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Abstract

A metacognitive perspective is utilized to elucidate why it is so difficult to name common odors and what characterizes the
subjective knowledge people have about their actual odor knowledge. Odor-naming failures are often accompanied by strong
feelings of knowing (FOK) or feelings of imminent retrieval of what it is that smells. The paper’s two experiments investigate FOK
judgements and tip of the tongue (TOT) experiences for odor and person names. The data indicate that our inability to correctly
name odors are typically not due to the often proposed uniquely poor association between odors and their proper names, but
rather due to failures to identify the odors, that is, failures to know �what it is�. It was also found that (i) TOTexperiences are very
unusual for odor names and more so than for person names; (ii) FOK judgements about odor names are significantly less pre-
dictive of later retrieval than equivalent judgements about names of persons; (iii) FOK judgements were highly correlatedwith the
familiarity of the cue (odor or picture of famous person), rendering some support for the idea that FOK judgements are based on
the perceived familiarity of the cue triggering the FOK; and (iv) the idea that FOK judgements are based on the amount of
available information about the sought-for memory (accessibility theory) was also supported.
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Introduction

Why is it so difficult to name even the most common odors?

The average rate of correct naming of a set of common odors

(e.g. coffee, vanilla and tar) rarely exceeds 50% (de Wijk
et al., 1995). Is it due to the often proposed poor activation

of the name of the odorous object (Engen, 1987, Herz and

Engen, 1996)? Or is it because the odorous object is not suc-

cessfully identified?When we fail to name an odor, is the feel-

ing of knowing (FOK) the odor or the recognition of the

odor as one previously encountered indicative of actual

knowledge about the odor (and in comparison to other

modalities)? Chobor (1992, p. 357) argued that strong feelings
of imminent retrieval of an odor name are very common, both

in everyday life and in the clinical setting. Lawless and Engen

(1977) named this phenomenon the �tip of the nose� (TON)

phenomenon, as an olfactory parallel to the more known tip

of the tongue (TOT) experience (Brown, 1991; Schwartz,

2002). The above are some of the main questions of interest

in the current study and we use a new metacognitive ap-

proach to investigate them. In sum, the aims of the current
study were to investigate where in the naming process odor

naming fails and to further investigate metamemory judge-

ments following odor naming failures. In addition, the olfac-

tory modality is compared with the visual modality, here

pictures of famous persons. The aims of the study will

now be presented in more detail.

Naming of objects, such as pictures, has been proposed to

consist of three separate stages: (i) object identification; (ii)

name activation; and (iii) response generation (McCauley
et al., 1980; Johnson et al., 1996). Similar stages in the nam-

ing process have also been proposed for person naming

(Burton and Bruce, 1992). Holley (2002) argued that, in na-

ture, the function of odors is to reveal the presence of objects

and substances in the environment, and for the layperson,

odor naming is essentially odor-source naming (i.e. object

naming). Therefore these naming stages should be applicable

also for odor naming. When something is identified (e.g. an
apple is identified via its smell) the participant knows what it

is regardless of naming ability. After it has been identified,

the object’s name is (possibly) activated and, if it is the correct

one, the participant generates the response �apple�. We here

propose that strong feelings of knowing an unnamed odor or

TON experiences, as well as odor naming failures in general,

are about the first of these stages (object identification), not

the second (name activation). To clarify, it is proposed that

people fail to name odors due to failures to identify the odorous

objects rather than failures to activate the name of an already

identified object. This is in contrast to the typical TOT expe-

rience that presumably arises in the �name activation� phase.
The proposition is also in contrast with the proposition that

there is a weak connection between the odor and its name
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(Herz and Engen, 1996). We test this hypthesis in Experi-

ments 1 and 2, in which we use a procedure whereby the par-

ticipants can distinguish between when they only lack the

name of an identified object (or person) and when they have

not even identified it.
Further, we compared the odor-elicited responses with

those elicited by pictures of famous persons. Burke et al.

(2004) suggested that the link between persons and their

proper names are particularly susceptible to weak connec-

tions, especially among the elderly. This argument is based

on the fact that, although you might have much semantic

information about a person other than the name (e.g. occu-

pation; Yarmey, 1973), two persons with the same name do
not necessarily share the same semantic features. Odor nam-

ing is also quite fallible (e.g. de Wijk and Cain, 1995) and

odors have also been suggested to have weak links with their

names (Engen, 1987, 1991; Herz and Engen, 1996). In addi-

tion, odor naming has, at least in the olfactory literature,

been highlighted as similar in many respects to person nam-

ing. Cain and Gent (1986, p.175; see also Murphy et al.,

1991) claimed that �odor identification has considerable sim-
ilarity to the identification of faces� and �fits the pattern of

face identification extremely well�. They suggested that both

odors and faces encourage holistic encoding. Murphy et al.

