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Reliability of retrieving information from
knowledge structures in memory:

Self information

FRANCIS S. BELLEZZA
Ohio University, Athens, Ohio

It has been proposed that information about the self is better organized and more salient in
memory than is information about other domains of knowledge. Yet, the data reported by Green­
wald, Bellezza, and Banaji (in press) suggest that the reliability with which information about
the self can be retrieved from memory is not particularly high. In the present experiment, the
verbal prompts used in requesting self information from subjects were made more explicit than
those used by Greenwald et al. by the addition of subcategories and examples of the self informa­
tion requested. Using a test-retest procedure, only .58 of the items from six self categories that
were retrieved from memory during an experimental session were again retrieved 1 week later.
This value is comparable to the value of .56 found by Greenwald et al. The reliability value for
the two common categories, fruit and fish , included in the experiment was .76, which was signifi­
cantly greater than the value found for the self categories. These results suggest that informa­
tion about the self is not particularly well-organized and salient in memory.

Cognitive psychologists believe that many aspects of
thought, language , and behavior are mediated by or­
ganized sets of knowledge in memory . These knowledge
structures represent information about various real-world
objects and domains and are variously identified as natural
categories, mental images, memory schemas, prototypes,
and so forth (Norman, 1982; Rumelhart, 1980; Wyer &
Srull , 1984). An obvious prerequis ite for a set of informa­
tion to be considered a knowledge structure in memory is
that it be well-organized, so that the information contained
in it can be easily and reliably accessed and retrieved.

Bellezza (l984a) proposed a procedure by which the
reliability of retrieving information from knowledge struc­
tures could be estimated. College students were presented
verbal labels of knowledge structures and were requested
to retrieve as much information from memory about each
structure as they could. The type of information to be
recalled was usually constrained in some way. For ex­
ample, Bellezza's (l984a) subjects had to retrieve from
memory instances of common categories such as fruit and
clothing, whereas Bellezza's (l984c) subjects had to pro­
vide definitions of concepts such as chair and advantage.
In Bellezza's (l984c) experiment the concepts defined in­
cluded category labels such as tree . Enough time was
provided in this procedure, usually 3 min, so that at the
end of this period subjects reported that they usually could
retrieve no further relevant information. The entire
retrieval process was repeated I week later, and the reli­
ability of retrieval was measured by the proportion of in­
formation that was the same in the two sessions.

I would like to thank Michael Bums for his help in collecting and
scoring data. Requests for reprints should besent to Francis S. BeUezza,
Department of Psychology, Ohio University, Athens, OH 45701.

Using this measure of the proportion of retrieval over­
lap, the reliabilities of retrieval determined for various
types of knowledge structures has not been particularly
high. When recalling instances from common categories
such as animals , birds , and body parts , the mean propor­
tion across categories and subjects was .69 (Bellezza,
1984a). When defining categories, the mean proportion
was .46 (Bellezza , 1984c). When defining concrete ob­
jects, the mean proportion of overlapping information was
.55, and when defining abstract nouns it was .43
(Bellezza , 1984c). When describing famous people , the
mean proportion was .55. However, when describing
friends , the reliability was .38 (Bellezza, 1984b). It ap­
pears that knowledge structures that represent category
instances have the greatest reliability of retrieval (.69),
whereas knowledge structures containing information
about friends have the lowest reliability of retrieval (.38).

These low reliabilities were obtained even though the
retrieval cues used were considered as optimal . That is,
subjects were instructed to retrieve information from
knowledge structures, which were identified using their
commonly used labels . In the language community these
labels appear to specify these structures without am­
biguity.

It is possible, however, that the reliability of the best­
organized knowledge structures in memory have yet to
be tested. A number of theorists have proposed that the
self-concept or self-schema represents a particularly im­
portant and well-organized knowledge structure in
memory (Epstein , 1973; Greenwald, 1981; Kuiper &
Rogers , 1979; Rogers, 1981). If information about the
self is particularly salient and well-organized in memory,
then the reliability of retrieving information about the self
from memory should be very good . Yet, in a study by
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Greenwald, Bellezza, and Banaji (in press), the propor­
tion of common information generated in two sessions
regarding nine categories about the self taken from
McGuire and Padawer-Singer's (1976) study averaged
only .52. This value is no larger than the reliability found
for retrieving attributes of concrete objects (.55) or fa­
mous people (.55) . Furthermore, the reliability of self in­
formation seems to be considerably less than the reliabil­
ity of retrieving instances of common categories (.69).

