of information recalled. An ANOVA on the

number of items recalled from each knowledge structure
showed knowledge structure to be significant [F(7,3l5)
=46 .44,p < .001, MSe = 29.1], as was the knowledge
structure X session interaction [F(7,315) = 2.13, p <
.05, MSe = 6.1] . A Tukey HSD indicated that any
knowledge structure means differing by more than 3.4
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items were significantly different. Inspection of the means
for the two sessions indicated that from Session 1 to Ses
sion 2 the number of items for the ad hoc category of ob
jects that could fall on one's head increased from 17.4
to 18.7, whereas the number of attributes recalled about
one's best friend decreased from 13.7 to 12.8. These
represent the most extreme increases and decreases found
and probably are the reason for the marginally signifi
cant interaction.

The amount of information retrieved from the knowl
edge structures varied somewhat from previous experi
ments , but the values were comparable. The number of
actions retrieved for the restaurant script was 16.4, com
pared with 19.8 of Experiment 1. This decrease may have
occurred because 3 min were provided for retrieval in Ex
periment 2, whereas 4 min were provided in Experi
ment 1. Also, in Experiment 2 no suggestion was made
that at least 20 actions should be retrieved.

Reliability of retrieval. An ANOVA of the overlap
scores showed knowledge structure to be significant
[F(7,3l5) = 35.l7,p < .001, MSe = .021]. A Tukey
HSD test indicated that any overlap means differing by
.09 or more were significantly different. Thus the over
lap mean for fruits was significantly larger than for physi
cal appearance and life goals . These , in tum, were larger
than the overlap means for objects that can fallon one's
head, one's own good qualities, qualities of one's best
friend, and Ronald Reagan's qualities. The overlap mean
for the restaurant script is closer to the second than to
the third group of overlap scores.

The overlap means were similar to those found in earlier
experiments. The value of .53 found for the restaurant
script was similar to the value of .54 found in Ex
periment 1.

Organization of recall. An ANOVA on the output-out
put correlations (Bellezza, 1984a) shown in Table 2 in
dicated that type of knowledge structure was significant
[F(7,315) = 6.01, p < .001, MSe = .245] . A Tukey
HSD test indicated that any two correlations differing by
.31 or more were significantly different. Inspection of the
correlations in Table 2 reveals that the output-output
correlation for the restaurant script was significantly
greater than the output-output correlations for the other

Table 2
Characteristics of the Infonnation Retrieved From the Eight

Knowledge Structures Used in Experiment 2

Knowledge Structure
Number of Within-Subject Output-Output

Items Retrieved Overlap Correlations

One's Own Good Qualities
One's Own Physical

Appearance
Objects That Could FallOn

One's Head
Qualities of Ronald Reagan
Things One Does When Going

to Eat at a Restaurant
Qualities of One's Best Friend
Instances of the Category Fruit
One's Life Goals

12.7 Al

10.3 .55

18.1 .45
8.5 .38

1604 .53
13.3 .40
18.7 .77
10.3 .55

.32

.46

.35

.43

.88

.34
042
047
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seven knowledge structures , which were not significantly
different from each other. The correlation of .88 found
for the restaurant script was similar in value to the .92
found in Experiment 1. The important conclusion to be
drawn from these data is that special instructions to the
subjects to order items retr ieved for the restaurant script
are not necessary for actions to be retrieved in the order
in which they normally occur. The natural order is the
order in which script events are experienced, so it is not
surprising that the retr ieval order reflects the order in
which they are experienced (Barsalou & Sewell , 1985).

GENERAL DISCUSSION

The results found here indicate that information from scripts is not
more reliably retrie ved from memory than is information from many
other kinds of knowledge structures . The mean overlap score used to
measure reliabil ity of retrieval was found to be .50 over all 10 scripts
in Exper iment I. This value is very similar to the value of .55 found
for definitions of concrete nouns (Bellezza, 1984c), the value of .46
found for defin itions of category labels (Bellezza, 1984c), the value of
.55 found for character istics of famous people (Bellezza, 1984b), and
the value of .56 for retrieving information about one's self (Greenwald,
Bellezza, & Banaj i, in press). In fact, the overla p value for the restau
rant scri pt in Exper iment 2 was .53, which was not significantly differ
ent from the value of .45 found for the ad hoc and presumably not well
formed category of objects that can fall on one's head (Barsalou, 1983).

The knowledge structure that possesses the highest reliability of
retrieval seems to be common categories , when instances of those
categories are requested. 'These values hover around .70 (Bellezza, 1984a,
1987). Nevertheless, there is something special about scripts. First, any
information that is repeatedly retrieved from scripts tends to always be
retrieved in the same order . Thus, although script informa tion is not
as reliably retrieved as category instances, the information that is retrieved
is highly ordered. The results of Barsalou and Sewell (1985) also demon
strate this point. Second, Bellezza (1984a) found that the larger the com
mon category, the lower the reliabil ity of retrieva l from that category .
However , the results of Experiment I showed the opposite relation for
scri pts . The more actions a subject gave for a script, the greater the
reliability of retrieval . One possible reason for this relation is that script
actions tend to be experienced together , and, therefore , each experi
ence improves memory for both the actions and their relative orde r.
Most category instances, such as animals, tend not to be experienced
together .

Finally , it should be mentioned that the category of one's life goals
did not provide information that was any more reliably retr ieved from
memory than information in other self categories . College students' be
havior may be greatly influenced by their immediate goals (Schank &
Abelson , 1977), but their long-term life 's goals do not seem to be well
enough organized to guide their behavior on a day-to-day basis.
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