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Repetition of previously novel melodies
sometimes increases both remember and
know responses in recognition memory
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and
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Recognition memory for previously novel melodies was tested in three experiments in which sub
jects used remember and know responses to report experiences of recollection, or of familiarity in the
absence of recollection, for each melody they recognized. Some of the melodies were taken from Pol
ish folk songs and presented vocally, but without the words. Others were taken from obscure pieces of
classical music, presented as single-line melodies. Prior to the test, the melodies were repeated for
varying numbers of study trials. Repetition of the Polish melodies increased both remember and know
responses, while repetition of classical melodies increased remember but not know responses. When
subjects were instructed to report guesses, guess responses were inversely related to remember and
know responses and there were more guesses to lures than to targets. These findings establish that re
membering and knowing are fully independent functionally and, by the same token, they provide fur
ther evidence against the idea that response exclusivity causes increases in remembering to force de
creases in knowing. The findings also suggest that simultaneous increases in remembering and
knowing occurred because the Polish melodies came from a genre for which the subjects had rela
tively little previous experience.

This article reports some findings from three experi
ments designed to investigate subjective states ofaware
ness in recognizing previously novel musical excerpts.
Though not yet fully understood, the findings are of the
oretical interest because they demonstrate a relationship
between measures of these states of awareness that has
not been observed before, and they suggest that this rela
tionship might depend on whether or not the music is ofa
kind, or genre, with which subjects are relatively familiar.

The measures are the remember and know responses
introduced by Tulving (1985). In Tulving's theory, remem
ber responses, which are reports of recollective experi
ences, measure autonoetic consciousness, the hallmark of
an episodic memory system, and know responses, which
are reports ofknowledge offacts or events in the absence
of recollective experiences, measure noetic conscious
ness, the hallmark of a semantic memory system (see
too, e.g., Tulving, 1983, 1993). These measures have since
been used to elucidate the nature of consciousness in a
wide variety of memory phenomena (e.g., Conway &
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Dewhurst, 1995; Dalla Barba, 1993; Gardiner, Gawlik,
& Richardson-Klavehn, 1994; Huron et al., 1995; Jones
& Roediger, 1995; LeComte, 1995; Mantyla, 1993;
Parkin & Russo, 1993; Rajaram, 1993). They have been
most frequently used in recognition memory, where they
have also been related to dual-process theories that pro
pose that recollection and familiarity provide separate,
and independent, bases for recognition to occur (e.g., Ja
coby, 1991).

The evidence so far is of several patterns of systematic
dissociation and association between remember and know
responses. Many variables that engage conceptual process
ing and elaborative rehearsal have large effects on remem
ber responses and little effect on know responses. Some
variables that engage perceptual processing and mainte
nance rehearsal have large effects on know responses and
little effect on remember responses. Other variables-ar
guably, those that engage a tradeoffbetween both kinds of
processing-have opposite effects on the two kinds of re
sponse (for reviews, see Gardiner & Java, 1993; Rajaram &
Roediger, in press; Richardson-Klavehn, Gardiner, & Java,
1996). The most recent evidence, however, shows that re
member responses are influenced by perceptual factors
(Rajaram, 1996) and that know responses are influenced
by relational encoding (Mantyla, 1996) and by conceptual
learning (Conway, Gardiner, Perfect, & Anderson, 1996).

The only possible relationship that has not been ob
served between remember and know responses is one in
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which both remember and know responses increase in
parallel. Such an outcome would be of interest theoreti
cally because it would provide evidence that the states of
awareness measured by these responses were fully inde
pendent functionally, and also because of assumptions
that had been made about the relationship between the
underlying hypothetical processes. Jacoby, Yonelinas,
and Jennings (in press) equate the states ofawareness with
the underlying process and argue that recollection and fa
miliarity are independent, which means that recollection
is sometimes accompanied by familiarity, sometimes not.
Remember and know responses are exclusive, and so Ja
coby et al. proposed an independence remember/know
model in which remember responses provide estimates
of recollection and familiarity is estimated by the pro
portion of know responses divided by 1 minus the pro
portion ofremember responses. This brings the remember/
know procedure into line with the way estimates are ob
tained in Jacoby's (1991) process dissociation procedure.
Jacoby et al. also suggested that because of the exclusiv
ity ofremember and know responses, increases in remem
ber responses might force decreases in know responses
(for more discussion, see Gardiner, Java, & Richardson
Klavehn, 1996; Richardson-Klavehn et aI., 1996). Any
evidence that know responses can increase at the same
time that remember responses increase would therefore
be interesting in this connection, even if the reasons for
that outcome were not yet fully understood.