One possible problem with the self categories tested is
that some of these categories may not be adequately iden­
tified using short verbal descriptions. For example, ask­
ing subjects to provide information about facets of the self
such as good qualities, bad qualities, daily activities, ac­
tivities enjoyed, and so forth (Greenwald et al., in press)
may not communicate effectively to the subject what type
of information is to be retrieved. If the prompt is not
specific enough, then the subject may not understand from
what knowledge structure in memory the information
should be retrieved (Bellezza, 1984b).

The purpose of the experiment reported here was to de­
termine whether the reliability of retrieval of information
about the self improves ifadditional subcategories andex­
amples are provided to the subject when the self infor­
mation is requested.

MEmOD

Subjects
Thirty undergraduates enrolled in introductory psychology courses

at Ohio University participated for extra course credit.

Procedure
The procedure was that used by Bellezza (1984a, 1984b, 1984c). All

subjects were tested twice in a group with the sessions separated by
I week. Six of the nine categories of information about the self used
by Greenwald et al. (in press) were arbitrarily selected. In each session
the subjects were given 3 min to write down as much information as
they could for each of theselfcategories. The materials used weresimilar
to those of Greenwald et al. However, in addition to the question about
the self stated at the top of each page in the question booklet, a set of
four more specificsubcategoriesand exampleswere provided with each
question to make the information requested less ambiguous. The fol­
lowing six questions and hints were provided: (1) Write down a list of
the aaivities thatyou enjoy. Hints: hobbies, entertainment, sports, other
social events. (2) Write down the names of people you dislike. Hints:
relatives, popular stars , politicians, acquaintances. (3) Write down what

you think are your goodqualities. Hints: traits, virtues, special talents,
attitudes. (4) Write down a list of your daily activities. Hints: health,
thoughts, schooUwork, physicalactivities. (5) Describe yourselfphysi­
cally. Hints: looks, style, stature, appearance. (6) Write down whatyou
think are your bad qualities. Hints: habits, temperament, problems, at­
titudes.

These questions were presented in the same order each week. In ad­
dition, the following retrievaltask was used as a warm-uptask presented
before questionsaboutthe self: Write down thenamesof as manydiffer­
ent kinds of fish as you can think of. Hints: sport fish, pet fish, edible
fish, deep sea fish. Similarly, the following retrieval task was used at
the end of the questionsconcerning the self to prevent selective rehear­
sal of the last recalledinformationabout the self: Write down the names
of as many different fruits as you can think of. Hints: citrus, tropical,
canned , dried.

RESULTS

Almost all subjects answered the questions using sin­
gle words or short phrases . The answers of those few sub­
jects who responded using full sentences were easily de­
composed into simple idea units (Bellezza, 1984c) .

Self Categories
Number of items recalled. The mean number of

responses recalled for each self category combined over
subjects and sessions is shown in Table 1. An analysis
of variance showed no significant effects of session on
the number of items recalled, but there was a significant
effect of self category [F(5,145) = 78.32, p < .001, MSe
= 16.52]. A Tukey HSD test (Kirk, 1982) indicated that
any two means differing in value by more than 2.9 items
were significantly different from one another. As can be
seen from Table 1, the subjects recalled significantly more
items for the categories daily activities and liked activi­
ties than they did for the other self categories.

In this experiment the subjects recalled more items for
five of the six self categories than did subjects in the
Greenwald et al . (in press) experiment. The mean num­
ber of items recalled over the six self categories was 11.0
items , whereas in the Greenwald et al. experiment the
mean number recalled for these six categories was 9.4.
It is possible that the additional subcategories and exam­
ples provided with the questions in the present experiment
increased the amount of information retrieved from
memory compared with the Greenwald et al. experiment.

