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Recognition memory across the adult life span:
The role of prior knowledge

LARS BACKMAN
Karolinska Institute, Stockholm, Sweden

Two experiments were performed to investigate the effects of prior knowledge on recognition
memory in young adults, younger old adults, 76-year-olds, and 85-year-olds. In Experiment 1,
we examined episodic recognition of dated and contemporary famous persons presented as faces,
names, and faces plus names. In Experiment 2, four types of faces were presented for later recog-
nition: dated familiar, contemporary familiar, old unfamiliar, and young unfamiliar. The results
of both experiments showed that young adults performed better with contemporary than with
dated famous persons, whereas the reverse was true for all groups of older adults. In addition,
the data of Experiment 2 indicated that (1) young adults showed better recognition for young
than for old unfamiliar faces, (2) younger old adults performed better with old than with young
unfamiliar faces, and (3) the two oldest age groups showed no effect of age of face. These results
suggest that the ability to utilize rich semantic knowledge to improve episodic memory is preserved
in very old age, although the aging process may be associated with deficits in the ability to uti-
lize prior knowledge to support memory when the underlying representation lacks semantic and
contextual features. The overall data pattern was discussed in relation to the notion that, with
increasing adult age, there is an increase in the level of cognitive support required to enhance

episodic remembering.

Recent reviews of the literature on memory and aging
suggest that although older adults are typically impaired
in performing tasks that draw on basic episodic memory
skills, the magnitude of the age-related deficit in episodic
remembering varies greatly as a function of multiple ex-
ternal and subject-related factors (Backman, 1989; Back-
man, Mintyld, & Herlitz, 1990; Hultsch & Dixon, 1984,
1990). Regarding external factors, several investigators
have made the observation that age-related differences in
memory performance are pronounced in tasks that involve
little cognitive support (e.g., free recall of single words),
whereas tasks in which the instructions, the retrieval con-
ditions, or the material itself support the learner in in-
itiating appropriate memory operations show reduced or
eliminated age differences (e.g., Backman, 1985a, 1986;
Bickman & Nilsson, 1984, 1985; Craik, 1983, 1985;
Craik, Byrd, & Swanson, 1987; Hultsch & Pentz, 1980).
Although the results of a number of studies indicate that
older adults require more cognitive support than young
adults do to optimize episodic memory functioning, it
should be noted that there are exceptions to this pattern.
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There is research indicating a parallel improvement in
young and old adults as a function of increasing cogni-
tive support (e.g., Mitchell, Hunt, & Schmitt, 1986;
Rabinowitz & Craik, 1986), and there are studies show-
ing that young adults may be more effective than older
adults in utilizing some forms of support (e.g., Kliegl,
Smith, & Baltes, 1989; Simon, 1979). Thus, the relation-
ship between degree of cognitive support, age, and mem-
ory performance is complex, and whether young or older
adults will selectively improve performance because of
increasing support will depend on multiple interactions
among tasks, materials, and subjects (Bickman et al.,
1990; Craik et al., 1987).

With respect to subject-related factors, it has been
demonstrated that knowledge of subjects’ verbal skills
(e.g., Dixon, Hultsch, Simon, & von Eye, 1984), task-
relevant prior knowledge (e.g., Barrett & Wright, 1981),
educational background (e.g., Craik et al., 1987), per-
sonality characteristics (Arbuckle, Gold, & Andres,
1986), and specific memory-related skills (e.g., Yesavage,
1985) may be helpful in predicting the level of memory
performance of older adults and the magnitude of age-
related differences in memory. It is important to note that
there are multiple interactions between these subject-
related factors and the aforementioned external factors.
One empirical generalization is that when the memory
capabilities of the old adult are low, due, say, to a low
level of education or verbal skill (Craik et al., 1987), to
very old age (Nilsson et al., 1987), or, in the extreme
case, to dementia (Karlsson et al., 1989), there is an in-
crease in the degree of cognitive support required to op-
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timize memory functioning. Knowledge of such interac-
tion patterns would seem to be imperative for one to
achieve the best understanding of adult memory de-
velopment.

One subject-related variable that has received consider-
able attention among investigators during recent years is
that of prior knowledge (see Dixon & Béckman, in press,
for a review). There is evidence that the availability of
task-relevant prior knowledge may increase the level of
recall of older adults and sometimes result in the elimi-
nation of age differences in memory performance. In cog-
nitive aging research, a common way of manipulating the
variable of prior knowledge is to select to-be-remembered
(TBR) information for which age groups (i.e., young
adults vs. older adults) differ with respect to prior knowl-
edge. Typically, this is accomplished by varying the dated-
ness of the information (i.e., dated vs. contemporary),
the underlying assumption being that because age and co-
hort groups may have experienced relatively unique cul-
tural and historical events, there may be age-related differ-
ences in prior knowledge for some historically relevant
topics. In agreement with these propositions, Hultsch and
Dixon (1983) found that older subjects recalled more prop-
ositions from a text for which normative data indicated
a high level of knowledge for older aduits (a biographical
sketch of Mary Pickford) compared to a text for which
normative data indicated a low level of knowledge for
older adults (a biographical sketch of Steve Martin). In
addition, the results of that study showed exactly the op-
posite pattern of results for young subjects.

