
Despite many advances in the field of autobiographical 
memory, one important area within it has still received rel-
atively little systematic investigation, that of the relation 
between memory processes and the physical objects in our 
everyday human environment—telephones or toys, vehi-
cles or vases. In an early series of experiments, we studied 
how one element of an object (e.g., its color) could act as a 
retrieval cue for another element (e.g., its location), using 
photographs of real objects such as cups and bottles (see, 
e.g., Jones, 1976, 1978). In a more recent series, we have 
focused on distortions of memory for the appearance of 
everyday objects such as road signs or cell phones (e.g., 
Jones & Martin, 2004; Martin & Jones, 1998, 2006, 2007). 
However, such studies have accepted the occurrences of 
certain objects in the environment as a given, and have fo-
cused on exploring their mnemonic consequences. What 
the studies have not done is to examine whether or not the 
mnemonic processing elicited by certain objects might 
account for their being present in the environment in the 
first place; it is this possibility which is explored in the 
present article. To avoid the circumlocution of referring 
repeatedly to objects which elicit mnemonic processing, 
we refer to them here as mnemoactive objects.1

The roles played in relation to human memory by a small 
number of everyday objects, such as diaries or calendars, 
are relatively clear. In most cases, however, the situation is 
more complicated. The object’s potential influence upon 
memory is often confined to a single person or to a re-
stricted group of people (e.g., a single family), whose previ-
ous experiences happen to relate to the object in some way. 
For example, a particular coffee mug may stimulate similar 
perceptual processes in different people who observe it and 
similar motor processes in different people who use it, but 
may stimulate unique memory processes in the individual 
who received it as a gift. It is perhaps the highly individual-
ized character of mnemoactive objects which has led to their 
relative neglect within psychology. Methodologically, this 
means that what is needed is to investigate the processing of 
a single class of objects defined by the consistency of map-
ping from each object to each participant. The procedure 
is conceptually slightly more complicated than the more 
usual one of investigating the processing of a single object 
(or set of objects) across different participants, and this has 
perhaps discouraged previous exploration of mnemoactive 
objects. Does this neglect matter? There are a number of 
reasons to believe that it does.

First, the relative neglect of personal objects within the 
psychology of memory contrasts with the considerable 
attention paid to public objects within cognate disciplines. 
There, the role of monuments and memorials in shaping 
(or attempting to shape) specific aspects of what people 
remember and think has been analyzed extensively (e.g., 
Choay, 2001; Michalski, 1998).

Second, everyday objects play an important role in rem-
iniscence therapy, which “involves the sharing of memo-
ries often evoked through the use of stimulating material 
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such as old pictures, songs, household items and news-
papers” (Brooker & Duce, 2000, p. 354). Reminiscence 
therapy appears to be an effective treatment for depres-
sive symptoms among elderly people (Bohlmeijer, Smit, 
& Cuijpers, 2003). However, Cappeliez, O’Rourke, and 
Chaudhury (2005) have reported that some forms of remi-
niscence, such as the revival of old problems, may be as-
sociated with relatively negative facets of mental health, 
again suggesting the need for a fuller understanding of 
memory evocation by everyday objects. 

Third, the work of Berntsen and colleagues (e.g., Bernt-
sen, 1998; Berntsen & Hall, 2004) has demonstrated a 
pressing need to explore the processing of involuntary 
autobiographical memories. Unlike the voluntary mem-
ories which have been the usual subject of study in the 
area of autobiographical memory, such memories are not 
preceded by any conscious attempt at retrieval, and there 
appear to be important functional differences between the 
two. In particular, involuntary memories are consider-
ably more likely than voluntary ones to refer to specific 
episodes rather than to summarized events, a distinction 
which acquires particular significance from Williams’s 
proposal of an association between memory overgeneral-
ization and emotional disorder (Williams 1996; Williams, 
Healy, & Ellis, 1999; see also Jones, 2002). Further, the 
contrast between voluntary (or intentional) and involun-
tary memories is of central importance in the context of 
posttraumatic stress disorder (e.g., Ehlers & Clark, 2000; 
Isaac, Cushway, & Jones, 2006), where it has been en-
capsulated by Brewin, Dalgleish, and Joseph (1996) in a 
distinction between verbally accessible memories, which 
are relatively open to subsequent editing, and situationally 
accessible memories, which are not. What is of particu-
lar interest in the present context is the consistent find-
ing that involuntary autobiographical memories are most 
frequently elicited by identifiable aspects of a person’s 
physical surroundings. Across three earlier diary studies 
tabulated by Berntsen and Hall (2004), external cues of 
this type were identified for 65% of all recorded invol-
untary memories. Given the frequency and distinctive 
character of such memories, it appears important to dis-
cover whether involuntary memories can to some degree 
be placed under voluntary control. Despite the superficial 
paradox inherent in the idea of voluntary influence upon 
involuntary memories, the possibility to be explored here 
is that humans do indeed manipulate their environments 
in order to achieve some such control; that is, people may 
avoid relying only on voluntary memories by ensuring the 
inclusion in their surroundings of physical objects which 
can instigate involuntary memories. In this context, it is 
relevant to note that Marcel Proust’s À la recherche du 
temps perdu (Remembrance of things past) can be viewed 
as an extended argument not only for the central impor-
tance of involuntary memory processes, but also for the 
role of mnemoactive objects in modulating these pro-
cesses. We will return later to a brief discussion of the 
implications for Proust’s work of the present results.

The final reason for focusing on the mnemoactive prop-
erties of objects is provided by the recent work of Nor-

man (2004). In his original classic work on the relations 
between objects and psychological processes, Norman 
(1988) pointed to the emphasis (indeed, overemphasis) 
by objects’ designers on their appearances, as opposed 
to their uses. Since then, the issue of object usability has 
indeed been widely explored, especially in the area of 
human–computer interaction (e.g., Barnum, 2002; Gillan 
& Bias, 2001). Norman (2004) has argued, however, that it 
is essential to construct not a dichotomy but a trichotomy 
of objects and associated psychological processes. Object 
appearance is associated with reactive processing, and ob-
ject usability is associated with behavioral processing, but 
the potential for objects to evoke memories is associated 
with reflective processing. Furthermore, Norman (2004, p. 
46) proposed that the last of these factors is of the greatest 
psychological importance: “What do people love and cher-
ish, despise and detest? Surface appearance and behavioral 
utility play relatively minor roles. Instead, what matters is 
the history of interaction, the associations that people have 
with the objects, and the memories they evoke.” Thus, far 
from an object’s linkage to memory being as peripheral 
as its relative neglect within psychology would suggest, 
Norman’s theorizing implies that such linkage is of pri-
mary importance in determining object value.