(1991) argued that in everyday life the layperson encodes an

odor for �what it is� (e.g. chocolate, strawberry, orange),

rather than by an analyses of its features, and similarly

for faces. Another similarity has to do with the difficulty

in naming. Cain and Gent (1986) argued that both odors
and persons are often highly familiar, but with a concomitant

inability to retrieve the proper name. So, whereas odors seem

particularly apt in eliciting strong feelings of knowing, or

TON experiences (Jönsson and Olsson, 2003), faces on the

other hand seem particularly apt in eliciting TOT experiences

(Yarmey, 1973). However, persons may also be familiar (or

recognized), but without any activation of semantic informa-

tion about the person (Hanley and Turner, 2000; Hanley
et al., 1998). For these reasons pictures of famous persons

were chosen as comparison modality to the odors.

It was hypothesized that identification failures should be

more common for odors than for pictures of famous persons.

The first experiment focused on TOT and FOK judgements,

whereas the second experiment solely investigated FOK

judgements. A FOK judgement is typically defined as a feel-

ing that an unretrieved memory (e.g. a word) is to be re-
trieved or recognized. FOK judgements are more general

than TOT experiences because they can range from no

FOK to strong FOK, whereas TOT experiences are by def-

inition strong feelings of subsequent retrieval.

Odor naming versus identification

Most studies of our ability to identify odors have used odor

naming performance as an indicator of odor identification.

Therefore, the term odor naming has in these studies been

synonymous to odor identification. However, an odor can

be identified by other means than its proper name. In the cur-

rent study, we stress the difference between the terms odor

naming and odor identification. Odor naming here reflects the

ability to assign the correct label to an odor, whereas odor
identification refers to the ability to identify the odor by any

means (i.e. to know what it is, independent of naming abil-

ity). In the current study the participants were in the case of

a naming failure asked to separate between two states of

knowledge: (i) when they lack the name and have not iden-

tified the stimulus presented; and (ii) when they have iden-

tified the stimulus and only lack the name.

Support for the hypothesis that odor naming failures typ-
ically are due to identification failures has several important

consequences for the understanding of (i) the ability of odors

to trigger TOT experiences, as well as (ii) odor naming, (iii)

the predictive validity of metamemory judgements about

odor names and (iv) metamemory theory; in the current con-

text, the understanding of the basis of metamemory judge-

ments for odor names. These points will now be further

elaborated upon.

TOT experiences

Examples of typical procedures to elicit TOT experiences are

to present participants with word definitions to cue target

words (Brown andMcNeill, 1966) or pictures of famous per-

sons to cue their names (Yarmey, 1973; Burke et al., 2004). A
TOT experience is commonly defined as a strong and immi-

nent feeling of being on the verge of retrieving a temporarily

inaccessible word. A distinctive feature of TOT experiences

is the often found presence of structural–phonological infor-

mation of relevance to the unretrieved target word (Brown,

1991). This may be the first letter (e.g. the missing word

begins with an O, as in orange), other letters, similar sound-

ing words (e.g. �Lockhart� for the actress Calista Flockhart)
or other information disclosing partial access to the missing

word. Koriat et al. (2003) divided the partial clues people

have about the missing word into two categories, namely,

the just mentioned structural–phonological clues and seman-

tic clues (e.g. �it is a fruit�). As Koriat and colleagues pointed

out, TOT research has mostly focused on the first category.

They demonstrated that when a sought-for word is missing,

people sometimes also have access to semantic information
about the word. Significant for strong feelings of imminent

recall in the case of odors are the absence of structural–

phonological information (Lawless and Engen, 1977;

Jönsson and Olsson, 2003). However, even when odor name

retrieval fails, participants can sometimes categorize the

odors correctly (e.g. fruit for lemon), indicating the availabil-

ity of semantic information.

As previously noted, failures to name odors were hypoth-
esized to predominantly be caused by failures to identify the

odorous objects by smell. As a consequence, we hypothe-

sized that TOT experiences, in the current study defined
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as feelings of imminent retrieval of the name of an already

identified odor or person, should be very infrequent for

odors, and more so than for persons. In other words, odors

should elicit fewer TOTs because odor naming failures are

rarely due to failures in the name activation phase.

Odor naming

Our inability to name odors is well documented (Desor and

Beauchamp, 1974; Cain, 1979; deWijk and Cain, 1994a,b; de

Wijk et al., 1995; Cain et al., 1998; Olsson and Fridén, 2001),

but its cause is not fully understood. Herz and Engen (1996,

p. 301) described it as the �most contentious issue in human
olfactory processing�. A common statement is that there is

a poor link between the odor and its name, meaning that

the verbal areas of the brain are poorly associated with

the olfactory processing areas in comparison with other mo-

dalities (Engen, 1987, 1991; Herz and Engen, 1996). Other

researchers have argued that our inability to link an odor

to its name is not inherent but rather due to how we learn

odors (de Wijk et al., 1995). Learning to associate odorous
objects with their proper names is not as formalized in soci-

ety (e.g. in school) as is naming of visual objects. In addition,

deWijk et al. argued that in everyday life, odors are typically

experienced in specific contexts, and what we smell is to

a large extent interpreted based on the contextual informa-

tion at hand. In a recent paper Sulmont-Rossé et al. (2005)