This interaction between adult age and datedness of in-
formation has been found with other types of materials,
such as single words (Barrett & Wright, 1981; Erber,
Galt, & Botwinick, 1985; Worden & Sherman-Brown,
1983) and common names (Hanley-Dunn & Mclntosh,
1984). Thus, the importance of pertinent prior knowledge
for the goodness of episodic remembering in old age is
well documented. Note that, in contrast to what most often
is the case in research on memory and aging, the facilita-
tive effects on memory observed in these studies origi-
nated from internal (schematic) sources, rather than from
external sources (e.g., instructions, cues, a rich input).

As with most research on memory and aging, however,
these studies involved comparisons of groups of young
adults (usually in their early 20s) with only one group of
older adults (ranging between 60 and 75 years of age).
Recent research from our own laboratory suggests that
it may be incorrect to generalize data patterns from earlier
to later portions of the late adult life span. Backman and
Karlsson (1986) showed that whereas 73-year-olds were
able to utilize cognitive support in the form of organiza-
tional instructions at encoding to improve recall (Hultsch,
1969, 1971), 82-year-olds did not benefit from pretask
suggestions to organize the information. Karlsson et al.
(1989) demonstrated that although both 73- and 82-year-
olds were able to utilize encoding support in the form of

motor action during learning (e.g., Bickman, 1985b;
Dick, Kean, & Sands, 1989), the beneficial effect was
greater for 73- than for 82-year-olds. Similarly, Bickman,
Herlitz, and Karlsson (1987) showed that both 73- and
82-year-olds free-recalled more names of dated than of
contemporary famous persons, the recall advantage be-
ing somewhat greater for the 73-year-olds. Thus, evidence
suggests differences in the ability to utilize contextual and
cognitive support for remembering among different co-
horts of normal old adults.

The results of Bickman et al. (1987) suggest that al-
though there may be differences between 73- and 82-year-
olds in their ability to utilize prior knowledge to improve
episodic memory, this ability is relatively well preserved
in very old age. However, several theoretically relevant
issues pertaining to the relationship among prior knowl-
edge, episodic memory, and aging remain unsolved. In
the two experiments reported in this article, an attempt
was made to examine this relationship in closer detail.
In both experiments, groups of young adults, younger old
adults (in their 60s), 76-year-olds, and 85-year-olds par-
ticipated. The experimental task selected was that of
recognition memory for faces and names. There are
several reasons why recognition memory, in general, and
face recognition memory, in particular, constitute an in-
teresting task in this context. In a review of effects of prior
knowledge on memory, Alba and Hasher (1983) noted
that whereas recall varies greatly with the amount of task-
relevant prior knowledge, recognition varies minimally.
On the basis of these and related findings, Alba and
Hasher suggested that prior knowledge influences memory
at retrieval rather than at encoding and storage. However,
in a recent paper, Bickman and Herlitz (1990) have
reported that older adults in their mid 60s showed better
episodic recognition for dated than for contemporary fa-
mous faces. If operating exclusively at retrieval, one
should not expect effects of prior knowledge in tasks
providing a substantial amount of retrieval support, such
as face recognition. Thus, the results of Bickman and Her-
litz suggest that prior knowledge may influence memory
also at encoding. However, the data pattern obtained by
Bickman and Herlitz needs to be replicated. In addition,
it remains unknown whether or not old individuals in their
70s and 80s possess the ability to utilize prior knowledge
to improve recognition memory.

Concerning face recognition memory, in general, there
is evidence for an age-related deficit in discriminating old
from new faces (see, e.g., Bartlett & Leslie, 1986; Ferris,
Crook, Clark, McCarthy, & Rae, 1980; A. D. Smith &
Winograd, 1978). In a recent paper, Bartlett, Leslie,
Tubbs, and Fulton (1989) provided evidence suggesting
that this deficit may be due to a reduced proficiency in
performing a ‘‘careful matching’’ of test items against face
representations in memory, and in distinctiveness of
stimulus encoding. However, although there is evidence
that aging is associated with deficits in face recognition



memory, it is unknown whether there are differences in
patterns of face recognition performance among differ-
ent cohorts of healthy older adults.