In the present article, we seek to examine Norman’s hy-
pothesis empirically by comparing the characteristics of 
objects whose primary influences are exerted at the three 
different psychological levels he distinguished. As noted 
previously, experimental uniformity has to be imposed in 
terms of the investigation of uniform object–participant 
mappings, rather than in terms of a uniform set of object 
stimuli, and therefore the initial stage is to identify objects 
with the relevant mappings for each participant; the char-
acteristics of each object can then be probed. In particular, 
we focus on the hypothesis that it is among objects which 
elicit mnemonic processing that a person’s most valued 
possessions are to be found, rather than among objects 
which are distinguished for the reactive or behavioral pro-
cessing which they elicit.

Of course, objects are often assessed according to soci-
etally mediated criteria rather than individualistic psycho-
logical criteria, and it is, therefore, informative to consider 
these also. Indeed, in commerce the widespread default as-
sumption is that financial worth dominates considerations 
of value. Similarly, within the field of psychology there has 
been much exploration of the ways in which people choose 
among different options that are defined in financial or 
quasi-financial terms (see Shafir & LeBoeuf, 2002) ac-
cording to which people choose among different options. 
Accordingly, in the present investigation of how people 
choose among options that are defined in terms of objects’ 
different forms of psychological influence on individuals, 
we will also consider the social and financial importance 
of the objects. If it turns out that people’s choices among 
objects are systematically influenced by the objects’ capac-
ity to evoke memories, an understanding of this phenom-
enon may be of importance not only in psychology but also 
in economics, perhaps throwing some light on the remark-
ably weak relationship observed between wealth and hap-
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piness within a society (e.g., Easterlin, 2003; Frederick & 
Loewenstein, 1999).

There were two phases in the procedure of each of the 
following experiments. First, in the recall phase, each 
participant recalled a number of objects on the basis of 
such criteria as their usability, and was probed about such 
characteristics of each object as its financial importance. 
Second, in the choice phase, the participant put in order all 
the recalled items in terms of their personal value.

In each experiment, a different number of objects was 
recalled and put in order of personal value. However, if 
an object is chosen as the ith response among n objects, a 
convenient empirical index of its personal value can be de-
fined as v(i, n)  (n  i)/(n  1). It can be seen that, for all 
n  2, the outcomes of this linear transform of i possess 
a unit range, from v  0 iff i  n, to v  1 iff i  1. That 
is, a measure of the personal importance of an individu-
al’s objects is derived here from that person’s sequence of 
choices, with the resulting object value, v, ranging from 0 
for the last-chosen object to 1 for the first-chosen object, 
irrespective of the specified number of objects.

Analyses of the responses in these experiments should 
therefore allow two linked questions to be addressed. 
First, do objects which are selected according to differ-
ent psychological criteria within the recall phase differ 
systematically in value within the choice phase? Second, 
across all recalled objects, which object properties pre-
dominate in determining people’s choices? For example, 
is the personal value of an object influenced more by its 
financial importance or by its mnemonic importance?

EXPERIMENT 1

In this experiment, each participant recalled a set of four 
objects. For three of these, the object was the one which the 
participant most valued because of its appearance, its us-
ability, or its linkage to memory. In each case, participants 
were provided with examples of members of the relevant 
category, taken from Norman (2004). In addition to these 
three restrictive criteria, an additional object was selected 
with an unrestricted remit, in order to encompass the whole 
range of participants’ most valued objects. 

Method
Participants. There were 74 participants (61 female), final-year 

students at the Universities of Warwick and Oxford. Mean age was 
21.2 years (SD  1.6).

Design and Procedure. Participants worked their way through 
individual response booklets anonymously and at their own pace. In 
the recall phase, each participant recalled objects in turn according 
to three object criteria. In each case, they were instructed to “Select 
the favourite object of yours which you value with regard to . . . ,” 
with the instruction concluding in three different ways, as follows: 
for appearance, “. . . appearance (for example, clothing, or a pic-
ture, or a car)”; for usability, “. . . some activity (for example, sports 
kit, or a computer, or a cooking utensil)”; and for memory, “. . . 
its meaning for you (for example, a souvenir, or something that’s a 
source of satisfaction, or a talking-point).” The order of presenta-
tion of these three selections was balanced across participants. After 
three selections, a fourth, unrestricted selection was cued: “Please 

select the favourite object of yours of any type, other than the three 
objects which you have already listed.”

For each of the four recalled objects, participants were asked to 
respond first by identifying the object (though it was indicated that 
the identity of the object could be withheld if it were thought to be 
too personal), and then with the length of time that they had had the 
object. Next, they made assessments of the salience of five different 
aspects of the object, in each case on a 7-point scale from 1 (not at all 
important) to 7 (extremely important). The first three scales matched 
the three restrictive selection criteria—appearance salience (“the 
physical appeal of the object”), usability salience (“the ease of using 
the object”) and memory salience (“the significance to you of the 
object”). Finally, for each object, participants responded on the same 
7-point scale regarding social salience (“other people’s opinion of the 
object”) and financial salience (“the financial value of the object”).

After all responses had been made for individual objects, the 
choice phase commenced and the relative values of all the recalled 
objects were established. Adapting a scenario described by Nor-
man (2004, p. 52), the participant was instructed to “list the order in 
which you would want the objects . . . to be saved” from a burning 
building. The four responses were then transformed, as indicated 
earlier, to yield personal values, v, for the objects, ranging from 1 
for the first choice to 0 for the last choice.

Results
Object choice as a function of recall criteria. Table 1 

shows mean personal values for objects recalled accord-
ing to the four different criteria. It can be seen that objects 
selected according to the memory criterion had the high-
est mean personal value. A Friedman test on the choices 
among the four objects confirmed that personal values 
differed significantly across the four criteria [ 2(3, N  
73)  35.35, p  .001]. A complementary analysis fo-
cused only on the distribution of objects with highest 
personal value (i.e., those which were chosen first from 
among four objects), also shown in Table 1. The numbers 
of participants for whom an object selected according to 
the appearance, usability, memory, and unrestricted cri-
teria had the highest value were, respectively, 8, 7, 39, 
and 20. These frequencies differed significantly among 
themselves [ 2(3, N  74)  35.95, p  .001]. When 
the group most often chosen first, memory objects, was 
compared with the appearance and usability objects, the 
proportion of the total which it comprised, 72.2%, was 
significantly greater than (indeed, more than twice as high 
as) the 33.3% which it would have comprised, had objects 
with highest value been uniformly distributed across the 
three categories with restrictive criteria [ 2(1, N  54)  
36.75, p  .001].