The experiments followed up previous experiments by
Java, Kaminska, and Gardiner (1995), that measured
awareness in recognition memory for music. Java et al.
compared the recognition ofobscure excerpts from clas
sical music with that ofexcerpts from such famous pieces
as Fur Elise and the 1812 overture. Recognition measured
by remember responses was much greater for the famous
than for the obscure music, but this variable had little ef
fect on recognition measured by know responses. Unlike
those previous experiments, the present experiments in
volved only music subjects had never heard before, and
what was varied was the number of opportunities the
subjects had to listen to this music before the recognition
test. It was expected that listening to the music repeat
edly would increase recollection, measured by remember
responses, because it would provide more opportunity to
encode novel music in an elaborative way (see Java et aI.,
1995). At issue was whether additional opportunities to
listen to such music might also increase familiarity mea
sured by know responses.

EXPERIMENT 1

In Experiment 1, the musical excerpts were all taken
from Polish folk songs, and they were presented, without
words, in a female voice. None ofthe subjects had had any
previous experience with music ofthis sort. Three groups
of subjects heard these excerpts once, twice, or four times
in successive study trials, before receiving the recognition
test.

Method
Subjects. The subjects were 36 undergraduate students at City Uni

versity, London, who were tested individually and were paid for their
participation. The subjects were allocated randomly to one of three
groups of 12.

Design and Materials. There was one between-subjects factor, the
number of times musical excerpts were successively presented before a
recognition test. The music was presented once, twice, or four times to
three groups of 12 subjects. The musical excerpts were taken from Pol
ish folk songs and recorded by one female voice singing "la-la," They
were on average about 15-16 notes in length, ranging from 7 to 22
notes. They were recorded on a Casio CZ I synthesizer and then trans
ferred to Sony cassettes for playing back to subjects. The effect, musi
cally, was strange-at least, to English subjects-rather like that of lis
tening to a wordless lullaby, or dirge, with little obvious melodic
structure. There were 48 excerpts, but only 24 excerpts were included
in any study list. Within each group, half of the subjects studied one list
of24 excerpts, the other half studied a list of the other 24 excerpts. The
entire study list was repeated once, twice, or four times. There followed
a single recognition test containing all 48 excerpts, and the subjects had
to identify the excerpts they had heard earlier and to provide remember
or know responses.

Procedure. From a single original recording of each melody, one
recognition test list was constructed in which all 48 melodies occurred
in a random order and each melody was preceded by its numbered po
sition in the test list, for subjects to write their test responses on a cor
respondingly numbered response sheet. The original recording was then
further edited to create the study lists. Each of the two alternative study
lists was created by randomly dividing the 48 excerpts into two lists of
24. These lists were then each edited into four different random orders
for presentation. Each of these random orders was used equally often in
each of the three groups of subjects, and these differently ordered lists
were fully counterbalanced across study trials. The average duration of
each excerpt was about 7.5 sec, and the average time between excerpts
was about 5 sec, so each list took about 5 min to present.

The recognition test took place directly after the study phase. The
subjects were given a numbered response sheet and wrote down their re
sponses after hearing each excerpt that was presented. They circled the
number of any excerpt they recognized, and then wrote an "R" for re
member or a "K" for know; they wrote an "X" to indicate they did not
recognize the music. The test instructions were closely modeled on
those used in previous studies, but additionally adapted for music (see,
too, Java et al., 1995). After being generally instructed about the two
states of awareness that are associated with recognition memory, the
subjects were told:

The same kinds of awareness are associated with recognising music. Some
times, in recognising a piece of music, you remember something that you
thought about when you heard the music before. You experience again some
thing you experienced at that time. But sometimes recognising a piece of
music involves strong feelings of familiarity in the absence of any recollec
tive experience.

The recognition test was self-paced. The subjects were told not to
guess. The whole experiment took about 25 min for the one-trial group,
35 min for the two-trial group, and 50 min for the four-trial group.