EXPERIMENT 1

In Experiment 1, people famous today and people who
attained their fame during the 1930s and 1940s were
presented in three different presentation formats: face,
name, and face plus name, for purposes of later recogni-
tion. The manipulation of presentation format was done
in order to explore the relationship between recoding and
utilization of prior knowledge in episodic recognition.
There is evidence that older adults are at a disadvantage
in situations in which optimal memory performance rests
on a transformation of the initially encoded event from
a visual input format to an auditory memory code (Aren-
berg, 1968; McGhie, Chapman, & Lawson, 1965; Taub,
1972), or from an auditory input to a visual memory code
(Bickman, 1986; Winograd & Simon, 1980). In a simi-
lar vein, it has been proposed that a deficit in elaboration
of the information to be remembered constitutes an im-
portant source of the episodic memory impairment that
accompanies the normal aging process (see, e.g., Craik
& Rabinowitz, 1984; Craik & Simon, 1980).

To the extent that efficient utilization of prior knowledge
rests not only on the availability of appropriate knowledge
structures, but also on the activation of these structures,
it follows that the likelihood of observing effects of prior
knowledge on memory in old age may increase as a func-
tion of increasing richness of the materials. In other
words, when the original event is rich in itself and does
not require any further mental transformations, such as
the face plus name condition in this experiment, older
adults may be especially likely to exhibit beneficial ef-
fects of prior knowledge on memory.

Method

Subjects. A total of 60 subjects divided into four equally large
age groups (15 each) participated in the experiment: young adults
(10 females, 5 males; M age = 22.3 years, range = 18-26 years),
younger old adults (9 females, 6 males; M age = 66.2 years, age

range = 62-69 years), 76-year-olds (11 females, 4 males); and 85-

year-olds (11 females, 4 males). The young subjects were high
school or college students. The younger old subjects were recruited
from a local senior citizens club. The samples of 76- and 85-year-
olds were participants in a large scale medical investigation at the
University Hospital in Ume4 involving all 76- and 85-year-olds liv-
ing in Umea. All subjects lived in the community, reported being
in good health, and had sufficient visual and auditory capabilities
to manage the sensory demands of the experiment.

An attempt was made to match the age groups as well as possi-
ble on educational background. The young subjects had completed
an average of 12.73 years of formal education (SD = 1.68, range
= 10-15 years); the younger old subjects averaged 13.00 years
of schooling (SD = 1.66, range = 9-16 years); the 76-year-old
subjects had a mean educational background of 12.27 years (SD
= 2.22, range = 8-15 years); and the 85-year-old subjects aver-
aged 10.00 years of schooling (SD = 1.66, range = 7-13 years).
An analysis of variance (ANOVA) on the education data revealed
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a significant main effect of age [F(3,56) = 9.03, MS. = 3.11,
p < .0001]. A Newman-Keuls analysis (p < .05) indicated that
this effect was due to the fact that the 85-year-old subjects had com-
pleted fewer years of education than the other three age groups.

All subjects were given a 35-item multiple-choice synonym test.
The mean scores were 30.23 (SD = 2.98, range = 25-34), 31.12
(SD = 2.93, range = 28-35), 29.86 (SD = 3.41, range = 24-34),
and 29.14 (8D = 5.03, range = 23-35) for young, younger old,
76-year-old, and 85-year-old subjects, respectively. An ANOVA
on these data showed no reliable age effect (p > .10). Thus,
although there was an age-related effect for education, there were
no age-related differences in verbal ability, as indexed by the present
vocabulary test.

Materials and Procedure. The TBR materials comprised a to-
tat of 120 famous Swedish persons. Sixty of these persons attained
their fame between 1930 and 1950, and the remaining 60 attained
their fame during the 1980s. The subjects’ prior knowledge of the
experimental materials was determined on the basis of normative
data from previous research (Bickman & Herlitz, 1990; Biackman
& Karlsson, 1985), in which it was demonstrated that young adults
had more knowledge of people famous today than of people famous
during the 1930s and 1940s, whereas the reverse was true for differ-
ent groups of older adults (see also Hultsch & Dixon, 1983; Perimut-
ter, Metzger, Miller, & Nezworski, 1980). Note that the results
from some of these normative studies (Biickman & Karlsson, 1985;
Perlmutter et al., 1980) indicated that older adults have more
knowledge of dated famous persons than of contemporary famous
persons and that the opposite applies to young adults, whereas the
results from other studies (Bickman & Herlitz, 1990; Hultsch &
Dixon, 1983) suggest that the representations may also be richer
and more elaborate for cohort-relevant famous persons. In the
present experiment, both the dated and the contemporary materials
comprised 12 individuals from each of five domains: politics, liter-
ature, music, movies, and sports.