Object duration. The mean lengths of time (in years) 
that participants had possessed the objects were 1.54 

Table 1 
Mean Object Values and Frequencies of First-Choice Objects 

for Different Recall Criteria in Experiment 1

Recall Criterion

Appearance Usability Memory Unrestricted

Measure  M  SD  M  SD  M  SD  M  SD

Object value .347  .335  .397  .336  .735  .319  .521  .381
Frequency  8  7  39  20
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(SD  1.85), 2.65 (SD  2.92), 5.32 (SD  6.13), and 
3.37 (SD  3.88) for objects selected according to the 
appearance, usability, memory, and unrestricted criteria, 
respectively. An ANOVA showed that mean duration var-
ied significantly across the four categories [F(3,213)  
13.13, p  .001, 2  .16]. Pairwise comparisons con-
firmed that memory objects had been possessed signifi-
cantly longer than each of the other three types. In the 
reported a posteriori comparisons, Tukey’s HSD test was 
used ( p  .01).

Object saliences. Table 2 shows mean saliences for 
objects selected according to each of the criteria. A first 
analysis was carried out to examine whether, as expected, 
instructions to select on the basis of appearance, usability, 
and memory had led to matching peaks in the salience re-
sponses. Thus a two-way ANOVA on the salience data ex-
amined appearance, usability, and memory levels within 
salience type and selection-criterion variables. There was 
a significant effect of salience type [F(2,142)  8.51, p  
.001, 2  .11], but not of selection criterion [F(2,142)  
3.02] with, more importantly, a significant interaction be-
tween the two [F(4,284)  77.10, p  .001, 2  .52]. As 
can be seen in Table 2, for each salience type the highest 
level of response occurred for the matching type of selec-
tion criterion; pairwise HSD comparisons confirmed that, 
in all three cases, the mean salience response was signifi-
cantly higher for the matching selection criterion than for 
the two nonmatching selection criteria.

Further ANOVAs showed that there were significant 
differences among objects selected according to the ap-
pearance, usability, and memory selection criteria in terms 
both of social salience [F(2,146)  33.04, p  .001, 2  
.31] and of financial salience [F(2,146)  20.74, p  
.001, 2  .22]. Pairwise HSD comparisons showed that 
social salience was significantly higher for appearance 
objects than for both usability objects and memory ob-
jects, and that financial salience was significantly lower 
for memory objects than for both appearance objects and 
usability objects.

Predicting choice among objects. A regression anal-
ysis was carried out to examine variables potentially pre-
dictive of the outcome of choosing among objects, on data 
combined across selection criteria (i.e., including data for 
all objects). Stepwise multiple regression was carried out 
across objects, with personal value predicted on the basis 
of object duration; appearance, usability, and memory sa-
lience; and social and financial salience. The highest cor-
relate of object value was memory salience [r(292)  .340 
(Spearman rS  .374), p  .001], which was thus entered 
first by the analysis [F(1,286)  36.59, p  .001, R2  
.113]; second entered was object duration [F(1,285)  
14.52, p  .001, R2  .043]; third was financial salience 
[F(1,284)  5.30, p  .05, R2  .015]; and fourth was 
social salience [F(1,283)  5.43, p  .05, R2  .016]. 
The best prediction of personal value was v  .094  .066 
memory .017 duration .031 financial .028 social, 
R2  .187, with memory salience accounting for 60.4% 
of the systematic variance. Williams tests showed that the 

correlation of object value with memory salience was sig-
nificantly greater ( p  .05) than the correlation with each 
of the other variables, except that with object duration, for 
which [r(290)  .294 (rS  .248), p  .001]. In addition, 
pairwise analyses indicated that memory salience was 
positively related to object duration [r(292)  .303, p  
.001]; was not significantly related to appearance salience 
[r(295) .027] or social salience [r(295) .003]; 
and was negatively related to usability salience [r(294) 

.344, p  .001] and financial salience [r(295) .239, 
p  .001].

Object identities. Finally, the identities of the objects 
recalled in the first phase of the experiment may be ex-
amined. For this, the objects were grouped into a set of 
25 categories, constructed so as to accommodate them 
exhaustively. (The object categories and their incidences 
are shown in the Appendix.) Participants withheld the 
identities of only 2.4% of the objects. One category was 
permitted to be nested within another (e.g., laptop within 
computer and ring within jewelry) if a relatively large 
number of responses referred explicitly to the subordinate 
category. It can be seen that the incidences of the differ-
ent object categories differed considerably across recall 
criteria; when the object categories were combined into six 
larger classes to ensure expected cell frequencies  5, then 

2(15, N  289)  154.77, though the tabulated p  .001 
is only approximated, owing to the repeated measures.

Discussion
The results of this experiment provided evidence that 

the property of an object which we value more highly 
than any other is its ability to evoke our memories. The 
primary importance of memory linkage in comparison 
with appearance and usability was directly indicated in 
two separate ways. First, examination of different recall 
criteria showed that the objects which were on average 
most highly valued in participants’ choices were those se-
lected according to their meanings for the participants, 
as opposed to those selected according to their values in 
relation to activities or appearances, or according to any 
other criterion. Second, regression analysis of responses 
regarding all objects, combined across selection criteria, 
showed that an object’s mnemonic salience was the most 
important predictor of the object’s personal value, ahead 
of five other possible factors. These included not only 
the usability salience and the appearance salience of the 

Table 2 
Mean Object Saliences for Different Recall Criteria 

in Experiment 1

Recall Criterion

Appearance Usability Memory Unrestricted

Salience  M  SD  M  SD  M  SD  M  SD

Appearance 6.24 1.12 3.99 1.70 4.68 1.85 5.03 1.82
Usability 4.29 1.96 5.99 1.37 3.24 2.34 5.01 1.85
Memory 4.92 1.77 4.61 1.73 6.53 0.92 5.38 1.91
Social 4.84 1.54 2.99 1.61 3.11 1.74 3.18 1.69
Financial  3.47 1.90 3.70 1.87 2.14 1.64 3.08  1.99
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object, but also its social salience and financial salience, 
and (though not significantly) the duration of its posses-
sion. Indeed, the financial salience of selected objects was 
found to be significantly higher for objects selected ac-
cording to both the usability and appearance criteria than 
for those selected according to the memory criterion.