Table 1
Recall Characteristics of Self Categories and Common Categories

Number of Within-Subject Between-Subjects
Category Items Retrieved Overlap Overlap

Physical Appearance
Daily Activities
Liked Activities
Disliked Persons
Bad Qualities
Good Qualities

Fruit
Fish

Self Categories

9.5 .67
14.1 .63
18.8 .61
7.0 .57
7.5 .54
9.1 .46

Common Categories
18.9 .80
14.6 .71

.09

.29

.24

.02

.13

.12

.60

.30
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Reliability of retrieval. The proportion of items from
each self category that were the same in each session is
shown in Table 1 for each category of the self. An anal­
ysis of variance showed the category of self information
to be a significant factor [F(5,145) = 6.11, p < .001,
MSe = .027]. A Tukey HSD test indicated that any two
mean overlap scores differing by more than .12 were sig­
nificantly different from each other. It appears that the
reliability of retrieval of characteristics of physical ap­
pearance is significantly better than the reliability of
retrieval of bad qualities and good qualities. Similarly ,
the reliability of retrieving information about daily activi­
ties and liked activities seems to be better than the reli­
ability of retrieving information about one's good
qualities.

These estimates of the reliability of retrieving informa­
tion about the self from memory are quite similar to those
obtained by Greenwald et al. (in press). The largest differ­
ence in overlap scores involves bad qualities, which had
a value of .54 in the present experiment, but .44 in Green­
wald et al. Nevertheless, the mean overlap score for the
six self categories used in the present experiment was .58,
and the mean for these same six categories in Greenwald
et al. was .56. It appears that the extra hints and cues
provided with the questions in the present experiment did
not measurably enhance the reliability of retrieving in­
formation from memory about the self.

Common Categories
Even though the two common categories fish andfruit

were not of primary interest in this study, the performance
measures obtained for these categories were similar to
those obtained by Bellezza (1984a) and Greenwald et al.
(in press). The mean number of instances of fish recalled
was 14.6 compared to 13.7 for Greenwald et al. The mean
number of instances of fruit recalled was 18.9 compared
to 17.2 for Greenwald et al. and 17.8 for Bellezza
(1984a). Although the addition of hints and cues in the
present experiment seem to have increased recall slightly,
the effect was not great.

The mean overlap score for fish was .71, whereas for
Greenwald et al. (in press) this value was.72. The mean
overlap score for fruit was .81, whereas for Greenwald
et al. this value was also .81 and for Bellezza (1984a) it
was.79. As was the case for the self categories, one may
conclude that the additional subcategories and examples
provided to subjects did not enhance the reliability of
retrieving common category information from memory.

Between-Subjects Reliability
Also shown in Table 1 are the mean between-subjects

overlap scores computed for the six categories of the self
and for the two common categories. The overlap scores
were obtained by randomly pairing subjects and then de­
termining what proportion of their responses was the
same. This was done for each session, and in each ses­
sion the subjects were paired in a different way. An anal­
ysis of variance showed that session was not statistically

significant, but that category was significant [F(7, 196) =
82.47, p < .001, MSe = .012]. A Tukey HSD test indi­
cated that between-subjects overlap scores differing in
magnitude by more than .09 were significantly different.
For the categories of the self, the subjects agreed most
for daily activities and liked activities. This is not sur­
prising when one remembers that all the subjects tested
were college students. The between-subjects overlap value
of .60 for the category of fruits is identical to that ob­
tained by Bellezza (1984a). However, previous experi­
ments did not compute between-subjects overlap scores
for the other categories used here .

DISCUSSION

The use of hints and cues in addition to questions requesting infor­
mation from knowledge structures in memory about the self seemed to
increase slightly the amount of information recalled compared with that
recalled in earlier studies using the same categories (Bellezza, 1984a;
Greenwald et a1 ., in press). More important, however, the use ofaddi­
tional hints and cues did not increase the reliability of retrieving infor­
mation from memory . Compared with earlier studies, there was no in­
crease in the overlap scores for either the self categories or the common
categories . The overlap scores were almost identical to those obtained
by Greenwald et a1 . and Bellezza. Bellezza (l984b) suggested that the
reliability of retrieving information from permanent memory might be
increased by using more elaborate and specific retrieval cues , but the
results of the present experiment provide no evidence to support this
hypothesis .