Results and Discussion
The principal results are summarized in Table 1, which

shows the proportions of hit rates and of hit rates minus
false alarms, as a function ofstudy trials. False-alarm rates
were quite high and variable, but the general trend is
readily apparent: Recognition increased with increasing
study trials for both states ofawareness. There was little
evidence of this trend in remember hit rates, but that par
ticular outcome turned out not to be replicable in subse
quent experiments and is probably related to the excep
tionally high false-alarm rate after one trial. Statistical
analyses ofthe data were carried out separately for remem-
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Table 1
Proportion of Responses for Each State of Awareness

as a Function of Study Trials in Experiment 1

Hits Hits Minus False Alarms

Responses I Trial 2 Trials 4 Trials I Trial 2 Trials 4 Trials

Remember .30(.13) .29(.04) .33(.02) .17 .25 .31
Know .29(.18) .38(.16) .52(.11) .11 .22 .41
Overall .59 (.31) .67 (.20) .85 (.13) .28 .47 .72

Note-False-alarm rates are shown in parentheses.

analyses to those used for Experiment 1 were undertaken
for the present results. For the hit rates, the trials effect
was significant for remember responses [F(2,33) =
3.51, MSe = .03] but not for know responses [F(2,33) =
2.46, MSe = .02]. For hit rates minus false-alarm rates,
the trials effect was also significant for remember
[F(2,33) = 6.54, MSe = .03] but not for know responses
[F(2,33) = 1.26, MSe = .02].

EXPERIMENT 3

ber and know responses. The alpha level was set at .05
throughout. Analyses of the hit rates showed significant
trials effects for know responses [F(2,33) = 8.45, MSe =
.02] but not for remember responses [F(2,33) < 1, MSe =
.01]. Analyses of hit rates minus false-alarm rates
showeda significant trials effects for both know [F(2,33) =
16.37,MSe = .02] and remember [F(2,33) = 4.32,MSe =

.0I] responses.

EXPERIMENT 2

The results ofExperiment I showed that additional op
portunities to listen to previously novel melodies improved
recognition memory as measured by both remember and
know responses. The aim of Experiment 2 was to test the
generalizability ofthese results. In most essential respects,
this experiment was similar to Experiment 1, except for
the use of a different set of materials. Instead of being
taken from Polish folk songs, the excerpts were taken
from obscure pieces of classical music.

Method
Subjects. The subjects were a further sample of 36 undergraduate

students at City University, London, who were tested individually and
were paid for their participation. They were allocated randomly to one
of three groups of 12.

Design, Materials, and Procedure. The design and procedure were
exactly the same as those in Experiment I, but the music was different.
A set of48 themes from obscure pieces of classical music was selected
from Barlow and Morgenstern's (1983) Dictionary ofMusical Themes
(see, too, Java et aI., 1995). Nearly all these themes were from keyboard
pieces; a few were from pieces for other solo instruments or from cham
ber music. The composers ranged from Bach to Bruckner (historically,
not alphabetically). The average length of the themes was about 12-13
notes, ranging from 8 to 21, and their average duration and the interval
between them were about the same as those of the Polish folk songs.
They were all recorded by a pianist as single line melodies on a Casio
CZ I synthesizer and then transferred to Sony cassettes for playing back
to subjects. The effect, musically, was different from that in Experi
ment I. There was more variety in rhythm and pitch and, to English sub
jects, the themes sounded more tuneful than the excerpts from Polish
folk songs.

The major conclusion from Experiment 2 is that addi
tional opportunities to listen to these previously novel
melodies improved recognition memory only as measured
by remember responses, not as measured by know re
sponses (although some increase was evident, particularly
in hit rates). This outcome contrasts with the results ofEx
periment 1, where recognition memory improved in know
as well as in remember responses, and it was not what
we had expected. Therefore, the aim ofExperiment 3 was
to confirm the empirical facts by endeavoring to repli
cate both kinds of result within one and the same exper
iment. In this experiment, the subjects were presented with
both kinds ofmusic used in Experiments 1 and 2 in a sin
gle, mixed list. Several other changes were made. The tri
als factor was reduced to two levels. Subjects had either
one or three study trials. And they were instructed addi
tionally to report guesses.