All of the 120 TBR items were prepared as faces, names, and
faces plus names. The TBR items were counterbalanced so that §
subjects per age group received Item 1 as face, Item 2 as name,
and Item 3 as face plus name, S subjects received Item 1 as name,
Item 2 as face plus name, and Item 3 as face, and 5 subjects received
Item 1 as face plus name, Item 2 as face, and Item 3 as name, and
so forth. Items were presented by means of an automatic slide projec-
tor, the slides being 5.1 X 5.1 cm. For the face and face plus name
conditions, black and white photographs were used. No photographs
with unusual facial expressions, jewelry, clothing, or hair styles
were included. The mean ages of the TBR faces when the pictures
were taken were 4.1 years and 36.4 years for dated and contem-
porary faces, respectively. For the name condition, first names and
surnames printed in large type (Times, 25 point) were used to op-

‘timize legibility. For the face plus name condition, the names were

attached at the lower part of the pictures. Items were projected onto
ascreen 120 X 120 cm in size. Viewing distance was adjusted in-
dividually in order to obtain an optimal visual acuity.

The subjects were individually tested. A total of 60 items were
presented at study. Rate of presentation was 5 sec per item and the
interitem interval was 2 sec. Following presentation of the last item,
there was a 20-min interval before the recognition test was given.
During this interval, the synonym test was administered and back-
ground data were collected. The recognition test was self-paced.
The subjects made their yes/no judgments orally, and the responses
were recorded by the experimenter. The 60 target items (10 per
datedness X presentation format category) were here presented in
the same format as during study, together with 60 distractors from
the same six categories (10 each). Three subjects per subgroup
received Items 1-60 as targets and Items 61-120 as distractors, and
2 subjects per subgroup received Items 61-120 as targets and
Items 1-60 as distractors. Within these constraints, each subject
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received a unique presentation order at both study and test. The
experiment took approximately 1 h to complete, and each subject
received the equivalent of $10 (U.S.) for their participation.

Results and Discussion

Subjects’ hits and false alarms were transformed into
d’ scores. To evaluate the data statistically, we conducted
a4 (age: young adults, younger old adults, 76-year-olds,
85-year-olds) X 2 (item type: dated, contemporary) X
3 (presentation format: face, name, face plus name)
ANOVA based on d' scores, with repeated measures on
the last two factors. The ANOVA revealed significant
main effects of age [F(3,56) = 18.84, MS. = 3.02,
p < .0001}, item type [F(1,56) = 5.06, MS. = .86,
p < .05], and presentation format [F(2,112) = 10.08,
MS. = .70, p < .0001]. The effect of item type was due
to the fact that dated items (M = 2.48) were recognized
better than contemporary items were (M = 2.26). New-
man-~Keuls analyses indicated that the young subjects
(M = 2.85) and the younger old subjects (M = 3.08) had
higher overall d’ scores that did the 76-year-old subjects
(M = 2.26), who in turn performed better than the 85-
year-old subjects did (M = 1.30). It is noteworthy that
there were no overall performance differences between
young and younger old adults; the age-related perfor-
mance deficit observed was seen in the two oldest age
groups. The Newman-Keuls analyses also revealed that
faces plus names (M = 2.60) were recognized better than
faces (M = 2.38), which were recognized better than
names (M = 2.12).

Furthermore, the interaction between age and item type
was reliable [F(3,56) = 8.79, MS. = .86, p < .0001].
This interaction is shown in Table 1, where it can be seen
that the young subjects performed better with contem-
porary than with dated items, whereas all three groups
of older subjects performed better with dated than with
contemporary items. Newman-Keuls analyses indicated
that all differences between item types within age groups
were statistically significant. This pattern of results ex-
tends past research (Bickman & Herlitz, 1990) indicat-
ing that prior knowledge enhances recognition memory
in young adults as well as in different cohorts of healthy
older adults. In addition, the data on presentation format
indicate that recognition memory performance increases
as a function of increasing richness of the materials. Fi-
nally, the lack of significant interactions between age and

Table 1
Mean Proportion Hits (H) and False Alarms (FA), and
Mean d’ Score Across Age and Item Type

Contemporary Dated
Age Group H FA d' H FA . d
Young .90 .03 317 .81 05 2.52
Younger old .88 .05 2.83 .90 .02 3.33
76-year-olds .76 .10 1.97 .84 06  2.54
85-year-olds .59 .20 1.07 .64 12 1.53

presentation format and among age, item type, and presen-
tation format (Fs < 1) suggests that older adults do not
benefit selectively from a rich presentation format in this
task situation.