Although the results of the present experiment were 
thus consistent in the emphasis they placed on memory 
linkage in choosing among objects, there were two areas 
of its design which in principle may have allowed alterna-
tive interpretation. First, a relatively broad specification 
of memory linkage had been adopted, consistent with the 
characterization by Norman (2004) of reflective process-
ing. In case this latitude was important, it seemed advis-
able in a second experiment also to investigate selection 
according to a narrower interpretation, focusing solely on 
memory.

Second, the examples of objects which had been pro-
vided in the Experiment 1 instructions turned out to differ 
considerably from participants’ own responses. Thus, in 
the case of objects selected on the basis of memory link-
age, the examples taken from Norman (2004) consisted 
of a souvenir, a source of satisfaction, and a talking point. 
However, for this criterion, the types of objects which par-
ticipants most frequently recalled in practice were jewelry 
(including rings), toys, and photographs. In Experiment 2, 
therefore, the examples for each type of criterion which 
were included in the instructions were changed to reflect 
the actual responses in Experiment 1.

EXPERIMENT 2

In this experiment, the specification of the memory 
criterion was narrowed and the usability and appearance 
criteria subsumed within unrestricted selection. In addi-
tion, the examples of valued objects which were provided 
were based on the most frequent responses in the relevant 
classes of Experiment 1.

Method
Participants. There were 97 participants (83 female), first-year 

students at the Universities of Warwick and Oxford. Mean age was 
19.7 years (SD  3.7).

Design and Procedure. In the recall phase, each participant re-
called objects in turn, according to two object criteria. In both cases, 
they were instructed to “Select the favourite object of yours which 
you value primarily. . . ,” with the instruction concluding as follows: 
for memory objects, “. . . with regard to the memories it evokes for 
you (for example, a childhood toy, or a photograph album, or a spe-
cial gift)”; for unrestricted objects, “. . . for reasons other than the 
memories it evokes for you (for example, a computer, or an item of 
clothing, or a car).” The order of the two selections was balanced 
across participants. For each selection, participants were asked the 
same questions as in Experiment 1 and made the same set of judg-
ments. The procedure again concluded with a choice phase in which 
participants responded by choosing in order between the objects 
from the first phase.

Results
Object choice as a function of recall criteria. The 

number of participants who allocated highest personal 

value to an object selected according to the memory cri-
terion (i.e., chose it first) was 75 (77.3%), which was 
significantly greater than the 22 (22.7%) who allocated 
highest personal value to an unrestricted-selection object 
[ 2(1, N  97)  28.96, p  .001].

Object duration. An ANOVA showed that the mean 
length of time that memory objects had been possessed 
(M  6.65 years, SD  6.68) was significantly greater 
than that for unrestricted objects (M  2.26 years, SD  
2.93) [F(1,94)  35.92, p  .001, 2  .28].

Object saliences. Table 3 shows mean saliences for 
objects selected according to the two criteria. A two-way 
ANOVA examined appearance, usability, and memory 
saliences for memory and unrestricted selection criteria. 
There were significant effects of salience type [F(2,190)  
39.66, p  .001, 2  .30] and of selection category 
[F(1,95)  12.07, p  .001, 2  .11] together with a 
significant interaction [F(2,190)  95.02, p  .001, 2  
.50]. Pairwise HSD comparisons confirmed that the level 
of memory salience was significantly higher for the match-
ing than for the nonmatching selection criterion, and also 
confirmed conversely that levels of appearance salience 
and usability salience were significantly lower for memory 
selection than for unrestricted selection. Further ANO-
VAs showed that, compared with unrestricted selection, 
memory selection was associated with lower levels both of 
social salience [F(1,96)  5.26, p  .05, 2  .05] and of 
financial salience [F(1,96)  96.00, p  .001, 2  .50].

Predicting choice among objects. Stepwise mul-
tiple regression was carried out in order to predict object 
choice on the basis of object duration and saliences, for all 
objects. The highest correlate of object value was mem-
ory salience [r(193)  .483 (rS  .511), p  .001], which 
was thus entered first by the analysis [F(1,189)  55.95, 
p  .001, R2  .228]; second entered was appearance 
salience [F(1,188)  9.48, p  .01, R2  .037]; and the 
third was usability salience [F(1,187)  3.99, p  .05, 

R2  .015]. The best prediction of personal value was 
v  .114  .124 memory .041 appearance .032 us-
ability, R2  .281, with memory salience accounting for 
81.1% of the systematic variance. Williams tests showed 
that the correlation of object value with memory salience 
was significantly greater ( p  .05) than the correlation 
with each of the other variables. In addition, pairwise 
analyses indicated that memory salience was positively 
related to object duration [r(191)  .157, p  .05]; was 

Table 3 
Mean Object Saliences for Different Recall Criteria 

in Experiment 2

Recall Criterion

Memory Unrestricted

Salience  M  SD  M  SD

Appearance 4.00 2.03 5.01 1.84
Usability 2.99 2.00 5.36 1.59
Memory 6.67 0.74 4.67 1.73
Social 3.04 1.85 3.63 1.69
Financial  1.82  1.30  3.82  1.73
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not significantly related to appearance salience [r(193) 
.108] or social salience [r(193) .043]; and was 

negatively related to usability salience [r(193) .394, 
p  .001] and financial salience [r(193) .388, p  
.001].

Discussion
The principal results of this experiment confirmed 

those of Experiment 1. The mnemoactive capacity of an 
object was again shown to be of primary importance, even 
though it was more narrowly defined in terms of evoked 
memories than in Experiment 1. Objects recalled accord-
ing to this criterion were found on average to be more 
valued than objects selected on any alternative basis. In 
addition, regression analysis of the responses regarding all 
objects showed that an object’s memory salience was the 
most important predictor of participants’ choices, signifi-
cantly ahead of five other possible factors. The financial 
salience of selected objects was again found to be signifi-
cantly lower for objects selected according to the memory 
criterion than it was for other objects.

Although the results of Experiments 1 and 2 were 
highly consistent, it is logically possible that the observed 
primacy of memory linkage in determining an object’s 
value does not generalize beyond the relatively restricted 
population from which both experiments drew their sam-
ples. Participants in both of the first two studies were pre-
dominantly young, female British adults. It is possible that 
different results may hold true for older participants, male 
participants, or participants from a different country, so a 
further experiment was carried out to explore these fac-
tors. Further, it is possible in principle that the primacy of 
memory linkage is dependent upon the individual’s gen-
eral level of financial satisfaction (e.g., among those who 
feel worse off financially, primacy might be eroded by a 
greater concern with object expense), and the new experi-
ment allowed this possibility also to be examined.

