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Abstract
This study examined states of awareness with the Remember/Know paradigm during verbal recognition memory in young and old adults. Following the presentation of a word list,
subjects undertook a recognition test and indicated whether they could consciously recollect
its prior occurrence (R) or recognize it on some other basis, without conscious recollection
(K). In this individual-diﬀerence approach we also incorporated various processing-speed
and working-memory measures to study the link between aging, states of awareness and processing resources. The results revealed that, compared to younger adults, older adults exhibited a decline in the amount of R responses during the recognition test whereas the amount of
K responses did not change. Structural equation modeling indicated that a slower processing speed associated with a limited working-memory capacity is a key to explaining
age-related variance in conscious recollection. The ﬁndings oﬀer further support for the distinction between remembering and knowing and for the processing-resources hypothesis of
aging. Ó 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction
There has recently been a revival of interest in the study of consciousness and its
relation to memory. Previous studies indicated that, in recognition memory, subjects
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experience at least two quite distinct states of awareness. One state, that of remembering, involves bringing back to mind contextual details of previous events and experiences that include an awareness of one’s self, usually at a particular time, and in a
particular place. The other state, that of knowing, involves no such remembering,
but is more of an abstract awareness of knowledge. This knowledge includes not
only general knowledge, but also knowledge of previous events and experiences that
one cannot remember. In the theory of Tulving (1983, 1985), these two states of
awareness respectively reﬂect autonoetic and noetic consciousness, two types of consciousness which in turn reﬂect two mind/brain systems, i.e. episodic and semantic
memory (see also Wheeler, Stuss, & Tulving, 1997).
Subjective reports of these states of awareness are assumed to be measured by Remember and Know responses (Tulving, 1985), indicating at the time of retrieval from
memory which of the two mental states is experienced. In this paradigm, subjects
have to give either ‘‘Remember’’ responses (R) if recognition is accompanied by
the recollection of the mental representation built at encoding time, or ‘‘Know’’ responses (K) if recognition is achieved without access to information from the learning context. The authors assumed that type-R recognition requires autonoetic
awareness whereas type-K responses are based on noetic awareness. A large number
of studies using this method found that manipulating certain experimental variables
had diﬀerent eﬀects on the proportions of type-R and type-K responses (for reviews,
see Gardiner & Java, 1993; Gardiner & Richardson-Klavehn, 2000; Rajaram, 1999).
A large number of variables inﬂuence R but not K responses. Such variables include
the level of processing and generating versus reading at study time (Gardiner, 1988;
Rajaram, 1993), retention interval (Gardiner, 1988; Gardiner & Java, 1991), word
frequency (Gardiner & Java, 1990; Kinoshita, 1995), and divided versus full attention (Gardiner & Parkin, 1990; M€
antyl€
a & Raudsepp, 1996). Some other variables
have opposite eﬀects on R and K responses. These include nonwords versus words
(Gardiner & Java, 1990), word versus picture manipulations (Rajaram, 1993),
massed versus spaced repetition (Parkin & Russo, 1993), and maintenance versus
elaborate rehearsal (Gardiner, Gawlik, & Richardson-Klavehn, 1994). Other variables have been shown to inﬂuence K but not R responses, such as study-test modality (Gregg & Gardiner, 1994) and masked repetition (Rajaram, 1993).
Several studies have assessed the eﬀects of aging using the R/K paradigm. As a
whole, they have shown that age aﬀects Remember responses (Fell, 1992; Parkin
& Walter, 1992; Perfect & Dasgupta, 1997; Perfect, Williams, & Anderton-Brown,
1995, exp 1 & 2b). In some of these studies, Know responses improve with age (Parkin & Walter, 1992; Perfect et al., 1995, exp. 1 & 2b) which did not appear in another
studie (Perfect & Dasgupta, 1997). Thus, the age-related eﬀects sometimes observed
on overall recognition performance (Erber, 1974; Gordon & Clark, 1974; White &
Cunningham, 1982) may be essentially due to the decrease in Remember responses.
On the other hand, the age-related increase in Know responses (Parkin & Walter,
1992; Perfect et al., 1995, exp. 1 & 2b) seems to indicate that memory retrieval in
older groups is based more on direct access to memory traces and noetic consciousness. In this case, age-related impairment in Remember responses would be oﬀset by
direct access to memory traces based on familiarity. This pattern could also account