EXPERIMENT 2

In Experiment 1, the variable of prior knowledge was
manipulated through the use of items that varied in dat-
edness, the assumption being that the older age groups
would possess more knowledge of dated famous persons,
whereas the opposite would be true for young adults. In
the literature on face recognition, there is evidence that
a somewhat different type of prior knowledge may affect
performance. For example, it has been demonstrated that
white subjects recognize unfamiliar white faces better than
unfamiliar black faces, whereas the reverse is true for
black subjects (see, e.g., Brigham & Barkowitz, 1978;
Chance, Goldstein, & McBride, 1975; Feinman & Ent-
wistle, 1976; Galper, 1973). Note, however, that the in-
teraction pattern in these and in related studies may be
asymmetrical. Malpass and Kravitz (1969) found the
same-race effect to be true for white, but not black sub-
jects, whereas Brigham and Williamson (1979) found su-
perior recognition for same-race faces for black, but not
for white subjects. Likewise, Bartlett and Leslie (1986)
reported that although young subjects recognized un-
familiar young faces better than unfamiliar old faces, old
subjects failed to show an effect of age of face. However,
as pointed out by the authors, the asymmetry obtained may
have been due to the fact that the degree of match be-
tween subject age and face age was greater for the young
than for the older subjects.

Same-race or same-age effects are typically attributed
to a general stimulus familiarity factor; because in-
dividuals are more often exposed to other individuals of
the same race or the same age than to individuals of other
races or ages, they are also more proficient in discriminat-
ing among same-race or same-age faces (see, e.g.,
Shepherd, 1981; Shepherd, Deregowski, & Ellis, 1974).
It is commonly held that a facilitation of recognition of
unfamiliar same-age or same-race faces is due to more
elaborated prototypes for different parts of the face, a
more selective perception, and a more distinctive encod-
ing of critical facial features (Shepherd, 1981).

Although researchers (e.g., Bartlett & Leslie, 1986; El-
liott, Wills, & Goldstein, 1973) seem to agree that effects
of type of face on recognition memory for unfamiliar faces
are due to differences in the representation of faces, there
is an important difference between schemata in the form
of prototypical knowledge for different types of unfamiliar
faces and schemata in the case of familiar faces. Whereas
the latter type of schemata may involve various types of
verbal features (e.g., semantic, contextual) in addition to
physical features, only physical features of faces are likely
to be available in the former type of schemata (Bruce,



1979; Ellis, 1981). Thus, the underlying knowledge
representation that may support memory is richer and
more elaborate for familiar than for unfamiliar faces.
In Experiment 2, four different types of faces were
presented for a later recognition test: dated/familiar, con-
temporary/familiar, old/unfamiliar, and young/unfamiliar.
It was assumed that the dated/familiar and old/unfamiliar
faces would be cohort-relevant for the three groups of
older adults, whereas the contemporary/familiar and
young/unfamiliar faces would be cohort-relevant for the
young adults. The experiment had two main purposes.
First, an attempt was made to replicate the results of Ex-
periment 1. Second, by manipulating prior knowledge
both in terms of datedness (dated vs. contemporary) and
age of face (old vs. young), we sought to explore the rela-
tive utility of these forms of prior knowledge for face
recognition memory in adulthood and old age.

Method

Subjects. New samples of 14 young subjects (8 females, 6 males;
M age = 23.8, range = 19-27 years), 14 younger old adults (9
females, 5 males; M age = 68.5, range = 63-70 years), 14 76-
year-olds (10 females, 4 males), and 14 85-year-olds (11 females,
3 males) participated in the experiment. Recruitment and selection
procedures for the four groups of subjects were identical to those
of Experiment 1.

The young subjects had completed an average of 13.86 years of
formal education (SD = 1.10, range = 12-16 years); the younger
old subjects averaged 13.36 years of schooling (SD = 1.78, range
= 9-16 years); the 76-year-old subjects had a mean educational
background of 12.53 years (SD = 2.03, range = 9-15 years); and
the 85-year-olds averaged 9.86 years of schooling (SD = 1.66, range
= 7-13 years). An ANOVA revealed a significant main effect of
age for educational background [F(3,52) = 15.79, MS. = 2.81,
p < .0001]. As was true in Experiment 1, Newman-Keuls anal-
yses indicated that the 85-year-old subjects had completed fewer
years of education than the other three age groups had.

The subjects completed a 35-item multiple-choice synonym test.
The mean scores were 28.35 (SD = 3.71, range = 21-33), 31.50
(SD = 2.59, range = 27-35),29.71 ($D = 3.51, range = 23-34),
and 27.67 (SD = 2.76, range = 22-32) for the young, younger
old, 76-year-old, and 85-year-old subjects, respectively. An
ANOVA conducted on the vocabulary data yielded a main effect
of age [F(3,52) = 4.09, MS. = 10.13, p < .05}. Newman-Keuls
analyses showed that this effect was due to the fact that the youn-
ger old subjects had higher vocabulary scores than did the young
and 85-year-old subjects.