EXPERIMENT 3

A procedural change introduced in this experiment was 
the omission during the recall phase of any object exam-
ples for the different selection criteria. In Experiment 1, 
participants had been provided with examples drawn from 
Norman (2004). In Experiment 2, to avoid the possibil-
ity of a theoretical bias, they had been provided instead 
with examples drawn from the most frequent responses 
in Experiment 1, and this change had not in fact influ-
enced the pattern of results. Nevertheless, the provision 
of any examples at all may have had the potential to bias 
participants’ responses in some way, so in the present ex-
periment the examples were removed entirely. The three 
selection criteria of appearance, usability, and memory 
linkage were investigated, with participants recalling two 
objects for each, instead of one.

Method
Participants. There were 117 participants, all of whom were U.S. 

citizens.

Design and Procedure. There were two between-participants 
variables, gender and age. With regard to gender, there were 69 fe-
male and 48 male participants. With regard to age, there were 66 
younger adults (age 25 or less; M  21.7, SD  1.6), and 51 older 
adults (age 30 or above; M  46.7, SD  9.3). Most of the younger 
adults were students, and most of the older adults were profession-
ally employed (e.g., as managers and teachers). Testing was carried 
out mainly in the U.S., with some in the U.K.

In the recall phase, each participant selected objects in turn ac-
cording to three object criteria. In each case, they were instructed 
to “Select the two favourite objects of yours which you value with 
regard to. . . ,” with the instruction concluding in three different 
ways, as follows: for appearance, “. . . their appearances”; for us-
ability, “. . . their uses”; for memory, “. . . the memories they bring 
to mind.” No examples of possible objects were provided. The order 
of presentation of the three selection criteria was balanced across 
participants. For each selection, participants were asked the same 
questions as in the previous experiments and made the same set of 
judgments (the description of memory salience was modified to “the 
link to your past of the object”). As in the two previous experiments, 
the choice phase followed, at which point the relative values of the 
participant’s six recalled objects were established from the responses 
to the instruction “list the order in which you would want the objects 
. . . to be saved.” Finally, the participant’s level of financial satis-
faction was assessed via the question “To what extent do you feel 
financially well off?” Responses were on a 7-point scale from 1 (not 
at all well off ) to 7 (extremely well off ).

Results
Object choice as a function of recall criteria. The 

top row of Table 4 shows the mean values that were as-
sociated with objects recalled according to the three dif-
ferent criteria. Objects selected on the basis of their link-
age to memory were associated with considerably higher 
value than the two other types, and a Friedman test con-
firmed that personal values differed significantly across 
the three criteria [ 2(2, N  115)  51.00, p  .001]. 
The participants were also divided into two groups, with 
either low (n  41) or high (n  74) financial satisfac-
tion scores, defined as scores below or above the mean, 
respectively. However, for both groups, all three means 
of the values remained very close to the overall means 
shown in Table 4—within .010 in each case. Friedman 
tests were significant for both groups.

Instead of considering all six objects, a complementary 
analysis focused on the single object which was allocated 
the highest personal value (i.e., chosen first) by each par-
ticipant. The numbers of participants for whom an ob-
ject selected according to its appearance, usability, and 

Table 4 
Mean Object Values for Different Recall Criteria 

and Groups in Experiment 3

Recall Criterion

Appearance Usability Memory

Group  M  SD  M  SD  M  SD

All .457 .223 .361 .211 .683 .223
Female .435 .205 .346 .209 .719 .210
Male .487 .247 .383 .216 .630 .232
Younger .436 .214 .393 .232 .671 .232
Older  .484  .236  .317  .175  .699  .211
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memory criteria had the highest value were, respectively, 
26, 21, and 68. These frequencies differed significantly 
among themselves [ 2(2, N  115)  34.77, p  .001]. 
When the objects that were most frequently chosen first, 
memory objects, were compared with appearance and us-
ability objects, the proportion of the total which they com-
prised, 59.1%, was significantly greater than the 33.3% 
which they would have comprised had objects chosen first 
been uniformly distributed across the three criteria [ 2(1, 
N  115)  34.44, p  .001].

Two different approaches to investigating the possible 
effects of gender and of age on personal value were ad-
opted. In the first approach, the preceding type of analy-
sis was carried out on particular groups of participants. 
Table 4 shows mean values separately for female and male 
participants and for younger and older adults. It can be 
seen that, in each case, the highest value was attached to 
the memory criterion. Friedman tests confirmed signifi-
cant differences in personal value across the three criteria 
for each of the groups [ 2(2, N  68)  43.90, p  .001 
for the female group; 2(2, N  47)  10.01, p  .01 for 
the male group; 2(2, N  66)  24.68, p  .001 for the 
younger group; and 2(2, N  49)  30.21, p  .001 for 
the older group].

In the second type of approach, a concurrent analysis of 
effects was made on the basis of a parametric assumption 
by means of a three-way split-plot ANOVA on all selec-
tion responses. The analysis confirmed a significant ef-
fect of selection criterion [F(2,222)  39.44, p  .001, 

2  .26]; pairwise HSD comparisons demonstrated that 
memory objects were significantly more valued than both 
appearance and usability objects, but did not indicate a 
significant difference between the latter two types of ob-
ject. There was no significant interaction between selec-
tion criterion and gender [F(2,222)  2.23] or between 
selection criterion and age [F(2,222)  1.37], nor was 
there a significant three-way interaction between selec-
tion criterion, gender, and age [F(2,222)  1].

Object duration. Table 5 shows the mean lengths of 
time for which participants had possessed the objects se-
lected according to each of the three criteria. A three-way 
split-plot ANOVA showed that the mean time of possession 
varied significantly across the three criteria [F(2,216)  
37.01, p  .001, 2  .26]; pairwise HSD comparisons 
showed that memory objects had been possessed sig-
nificantly longer than both appearance and usability ob-

jects, which did not differ significantly from each other. 
There was no significant effect of gender [F(1,108)  
1.71] but, as expected, the mean time of possession was 
significantly greater for older than for younger partici-
pants [F(1,108)  61.38, p  .001, 2  .36]. There was 
a significant interaction between selection criterion and 
age group [F(2,216)  6.58, p  .01, 2  .06], but this 
may be interpreted as a floor effect. For the appearance 
and memory criteria, the durations for younger partici-
pants were, respectively, 8.21 and 7.86 years fewer than 
those for older participants; but for the usability criterion, 
the mean duration for older participants was itself only 
7.33 years, ensuring a smaller reduction in duration for 
younger participants than in the other two cases. Finally, 
there was no significant interaction between selection cri-
terion and gender [F(2,216)  1] or three-way interaction 
[F(2,216)  2.90].