Gardiner et aI. (1996; see also, Jacoby et aI., in press;
Strack & Forster, 1995) have discussed the problems that
arise when subjects include in their know responses re
sponses that are really guesses, in the sense that subjects
may sometimes select targets when they have the expe
rience neither ofremembering nor ofknowing. Gardiner
et aI. showed that when subjects are additionally allowed
to report guessing, guess responses, but not know re
sponses, are inversely related to remember responses.
Moreover, when subjects reported guessing, the likeli
hood of their selecting targets did not exceed the likeli
hood of their selecting lures. That is, unlike either re
member or know responses, guess responses indicated
no memory for the study episode. The inclusion ofguess
responses in Experiment 3 should therefore additionally
provide a test of the replicability of those findings.

Method
Subjects. The subjects were a further 36 undergraduate students at

City University, London, who were tested individually and were paid for
their participation. They were allocated randomly into two groups of 18.

Note-False-alarm rates are shown in parentheses.

Table 2
Proportion of Responses for Each State of Awareness

as a Function of Study Trials in Experiment 2

Hits Hits Minus False Alarms

I Trial 2 Trials 4 Trials 1 Trial 2 Trials 4 Trials

Results and Discussion
The principal results are summarized in Table 2, which

shows the proportions of hit rates and of hit rates minus
false alarms, as a function of study trials. At first sight,
the general trends here seem similar to those in Table I,
except for the marked increase in the hit rates for re
member responses. But the increase in know responses
is actually much reduced, in comparison with Experi
ment 1, especially in hit rates. Comparable statistical

Responses

Remember
Know
Overall

.25 (.08) .27 (.03) .42 (.01)

.32(.09) .46(.13) .38(.07)

.57(.17) .73(.16) .80(.08)

.17

.23

.40

.24

.33

.57

.41

.31

.72
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Design, Materials, and Procedure. In many respects, the experi
ment was similar to the two previous experiments, and here we describe
only important differences. One group of subjects received one study
trial; the other group received three study trials. The materials were an
arbitrary selection from those used in Experiments I and 2, and con
sisted of 30 excerpts from Polish folk songs and 30 themes from ob
scure pieces of classical music. The original recordings were used, but
reedited to construct new study and test lists in which the Polish and
classical excerpts were mixed together. The recognition test consisted
of a single, numbered order of all 60 musical phrases. Two alternative
study lists of30 excerpts were created by randomly dividing each kind
ofmusic into two subsets of IS excerpts and recombining them. Further
editing produced three random orders of each study list. Subjects who
had three successive study trials heard all three orders, and these orders
were counterbalanced across the trials for different subjects. Each order
of presentation was used equally often across successively tested sub
jects in the single study-trial group. The test was similar to that in the pre
vious experiments except that, instead of telling subjects not to guess,
they were told to report guesses as a separate response category. The
critical addition to the previous instructions was as follows:

There will also be times when you do not remember a theme, nor does it seem
familiar, but you might want to guess that it was one of the themes you heard
earlier. On these occasions please indicate that you are guessing by writing
a G. There are nearly always more themes than one is capable of recognizing,
so do feel free to take a guess.

The whole experiment took about 25 min for the one-trial group and
about 45 min for the three-trial group.

Results and Discussion
The principal results are summarized in Table 3, which

shows the proportions of hit rates and of hit rates minus
false alarms, as a function of study trials for each of the
two kinds of music. Two major sets of findings are read
ily apparent in Table 3. First, these data replicate the re
sults ofExperiments I and 2. For the excerpts from Polish
folk songs, additional study trials improved recognition
memory, as measured by both remember and know re
sponses. For the themes from pieces of classical music,
additional study trials improved recognition memory, as
measured by remember responses but not as measured
by know responses.

Second, these data replicate the results reported by
Gardiner et al. (1996) by showing that it was guessing,
not knowing, that is inversely related to the proportion of
remember responses to target items. These data extend
that finding by also showing that guessing is inversely

Table 3
Proportion of Responses for Each State of Awareness

as a Function of Study Trials in Experiment 3

Hits Hits Minus False Alarms

Responses I Trial 3 Trials I Trial 3 Trials

Polish

Remember .23 (.04) .37 (.04) .19 .33
Know .21 (.12) .34 (.13) .09 .21
Guess .31 (.33) .19 (.32) -.02 -.13
Overall .75 (.49) .90 (.49) .26 .41

Classical

Remember .21 (.04) .45 (.06) .17 .39
Know .33 (.14) .31 (.13) .19 .18
Guess .23 (.27) .14 (.21) -.04 -.07
Overall .77 (.45) .90 (.40) .32 .50

Note-False-alarm rates are shown in parentheses.

related to the proportion of know responses to target
items. Know responses to targets did not vary in the ex
periments described by Gardiner et al. The general im
plication of this aspect of the data is that, at least when
ceiling effects are avoided, it is only the opportunity to
guess that is constrained by the proportions either of re
member responses or of know responses. And this con
straint can lead to "negative discrimination" effects, where
guess responses to lures exceed guess responses to targets
when hit rates are high, as they were after three trials.