These results and those of Greenwald et a1. (in press) also suggest
that information about the self is not particularly well-organized in
memory, as suggested by Epstein (1973), Greenwald (1981), Kuiper
and Rogers (1979), and Rogers (1981). The mean overlap score for the
six categories pertaining to information about the self was .58. This value
means that only 58%of the information retrieved regarding some aspect
of the self during a session was also retrieved I week later. This value
was significantly less than the overlap mean, .76, which was found for
the category instances generated for the common categories of fish and
fruit [F(I ,29) = 121.50 , p < .00 1, MSe = .004]. A greater overlap
score was found for common categories, even though more responses
were generated for the common categories than for most of the self
categories. This is of interest because one might expect knowledge struc­
tures containing large amounts of information to be more poorly or­
ganized (Bellezza, 1984a).

The reliability of retrieval regarding information about the self, as
measured by overlap scores, is comparable to the reliability of retriev­
ing information about concrete objects (.55; Bellezza, 1984c) and about
famous people (.55; Bellezza, 1984b), and lower, in general, than the
mean reliability of recalling instances of a variety of common categories
(.69; Bellezza, 1984a).

Bellezza(l984c) found that definitionsof concrete nouns were retrieved
more reliably than were definitions of abstract nouns. The reliabilities
of retrieving information about the self found here also reflect the ef­
fect of concreteness. The categories of the self that represent directly
perceived and experienced aspects of the self, such as physical appear ­
ance, daily activities, liked activities, and persons disliked had a mean
overlap score of .62 , whereas the more abstract good qualities and bad
qualities had a lower mean overlap value of .50.

The frequency, contiguity, and similarity of perceived objects, peo­
ple, and events may determine the nature and permanence of memory
organization . Because the more abstract descriptors used in describing
good and bad qualities may not be used frequently andhave no direct
physical-world counterparts, they may be more poorly organized in
memory . In spite of the poor organization of self-knowledge evidenced
here, some investigators have argued that the self as a knowledge struc­
ture is particularly useful in helping to organize andstore new knowledge
in memory . The relatively high level of recall following the relating
of new information to the self has been called the self-reference effect
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(Kuiper & Rogers, 1979; Rogers, 1981). Bellezza (l984d, 1986) has
provided evidence that the self-reference effect is limited in its general­
ity and has argued that, because the reliability of retrieving informa­
tion about the self is not particularly high, the self as a knowledge struc­
ture does not provide a reliably retrievable set of mental cues for the .
acquisition and recall of new information.

One could argue that self-knowledge could not be completely or ac­
curately obtained using the measures discussed here. The low reliabili­
ties of self information found using these techniques migbt have resulted
from the fact that the self information collected here was invalid, in­
complete, or both. Perhaps the categories of self information were too
large, too general, and the labels too ambiguous (A. G. Greenwald, per­
sonal communication, April 13, 1987). For example, rather than ask­
ing the subject to namedislikedpersons, onesbwld have askedfor people
disliked at college, people disliked in higb school, or people disliked
in general, such as celebrities.

A second argument could be made along the following lines : All
knowledge in memory is either declarative or procedural (Anderson,
1983) , but only declarative knowledge can enter short-term memory
and be verbalized (Ericsson & Simon, 1984). Therefore, if much of
the knowledge of the self is procedural and is expressed in behavior
that is not verbal, the procedures used in the experiment described here
would not accurately reflect the reliability of retrieving information about
the self from memory. What are needed are some additional perfor­
mancemeasures. Perhaps in the future, performance measures or a mea­
sure of affect will be developed that demonstrate more reliable self in­
formation than the verbal measures used here.

A third argument against the unreliability of self information is that
a single knowledge structure called the self should be rejected in favor
of a working self, an on-line self, a momentarily accessible self, or what
Markus and Wurf (1987) label the dynamic self-concept. To explain
the results of the present experiment, one could suggest that the
knowledge structures accessed by a subject on two separate occasions
represented two different, but related, facets of the self .
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