Object saliences. Table 6 shows mean saliences, aver-
aged across all participants, for objects selected according 
to each of the criteria. A four-way split-plot ANOVA exam-
ined appearance, usability, and memory levels within sa-
lience type and selection criterion variables, together with 
gender and age. There were significant effects of type of 
judged salience [F(2,226)  5.89, p  .01, 2  .05] and 
type of selection criterion [F(2,226)  6.47, p  .01, 2  
.05] with, importantly, a strong interaction between them 
[F(4,452)  161.49, p  .001, 2  .59]. As expected, for 
each type of judged salience the highest value occurred 
for the matching type of selection criterion; tests of simple 
main effects confirmed that the variation between the three 
different types of selection criterion was significant in each 
case [all Fs(2,112)  81.03, p  .001, 2  .59] and pair-
wise comparisons confirmed for each type of salience that 
the mean salience was significantly higher for the match-
ing recall criterion than for the other two recall criteria 
(all ps  .001, with Bonferroni procedure). Though there 
was not a significant effect of participant age [F(1,113)  
3.10], there was one of gender [F(1,113)  4.04, p  .05, 

2  .04] with female responses higher (by M  0.23) 
than male responses. Gender also interacted significantly 
with the judged salience and selection criterion variables 
[F(4,452)  2.46, p  .05, 2  .02]; there was a pos-
sible range-effect interpretation of this three-way interac-
tion because the average amount by which female scores 
exceeded male scores was greater for the three matching 
cases (M  0.45), which had relatively high values (see 

Table 6 
Mean Object Saliences for Different Recall Criteria 

in Experiment 3

Recall Criterion

Appearance Usability Memory

Salience  M  SD  M  SD  M  SD

Appearance 5.97 1.10 4.14 1.50 4.03 1.73
Usability 3.80 1.74 6.17 0.97 3.01 1.69
Memory 4.50 1.82 3.09 1.88 6.46 0.92
Social 3.79 1.63 2.80 1.39 2.50 1.35
Financial  3.13  1.75  2.97  1.63  1.88  1.26

Table 5 
Mean Object Durations (in Years) for Different Recall Criteria 

and Groups in Experiment 3

Recall Criterion

Appearance Usability Memory

Group  M  SD  M  SD  M  SD

All 16.78 7.34 5.10 4.51 10.60 7.93
Female 17.24 8.20 5.25 4.85 11.50 7.84
Male 16.06 5.77 4.87 3.97 19.21 7.97
Younger 13.26 2.88 3.43 2.67 17.23 4.66
Older  11.47  8.75  7.33  5.44  15.09  9.14
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Table 6), than it was for the six nonmatching cases (M  
0.12), which had relatively low values. Finally, participant 
age interacted significantly with type of judged salience 
[F(2,226)  4.75, p  .01, 2  .04], with responses for 
memory salience higher (by M  0.07) for younger than 
for older participants, but responses for appearance sa-
lience and for usability salience higher (by M  0.67 and 
0.09, respectively) for older than for younger participants. 
No other interactions were significant.

Further three-way split-plot ANOVAs showed that there 
were significant differences among objects selected ac-
cording to the appearance, usability, and memory selection 
criteria in terms both of their social salience [F(2,226)  
38.92, p  .001, 2  .26] and their financial salience 
[F(2,226)  32.09, p  .001, 2  .22]; the means are 
shown in Table 6. For financial salience only, there was 
also a significant interaction between selection type and 
participant age [F(2,226)  3.85, p  .05, 2  .03], with 
responses for memory objects higher (by M  0.13) for 
older than for younger participants, but responses for ap-
pearance objects and for usability objects higher (by M  
0.10 and 0.87, respectively) for younger than for older par-
ticipants. This two-way interaction was itself modulated by 
a significant three-way interaction [F(2,226)  3.11, p  
.05, 2  .03], but there was an important three-way con-
sistency in that, for each combination of age and gender, 
mean financial salience responses were numerically lower 
for memory objects than for appearance and usability ob-
jects; tests of simple main effects confirmed that the varia-
tion between the three types of selection criterion was sig-
nificant for each combination [all Fs(2,112)  3.65, p  
.05, 2  .06], and pairwise comparisons confirmed that 
the extent to which the responses for memory objects were 
lower than those for other objects reached significance 
in each case (all ps  .05, with Bonferroni procedure), 
except for usability objects of older participants (both fe-
male and male). Overall, it can be seen in Table 6 that, as 
in the previous experiments, objects selected according to 
the memory criterion attracted extremely low responses 
for financial salience (M  1.88), and further examina-
tion showed that the lowest possible response, 1, was made 
regarding the financial salience of the majority (67.1%) of 
all memory objects.

Predicting choice among objects. Stepwise multiple 
regression was carried out in order to predict object choice 
on the basis of object duration and saliences. The highest 
correlate of object value was memory salience [r(686)  
.379 (rS  .391), p  .001], which was thus entered first 
by the analysis [F(1,645)  108.38, p  .001, R2  
.144]; second entered was financial salience [F(1,644)  
7.68, p  .01, R2  .010]; third was appearance salience 
[F(1,643)  11.25, p  .001, R2  .015]; fourth was us-
ability salience [F(1,642)  9.98, p  .01, R2  .013]; 
and fifth was social salience [F(1,641)  7.68, p  .01, 

R2  .005]. The best prediction of personal value was 
v  .382  .051 memory .035 financial .018 ap-
pearance .019 usability .016 social, R2  .186, with 
memory salience accounting for 77.4% of the system-
atic variance. Williams tests showed that the correlation 

of object value with memory salience was significantly 
greater ( p  .001) than the correlation with each of the 
other variables. In addition, pairwise analyses indicated 
that memory salience was positively related to object du-
ration [r(659)  .364, p  .001]; was not significantly 
related to appearance salience [r(698) .061] or social 
salience [r(698) .067]; and was negatively related to 
usability salience [r(694) .476, p  .001] and finan-
cial salience [r(698) .287, p  .001].