Statistical analyses of the data, in which trials (I vs. 3)
and materials (Polish vs. classical music) were fixed fac
tors, supported these conclusions. For hit rates with re
member responses, there was a significant effect of trials
[F(I,34) = 10.41, MSe = .06] but neither the materials
effect nor the interaction were significant (F < I in each
case). For hit rates with know responses, neither the ef
fect of trials [F(I,34) = 2.01, MSe = .03] nor the mate
rials effect [F(I,34) = 1.22, MSe = .02] were signifi
cant, but the interaction was [F(I,34) = 4.64, MSe =
.02]. Planned comparisons confirmed that there was a
significant trials effect in know responses for the Polish
music [t(34) = 3.28] and not for the classical music
(t < I). For hit rates with guess responses, there was a
significant trials effect [F(I,34) = 3.80, MSe = .05] and
a significant materials effect [F(I,34) = 7.72, MSe =
.0 I]; the interaction was not significant (F < I).

For hit rates minus false-alarm rates, with remember
responses there was a significant effect oftrials [F(I,34) =
10.71, MSe = .05] but neither the effect of materials nor
the interaction were significant (F < 1 in each case).
With know responses, the corrected data were skewed,
and parametric tests were not appropriate. But Mann
Whitney tests confirmed that there was a significant tri
als effect for the Polish music [U(l8) = 102.5] and not
for the classical music [U(l8) = 153.0; critical U = 109].
There was little point in analyzing hit rates minus false
alarm rates for guess responses.

GENERAL DISCUSSION

These experiments establish that there are circumstances in which
there are parallel improvements in recognition as measured by both re
member and know responses. The theoretical significance of the paral
lel increase in remembering and knowing is that it is evidence that, func
tionally, these two states ofawareness are fully independent. That is, all
possible kinds of empirical relation between the two states ofawareness
have now been observed. There are variables that affect remembering,
not knowing, variables that affect knowing, not remembering, variables
that have opposing effects on remembering and knowing, and now at
least one variable-study trials-that under certain conditions has the
same effect on remembering and knowing.

Experiment 3 also shows that guessing is inversely related not only
to increases in remembering, but also to increases in knowing. It shows
that any dependency that exists empirically between the different re
sponse categories exists between remembering and guessing and be
tween knowing and guessing, but not between remembering and know
ing. This conclusion will ofcourse hold only within certain limits. Very
high levels of remember responses could well constrain know re
sponses, and researchers using this procedure still need to take especial
care to avoid such ceiling effects, at least if any strong theoretical argu
ment hangs on what happens to know responses.
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In this connection, it is of interest that guess responses showed nega
tive discrimination effects. Jacoby et al. (in press) discussed similar ef
fects in their estimates of familiarity, which were based on analyses in
which know responses to targets were combined with know responses to
lures. They interpreted such effects to mean that the lures had become
more familiar than targets, a pattern of results that they concluded was
unreasonable and which they attributed to the exclusivity of remember
and know responses. Our evidence suggests that one could obtain such
effects by encouraging subjects to guess and by not allowing them to re
port guesses as such, forcing them to include these guesses in their know
responses (see, too, Gardiner et aI., 1996; Strack & Forster, 1995).

Why, when subjects reported guesses, were there still relatively high
levels offalse alarms for know responses? These false alarms might at
least in part reflect the way in which excerpts of music often contain
very similar musical phrases, if the excerpts are broken down into two- or
three-note runs. Thus, fragments of any given excerpt might very well
give rise to feelings of familiarity based on the similarity between frag
ments of music contained in targets and lures. Very occasionally, lures
might, for the same reason, give rise to some recollective experiences.