Materials and Procedure. The materials comprised 120 black
and white photographs. Sixty of these portrayed famous Swedish
individuals, 30 of whom were famous during the 1930s and 1940s
and 30 of whom are famous today. These pictures were selected
from the pool of pictures used in Experiment 1, and both the dated
and the contemporary pictures comprised six persons from the do-
mains of politics, literature, music, movies, and sports, respectively .
The remaining 60 photographs portrayed faces of unfamiliar per-
sons, 30 of whom were young and 30 of whom were old. The mean
ages of the TBR faces at the time the pictures were taken were 32.6
years, 39.2 years, 29.5 years, and 76.2 years for contemporary/
familiar, dated familiar, young/unfamiliar, and old/unfamiliar faces,
respectively. No faces with unusual facial expressions, jewelry,
clothing, or hair styles were used.

The subjects were individually tested. At study, 15 faces from
each of the four categories of faces were presented for purposes
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of later recognition. The faces were presented in the same way as
in Experiment 1 with respect to apparatus, presentation format, and
presentation rate. Following presentation of the last face, there was
a 20-min retention interval during which the subjects completed
the vocabulary test and a questionnaire concerning background in-
formation. In the self-paced recognition test, the 60 target faces
were presented along with 60 distractors (15 from each of the four
categories of faces), and the subjects were asked to do a yes/no
recognition judgment for each presented face. As in Experiment 1,
the responses were given orally and recorded by the experimenter.
Half the subjects in each age group received Faces 1-15 in each
category as targets and Faces 16-30 as distractors, whereas the
reverse was true for the other half in each age group. All subjects
were presented with the faces in a unique order at both study and
test. The experiment took about 1 h to complete, and each subject
received the equivalent of $10 (U.S.) for participating.

Results and Discussion

Hits and false alarms in the recognition test were trans-
formed into d' scores. The recognition data were analyzed
with a 4 (age: young adults, younger old adults, 76-year-
olds, 85-year-olds) X 2 (cohort relevance: young, old)
X 2 (familiarity: familiar, unfamiliar) ANOVA, with
repeated measures on the last two factors. The ANOVA
revealed significant main effects of age [F(3,52) = 26.21,
MS. = 120, p < .0001] and familiarity [F(1,52) =
119.63, MS. = .63, p < .0001]. Familiar faces (M =
2.68) were generally recognized better than unfamiliar
faces (M = 1.52), and Newman-Keuls analyses revealed
that the best overall performance was shown by young
subjects (M = 2.92) followed by younger old subjects (M
= 2.43), 76-year-old subjects (M = 1.87), and 85-year-
old subjects (M = 1.18), in descending order. In addi-
tion, the interactions of group and cohort relevance
[F(3,52) = 31.78, MS. = .31, p < .0001] and of group
and familiarity [F(3,52) = 3.12, MS. = .63, p < .05]
were reliable. However, these interactions have to be
qualified in relation to the significant triple interaction
among age, cohort relevance, and familiarity [F(3,52) =
5.87, MS. = .38, p < .01]. This interaction is shown
in Table 2.

Newman-Keuls analyses revealed that for both familiar
and unfamiliar faces, young adults and younger old adults
performed better with cohort-relevant faces than with the
corresponding cohort-irrelevant faces. The two oldest age
groups, however, failed to show an effect of age of face
for unfamiliar faces, although they performed better with
dated/familiar than with contemporary/familiar faces. This
pattern of data replicates the results of Experiment 1, in-
dicating that preexperimental semantic knowledge en-
hances face recognition memory across the adult life span.
In addition, the data of Experiment 2 suggest that there
may be an age-related deficit in the ability to utilize prior
knowledge in the form of a general stimulus familiarity,
assumed to result in a more distinctive encoding of facial
features for unfamiliar faces (see, e.g., Ellis, 1981;
Shepherd, 1981).

In both experiments, the 85-year-old subjects had less
education than the other three age groups. However, in
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Table 2
Mean Proportion Hits (H) and False Alarms (FA), and Mean d’ Score Across Age, Cohort Relevance, and Face Familiarity

Cohort Relevance

Young Oid
Contemporary/Familiar Young/Unfamiliar Dated/Familiar Old/Unfamiliar
Age Group H FA d' H FA d' H FA d H FA d
Young .97 .01 4.23 .84 .04 2.74 .84 04 2.74 .76 .10 1.98
Younger old .87 .04 2.87 .64 .18 1.27 .95 .03 3.55 .74 .08 2.04
76-year-olds .80 .10 2.10 .64 .20 1.21 .90 .05 2.91 .65 .20 1.23
85-year-olds .58 .20 1.04 .57 .24 0.87 77 .11 1.97 .58 .26 0.83

both experiments, the 85-year-old subjects showed a pat-
tern of results identical to that for the 76-year-old sub-
jects. Since the latter age group did not differ from the
young and younger old subjects in educational background
in either experiment, it seems unlikely that the pattern of
results obtained for the 85-year-olds was due to level of
schooling.