Discussion
The results confirmed and considerably extended those 

of the two previous experiments. Confirming the previous 
findings, objects chosen on the basis of their linkage to 
memory were valued more highly than those selected on 
other criteria and, across all objects, the prediction of ob-
ject value was dominated by memory salience. Extending 
the previous findings, they were found to generalize not 
only across nationality (participants from the U.S. instead 
of the U.K.) but also across gender and age. The primacy 
in value of memory linkage was observed among male as 
well as female participants, and among older as well as 
younger adults. It was also observed both among those 
who viewed themselves as financially badly off and those 
who viewed themselves as well off.

Some significant differences among groups were de-
tected, mainly within the salience responses, but did not 
affect the principal findings. Thus, with regard to gen-
der, first, salience responses in general were significantly 
higher for female participants, and, second, in the spe-
cific case of financial salience, there was a three-way 
interaction of effect between gender, age, and selection 
criterion, of relatively small magnitude but perhaps re-
flecting complex societal contingencies in the area of fi-
nance. With regard to age, there was some evidence that 
younger adults may be more, rather than less, concerned 
with the past than older adults because the average level 
of memory salience, unlike levels of appearance salience 
and utility salience, was greater for younger than for older 
participants. In addition, as expected, the average age of 
selected objects was significantly greater for older than 
for younger participants. 

GENERAL DISCUSSION

The results of all three experiments were highly consis-
tent in their principal findings, which provided direct sup-
port for the proposition that when people choose among 
the objects in their everyday life, the dominant character-
istic of the objects on which they place the greatest value 
is the capacity to evoke memories. Of two primary sets 
of analyses, one compared objects selected according to 
criteria corresponding to the reactive, behavioral, and re-
flective levels of psychological processing distinguished 
by Norman (2004), namely, object appearance, object 
usability, and object linkage to memory, respectively. In 
Experiment 1, objects selected in terms of their linkage to 
memory were compared with items selected not only on 
the basis of appearance and usability but also on the com-
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plementary basis of any other criterion; in Experiment 2, 
they were compared with the complementary objects only; 
and in Experiment 3, they were compared with objects 
selected in terms of appearance and usability only. Not-
withstanding this variation in procedure, the mnemoactive 
objects turned out in each experiment to be significantly 
more highly valued than the others. In each experiment, 
more first choices were drawn from the mnemoactive cat-
egory than from all other categories combined.

A second set of primary analyses attempted to provide 
an understanding of all choices among objects in terms 
of six object variables. Three of these were the estimated 
salience of the object’s appearance, its usability, and its 
linkage to memory. Two more variables involved a wider 
societal perspective—namely, the object’s social salience 
(importance of other people’s opinions) and its financial 
salience (importance of financial value)—and the final 
variable was object duration. Again, despite the differ-
ences in procedure among the three experiments, their 
results were consistent. In each experiment, the best pre-
dictor of participants’ choices among all objects was the 
extent to which each object had been judged to be linked 
to memory. Others of the five further variables were ad-
ditionally predictive within each experiment to a signifi-
cant, but considerably smaller, extent. Memory salience 
was responsible for, on average, 72.6% (range 60.4% to 
80.1%) of the total variance systematically accounted for 
within each experiment.

The outcomes of the two sets of primary analyses within 
each of three different experiments provided remarkably 
consistent evidence that, when people choose their most 
valued objects, the criterion they use is that of linkage 
to their memories. Appearance, usability, the opinion of 
others, and financial value all proved much less important 
than linkage to memory. The strength of the effect is per-
haps surprising, since it has sometimes been argued (e.g., 
Johnson-Laird & Oatley, 1989; but see Jones & Martin, 
1992) that a natural language’s lexicon provides a clear 
insight into underlying psychological processes. In the 
present case, however, although the English language has 
positively valenced descriptors readily available for the 
other types of property (e.g., beautiful, useful, prestigious, 
and expensive objects, respectively, for appearance, us-
ability, social, and financial saliences), in the case of link-
age to memory it even seems necessary to introduce an 
appropriate descriptor—mnemoactive objects. What may 
we learn about the characteristics of mnemoactive objects 
from the results of these experiments?

First, given the backward temporal reference inherent 
in memory, it was unsurprising to confirm that objects 
selected on the basis of memory had on average been pos-
sessed significantly longer than those selected on the basis 
of appearance or usability. However, it did not appear that 
an object gained greater value simply by reaching a thresh-
old age. In Experiment 3, the appearance and usability 
objects of the older participants were valued relatively 
low as usual, even though they had on average been pos-
sessed longer than the highly valued memory objects of 
the younger participants. It is also interesting to note that, 

because the average age of the older group was 47 years, 
and the average period of possessing their memory ob-
jects was 15 years, the average age of acquisition was ap-
proximately 32 years. There is now considerable evidence 
of a reminiscence bump in the recall of everyday memo-
ries (e.g., Rubin & Berntsen, 2003; Rubin & Schulkind, 
1997), with older people tending to recall preferentially 
events which occurred in and around their twenties. The 
present results thus raise the possibility that one source of 
the reminiscence bump may be a consistency in the pres-
ence of mnemoactive objects which elicit memories from 
a particular phase of people’s lives. The suggestion that a 
period which favors the creation of retrievable memories 
may also be associated with the acquisition of potentially 
mnemoactive objects does, however, require strengthen-
ing by further empirical investigation.

Second, a logical possibility is that the apparent influ-
ence of memory linkage on object choice is mediated via 
financial value (i.e., enhanced memories might be associ-
ated with particularly expensive objects, with choices de-
termined primarily by expense). Contrary to this, however, 
it was found that the financial salience of objects selected 
on the basis of their linkage to memory was extremely low 
throughout (e.g., two thirds of the memory objects in Ex-
periment 3 were placed in the lowest of the seven response 
categories). Similarly, it was found that, across all objects 
investigated, there was a significant negative relation be-
tween memory salience and financial salience. Finally, it 
was found in Experiment 3 that the primacy of memory 
linkage in determining object choice was observed irre-
spective of whether participants viewed themselves as fi-
nancially badly off or well off. These findings in combina-
tion appear to exclude the possibility that it is underlying 
financial mediation which is responsible for the observed 
effect of memory linkage on object choice.