Applying the independence remember/know model proposed by Ja
coby et al. (in press) to the data in Table 3 would lead to the conclusion
that estimates of the hypothetical familiarity process increase over tri
als for both kinds ofmusic, and that the increase is much greater for the
Polish (estimates of .27 and .54) than for the classical (estimates of.42
and .56) music. If, however, remember and know responses are func
tionally independent, then it is not clear why know responses need to be
"corrected" for a presumed lack of independence-unless one sub
scribes to that particular process model. In contrast with the process dis
sociation procedure, our approach is largely a descriptive one, in which
the aim is to discover what factors influence the states ofawareness, and
it allows relations between the states of awareness to differ from rela
tions between the processes (or systems) that are assumed to underlie
them (see, e.g., Gardiner & Java, 1993; Richardson-Klavehn et al.,
1996). For example, states ofawareness may be exclusive, but this does
not necessarily mean that the underlying processes are-they might be
exclusive too (Gardiner & Parkin, 1990), but they might be indepen
dent or redundant (see Richardson-Klavehn et aI., 1996, for more dis
cussion; see, too, Knowlton & Squire, 1995). In Tulving's (1995, in
press) SPI systems model, encoding into different systems is serial,
storage is parallel, and retrieval is independent. Similarly, Richardson
Klavehn et al. (1996) have argued that though exclusivity may hold for
relations between different memorial states of awareness, retrieval
strategies, which can be voluntary or involuntary with respect to re
trieval of the study episode, may well be independent (see Java, 1994;
Richardson-Klavehn & Gardiner, 1995, 1996; Richardson-Klavehn,
Gardiner, & Java, 1994). Because it is a simple two-component model, the
process dissociation procedure cannot make these kinds ofdistinctions.

Why recognition memory measured by know responses increases
across study trials with one kind of musical excerpt but not the other is
a question for future research. Certain explanations seem unlikely. For
example, proportions of know false alarms in Table 3 were quite simi
lar for each kind ofmusic, suggesting that the different effects in know
responses to targets cannot be related to differences in subjects' re
sponse criteria. It is also possible that the critical difference between the
two kinds ofmusic might lie in the way they were presented, either vo
cally or from a keyboard. But there is no obvious reason why that might
be so. And the proportions ofremember responses for the Polish and the
classical music did not differ statistically, so the different effects on
know responses for the two kinds of music cannot be related to signif
icant differences in the overall amount of recollection.

However, there were more remember responses for classical music
than for Polish music on the final trials, and it is possible to argue that
this could "artificially constrain" the know responses. Though plausi
ble, this argument disregards the evidence that shows it was the guess
responses that were constrained. Moreover, Gardiner et al. (1996, Ex
periment I) found that even with much higher proportions ofremember
responses and a much larger effect on remember responses, only guess
responses seemed constrained. For the two level-of-processing condi
tions in this experiment, hit rates were .15 and .72 for remember responses,
.20 and .18 for know responses, and .24 and .05 for guess responses.
Those results, together with the present results, imply that there was

scope for a further increase in know responses for the classical music,
and that such an increase would have still further depressed guess re
sponses in Experiment 3. If that supposition is mistaken, then one ob
vious implication is that the nonsignificant increase in know responses
observed in Experiment 2 should become more pronounced if the pro
portion ofremember responses were lower. But our provisional conclu
sion is that the overall level of responding was not the critical factor.

So our conjecture-and it is no more than that-is that the dissocia
tion in know responses may reflect the prior familiarity ofthe musical
genre as a whole. In comparison with classical music, there is likely to
be little schematic representation in semantic memory for Polish folk
songs, and the effect of increased learning opportunity is likely to result
in, or at least initiate, the formation ofsuch representations (cf. Bartlett,
Halpern, & Dowling, 1995; Conway et aI., 1996; see, too, Sloboda &
Parker, 1985). Consistent with this possibility, the data in Table 3 show
that the level of know responses was quite similar after three trials for
both kinds of music, and the increase in know responses for the Polish
music was associated with a relatively low initial level ofperformance.
This increase in know responses may be a direct reflection of increased
schematic representation. Also consistent with this possibility is the ear
lier finding that know responses did not differ in comparing famous
with obscure pieces of classical music (Java et aI., 1995). But whether
there is any substance to this conjecture remains to be resolved. For now,
the important fact is that there are at least some circumstances in which
both remembering and knowing increase in parallel.
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