GENERAL DISCUSSION

In agreement with past research (Bartlett & Leslie,
1986; Bartlett et al., 1989; Ferris et al., 1980; Smith &
Winograd, 1978), the results of the two experiments
reported in this article indicate an age-related deficit in
face recognition memory. Note, however, that the over-
all performance deficit was most pronounced in the two
older age groups, and particularly in the oldest one. This
result also replicates previous work (e.g., Backmanet al.,
1987; Bickman & Karlsson, 1986), suggesting a gradual
decline in memory functioning from early to later stages
of late adulthood. The present research was not concerned
with determining the locus of the age-related deficit in
face recognition memory. However, Bartlett et al. (1989)
recently presented evidence suggesting that age-related
differences in face recognition can be understood in terms
of age-related deficits in (1) analytical matching of test
items against representations in memory, and (2) distinc-
tiveness of stimulus encoding.

The main purpose of the present research was to in-
vestigate whether there are age-related differences with
respect to utilization of prior knowledge in remembering
faces. The results concerning recognition of dated and
contemporary famous faces pertaining to this issue were
straightforward. The young adults performed better with
contemporary than with dated famous faces in both ex-
periments, whereas the opposite was true for all three
older samples. Since normative data indicated greater
knowledge of contemporary than of dated famous persons
for young adults and vice versa for the groups of older
adults, the obtained pattern of results thus indicates that
the ability to utilize prior knowledge to enhance face
recognition is present in all of the age groups examined.

Biickman and Herlitz (1990) found that a group of adults
between 60 and 70 years of age showed better recogni-
tion performance with dated than with contemporary fa-
mous faces. The results of the present study replicate and

extend this finding, indicating that young adults as well
as older adults in the middle 70s and 80s benefit from
prior knowledge in the context of face recognition. Thus,
there is accumulating evidence against the contention that
prior knowledge influences episodic memory at retrieval
rather than at encoding (Alba & Hasher, 1983); if that
would be the case, one should not expect effects of prior
knowledge in recognition tasks involving a substantial
amount of retrieval support. Rather, the present data are
in agreement with the position taken by Backman and Her-
litz (1990) that prior knowledge may affect memory at
both encoding and retrieval.

Furthermore, the results of Experiment 1 showed that
there was no differential benefit of a richer presentation
format for the older adults. All age groups benefited
equally much from increasing richness of the materials;
recognition performance was better in the face plus name
than in the face condition, which, in turn, yielded better
performance than the name condition did. Past research
on verbal (e.g., Bickman & Nilsson, 1984; Dick et al.,
1989; Sharps & Gollin, 1988) as well as nonverbal (e.g.,
Sharps & Gollin, 1987; Waddell & Rogoff, 1981, 1987)
memory has indicated a disproportionate improvement in
performance of older adults as a function of increasing
richness of materials. Such an outcome is consistent with
the view that older adults have a deficit in self-initiated
recoding operations and therefore benefit selectively from
a rich presentation format (e.g., Biackman, 1985a; Craik,
1983). However, whereas memory was tested by means
of free recall in the studies showing an age-related benefit
of increasing item richness, a recognition test was used
in the present research. Conceivably, this difference in
retrieval conditions contributed to the mixed results. That
is, the potential benefit of a rich input for the older age
groups may have been masked by the richness of the
retrieval information provided in all encoding conditions
in Experiment 1. Previous work has shown that the ef-
fects of manipulations of both environmental context
(Godden & Baddeley, 1975, 1980; S. M. Smith, Glen-
berg, & Bjork, 1978) and internal states (see Eich, 1980,
for a review) disappear when extra retrieval information
(e.g., copy cues) is provided. These data, as well as the
present finding that the older adults were not selectively
helped by a rich input, may be explained by assuming that
several manipulations at encoding affect the accessibility
of the memorial representation, but not the evaluation of



whether the item was in fact previously presented (Bad-
deley, 1982).

It may also be noted that the results concerning presen-
tation format did not indicate a deficit among older adults
in utilizing cognitive support in terms of a rich input;
rather, the data suggested age equivalence in utilization
of this form of support. As discussed in the introductory
section, although several studies have reported a selec-
tive improvement of older adults as a function of increas-
ing cognitive support, the result of a similar improvement
of young and older adults when task conditions become
more supportive has also been reported in previous in-
vestigations (Bidckman et al., 1990).

Perhaps the most interesting finding of this research was
that the young and younger old adults performed better
with both familiar and unfamiliar cohort-relevant faces,
whereas the 76- and 85-year-olds did so with familiar but
not unfamiliar faces. Bartlett and Leslie (1986) reported
higher recognition performance for young than for old
unfamiliar faces among young subjects, whereas their
older subjects showed no effect of age of face. Bartlett
and Leslie pointed out that these data should be treated
with caution, since the degree of match between subject
age and face age was greater for the young than for the
old. However, this argument cannot be applied to the
present data, because the ages of the old unfamiliar faces
varied between 69 and 85 years, with a mean of 76.2
years. Thus, if anything, the degree of match was greatest
for the 76-year-olds. Nevertheless, this group of subjects
and the group of 85-year-olds performed at the same level
for both types of unfamiliar faces. The interesting ques-
tion, then, is why this age-related difference in pattern
of performance occurred for unfamiliar but not for
familiar faces. That is, why is it that individuals in the
middle 70s and 80s are equally likely as young and youn-
ger old adults to utilize prior knowledge in recognizing
familiar faces, despite failing to do so in recognizing un-
familiar faces?