Third, the present results suggest that the primacy of 
memory linkage in determining object choice is widely 
distributed among different groups of people. Similar 
relations among the values of objects selected according 
to different criteria were observed for both genders and 
for different nationalities. There was even no significant 
evidence of an interaction with participant age. This last 
finding appears at first sight to conflict with the sugges-
tion of Csikszentmihalyi and Rochberg-Halton (1981, p. 
61) that objects for older people have “quite a different 
set of meanings from the ones typically mentioned by 
younger respondents. Gone is the emphasis on comfort 
and enjoyment; one finds, instead, important memories, 
relationships, and past experiences.” The evidence from 
all three of the present experiments, on the other hand, 
strongly suggests that memory linkage is an important, 
indeed dominant, determinant of our responses to objects, 
from at least young adulthood onward. A possible reason 
for the apparent discrepancy is that Csikszentmihalyi and 
Rochberg-Halton (1981) included in their study children 
as young as 8 years. If their data relating only to adults 
are reanalyzed, it turns out that the proportions of par-
ticipants who were classified by Csikszentmihalyi and 
Rochberg-Halton (1981, p. 283) as treating at least one 
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object as a memento did not differ significantly between 
younger (57.3%) and older (62.8%) participants [ 2(1, 
N  236)  0.67]. Whether there are other intergroup 
variables to which mnemoactive primacy is less impervi-
ous remains to be investigated. It would also be valuable 
to explore further the consistencies of processing associ-
ated with mnemoactive objects in a range of psychological 
domains, particularly that of emotion.

Finally, two broader implications of the present work 
may be noted. First, the finding that it is the mnemonic 
rather than the financial characteristics of an object which 
primarily determine the object’s value to its owner may 
contribute to our understanding of the apparent para-
dox that wealth as such seems to have only a relatively 
small effect upon subjective well-being within a society 
(e.g., Diener & Biswas-Diener, 2002; Easterlin, 2003). 
Increased wealth may allow the acquisition of more ex-
pensive objects, but the present results show that people’s 
most valued objects are not in fact characterized by expen-
siveness; price tags appear to be subordinate to memory 
tags. Nor, by the same token, were people’s most valued 
objects characterized by branding, which was strikingly 
infrequent in the responses observed in these experiments. 
In Experiment 1, only three responses referred to brands—
“my Sony Clié,” “iPod,” and “Chloé sunglasses”; and in 
Experiment 2 there were only two such responses—“Cer-
ruti suit” and “etnies (shoes)”—with none of these ob-
jects selected for its linkage to memories. Branding plays 
a central role in the field of advertising (e.g., Kokkinaki 
& Lunt, 1999), and the very low rate of branded responses 
in these experiments—of the order of only 1%—suggests 
therefore that people’s choices among valued objects are, 
in general, relatively immune to the effects of advertising. 
On the other hand, it is possible that participants tended to 
assume that brands fell outside the remit of the present ex-
periments and, accordingly, that they might become more 
prominent in people’s responses if attempts were made to 
elicit brand names more specifically.

Second, the primacy of mnemoactive objects among 
people’s possessions is consistent with the possibility that 
such objects gain their value from their power to unlock 
otherwise inaccessible involuntary autobiographical mem-
ories. Although such memories are not elicited by con-
scious attempts at retrieval (e.g., Berntsen, 1998; Berntsen 
& Hall, 2004), it seems likely that we are able to influence 
their retrieval indirectly by the deployment of appropriate 
objects. Indeed, it may be that book contents serve a simi-
lar function in the case of involuntary semantic memories 
(Kvavilashvili & Mandler, 2004). The characterization of 
involuntary autobiographical memories appears to provide 
the possibility of a long-delayed convergence between 
cognitive science and Proustian accounts of memory func-
tioning. In the case of Proust, literary studies of his work 
abound, as noted in a recent bibliography (Bales, 2001, 
p. 230): “The amount of critical studies devoted to Proust 
is now so huge that only a fraction can be presented here.” 
However, despite the fame of Proust’s madeleine episode 
in À la recherche du temps perdu (Remembrance of things 

past) (Proust, 1922–1931), it is arguable that rather little 
about memory has emerged beyond the obvious concern 
of Proust to highlight its importance to humanity. As noted 
by Terdiman (1993, p. 152), “For more than seventy years, 
scholars have rehearsed Proust’s salvationist notion of the 
mnemonic . . . Why has discussion of Proustian memory 
produced so little insight?” From the present perspective, a 
possible answer to Terdiman’s question is that the most im-
portant corollary of Proust’s analysis of the role of human 
memory appears to have been generally overlooked. Proust 
asserted both that a particular object (e.g., a madeleine or 
a flagstone) may have the power to involuntarily retrieve 
an individual’s memories, and also that the recovery of lost 
times through memory is of extraordinary value to the indi-
vidual. Combining these two propositions, we arrive at the 
corollary that especially high value should be placed upon 
objects which have the ability reliably to evoke memories. 
We have been unable to trace any previous formulation 
of this corollary, but it is remarkably congruent with the 
empirical findings which we have observed here.
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NOTE

1. The English language appears to lack an existing word to refer spe-
cifically to the elicitation of mnemonic processing (e.g., evocative is 
as likely to refer to the accessing of emotion as of memory). Mnemo-
active derives from a mixture of Greek (mnemo-) and Latin (-active) 
morphemes, sharing this property with many other useful words, such 
as psychoactive and television.

APPENDIX 
Percentage Incidences of Object Categories Recalled 

for Different Criteria in the First Phase of Experiment 1
Criterion

Category  Appearance  Usability  Memory  Unrestricted  Total

Clothing 31.9 0 16.9 15.6 11.1
Car 13.9 14.1 12.8 11.3 18.0
Photograph 15.6 0 15.3 19.9 17.6
Jewelry 16.9 0 11.1 17.0 16.2
Laptop 0 20.3 0 11.4 15.5
Sport 0 18.9 11.4 11.4 15.5
Stereo 12.8 10.8 11.4 17.0 15.5
Toy 0 0 18.1 12.8 15.2
Computer 0 17.6 0 11.4 14.8
Ornament 0 0 12.5 14.2 14.2
Footwear 18.3 12.7 11.4 12.8 13.8
Picture 18.3 0 11.4 15.6 13.8
Ring 15.6 0 19.7 0 13.8
Equipment 11.4 16.8 0 15.6 13.5
Music 0 15.4 14.2 14.2 13.5
Phone 0 14.1 0 15.6 12.4
Timepiece 16.9 0 0 12.8 12.4
Writing 0 11.4 14.2 14.2 12.4
Camera 0 14.1 11.4 12.8 12.1
Book 0 0 12.8 14.2 11.7
Cosmetic 12.8 12.7 0 11.4 11.7
Fabric 11.4 0 12.8 12.8 11.7
Television 0 11.4 11.4 14.2 11.7
Bag 14.2 0 0 11.4 11.4
Furniture  110  110  1.4  10  0.3

(Manuscript received November 11, 2004; 
revision accepted for publication October 13, 2005.)
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