One explanation for this result is that there is a change
of prior knowledge for unfamiliar faces throughout the
life span, from greater knowledge of young faces, through
greater knowledge of old faces, to equivalent knowledge
of young and old faces. The possibility that young adults
have more knowledge of young faces, whereas older
adults have equivalent knowledge of young and old faces,
was discussed by Bartlett and Leslie (1986). However,
with respect to the results of Experiment 2 in the present
study, this explanation has to be refuted. There is no com-
pelling reason why there would be a shift from greater
knowledge for old than for young faces among younger
old adults to equivalent knowledge for both types of faces
for 76-year-olds; in fact, on logical grounds, the oppo-
site change would appear more likely. Thus, the position
taken here is that the lack of effect of age of face among
76- and 85-year-olds is due to a failure in utilizing prior
knowledge in recognizing unfamiliar old faces, rather than
to changes in this type of prior knowledge in late life.
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There is one obvious difference between recognizing
familiar and unfamiliar faces. Familiar faces, as opposed
to unfamiliar faces, may be known not from single presen-
tations, but as a result of several exposures, such as pic-
tures, films, and live exposures (Ellis, 1981; Ellis,
Shepherd, & Davies, 1979). Thus, the representation of
familiar faces is richer, and it may involve various types
of verbal features (e.g., semantic, contextual) in addition
to physical features. As a consequence, familiar faces can
usually be identified correctly despite changes in context,
pose, or expression, although such changes are detrimen-
tal to recognition of unfamiliar faces (Ellis, 1981). This
rich and multiple representation in the case of familiar
faces accounts for the present finding that familiar faces
were generally better recognized than unfamiliar faces (cf.
Paivio, 1971; see also Bruce, 1979). Thus, the recogni-
tion advantage for cohort-relevant familiar faces observed
for all age groups may be due to the fact that prior
knowledge in the form of visual and verbal information
aided the recognition process.

With respect to unfamiliar faces, the recognition process
has to be based on physical and structural features of the
faces to be remembered. Although older adults may have
more appropriate schemata for the encoding of old rather
than young unfamiliar faces, whereas the reverse may be
true for young adults (Elliott et al., 1973; Shepherd,
1981), there is no semantic and contextual knowledge to
aid the recognition of cohort-relevant unfamiliar faces.
Accordingly, the results of the present research suggest
that the ability to utilize prior knowledge in face recogni-
tion is preserved in very old age, provided that the un-
derlying knowledge representation is rich. When recog-
nition is not aided by a rich representation—that is, when
only prototypical representations of physical features of
faces are available—there appears to be an age-related
deficit in utilization of prior knowledge that occurs after
70 years of age.

It is of interest to compare this pattern of results with
the data reported recently by Backman and Herlitz (1990).
They found that although both normal old adults and
mildly demented patients with Alzheimer’s disease were
more knowledgable about dated than about contemporary
famous persons, the normal old, as opposed to the de-
mented, performed better with dated than with contem-
porary faces in an episodic recognition test. These data
suggest that Alzheimer’s disease is associated with a
deficit in the ability to utilize prior knowledge in recog-
nition of familiar faces. Comparing these data with those
of the present study, an intriguing pattern emerges. For
young and younger old adults, previous knowledge ap-
pears to aid recognition of both unfamiliar and familiar
faces. In other words, a rich representation of the face
to be recognized is not a necessary prerequisite for im-
proving recognition in these groups of subjects. In con-
trast, for old and very old adults, successful utilization
of prior knowledge in recognizing faces seems to be de-
pendent on a rich representation, whereas for Alzheimer’s
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patients, there is no benefit of previous knowledge despite
greater visual and semantic knowledge of dated than of
contemporary famous faces.

This pattern of results is in agreement with current con-
ceptualizations of memory aging, which state that, with
increasing adult age, there is an increase in the degree
of contextual and cognitive support that is required for
one to optimize episodic remembering (see, e.g., Bick-
man, 1985a, 1989; Craik, 1983; Craik et al., 1987). In
addition, the data are congruent with the notion that a dis-
tinguishing feature between normal aging and dementia
is that, although normal old individuals may require more
or less support, depending, for example, on age or level
of education, they are typically able to utilize support for
remembering, whereas demented patients are not (Béck-
man et al., 1990).
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