argued that a part of the low performance found in odor

naming tasks may be due to the lack of social consensus
around the odor names; that is, people encounter certain

odors in different contexts (or products), leading to different

object associations to those odors. For example, in their ex-

periment several participants consistently labeled artificial

flower odors as �cleaning supply� or �bathroom freshener�. Al-

though this was not the veridical name expected by the

experimenters, they may still be considered as correct

descriptions of the odorants. This is because these products
are often fragranced with such odorants. Köster (2002)

stressed that detection, discrimination and recognition of

odors as familiar or unfamiliar is much more important in

real life than odor identification or assessment of odor inten-

sity. However, there are several occasions when accurate

identification of odors is advantageous, if not essential.

Examples are the accurate identification of a kitchen gas

leak, spoiled food or fire, which all could have detrimental
consequences if not understood (White and Kurtz, 2003).

The absence of structural–phonological information in

connection with odor naming failures could be seen as sup-

port for the idea of a poor odor–name link. However, an-

other interpretation is that when people report strong

feelings of subsequent retrieval, it is not the activation of

the name that is at fault; rather, they have not yet identified

the odor. Actually, Cain and Potts (1996) argued that errors
in odor naming are predominantly perceptual, since when

their naming attempts were incorrect, participants typically

did not find themselves to have problems coming up with the

label. Instead, they gave labels that were close enough to sug-

gest simple errors of discrimination. Indeed, Olsson and

Cain (2000) demonstrated that the degree to which an odor

needed to be substituted with another fairly dissimilar odor-
ant (eugenol and citral were used) in order to reach a just

noticeable difference in perceived odor quality was as much

as 30% in liquid phase (see also Wise et al., 2000). Moreover,

Cain et al. (1998) showed how odors that were successfully

named at one point (43% of the trials in their study) were not

necessarily named correctly again 2 days later (10% of these

were misnamed). Several studies have also found high cor-

relations between odor naming and discrimination perfor-
mance (Eskenazi et al., 1983, 1986; de Wijk and Cain,

1994a,b; Cain et al., 1998). Altogether, these observations

indicate that discrimination is also at fault in odor naming

tests.

Regarding our study, if found that odor naming typically

fails in the name activation stage, it would support the poor

link hypothesis. On the other hand, if odor naming typically

fails already in the identification stage, it would favor the in-
terpretation that it is to a larger extent due to odor identifi-

cation failures.

Predictive validity

Another aim of the study was to compare the predictive val-

idity of the metamemory judgements. The predictive validity

is the degree of relationship between the participants’ meta-

memory judgements and their actual retrieval or recognition

of the missing name following those judgements. Cain et al.

(1998) compared FOK judgements about odor names with

FOKs for answers to general information questions, and

found that the odor-elicited FOKs were less predictive of
subsequent recognition in an eight-alternative forced-choice

recognition test. The current study did further cross-modal

comparisons and it was hypothesized that the predictive val-

idity of the olfactory metamemory judgements would be less

accurate than those of the person names.

Metamemory theory

The two main metamemory theories that have been pro-

posed to explain the underlying basis of FOK judgements

are the cue familiarity theory (Reder, 1987; Metcalfe

et al., 1993) and the accessibility theory (Koriat, 1993,
1995). The cue familiarity theory assumes that people base

their metamemory judgements on the perceived familiarity

of the cue, e.g. the familiarity of an odor that is used to

cue its proper name. The accessibility perspective assumes

instead that metamemory judgements are based on the sheer

amount of partial information present in memory about the

unrecalled target memory (independent of its correctness).

Without putting the cue familiarity theory to test, Jönsson
and Olsson (2003) found some support for the accessibility

perspective when investigating TON experiences. Recently,

A Metamemory Perspective on Odor Naming and Identification 355

 by guest on O
ctober 3, 2012

http://chem
se.oxfordjournals.org/

D
ow

nloaded from
 

http://chemse.oxfordjournals.org/


Koriat and Levy-Sadot (2001) demonstrated that the famil-

iarity of the cue triggering the memory and the accessibility

of information about that memory do interact. That is, the

theories are not mutually exclusive. They showed that a cer-

tain degree of familiarity is necessary to activate search and
retrieval of accessible information.

In the second experiment of the current study a familiariza-

tion procedure of half the odors and pictures was used to

investigate the role of cue familiarity as an underlying basis

for the FOK judgements. It was expected that the familiar-

ization procedure should increase the strength of the FOKs

as compared with the stimuli that had not been familiarized.

The role of access to partial information was also investi-
gated. It was hypothesized that the more identifications

reported, the stronger the FOK judgements.

Experiment 1

The aims of this experiment were (i) to investigate where in
the naming process odor naming fails; (ii) to investigate the

ability of common odors to elicit TOT experiences; and (iii)

to compare the olfactory modality with another modality,

namely pictures of famous persons. Following naming fail-

ures of odors and famous persons, the participants judged

whether they had or had not identified the stimulus pre-

sented. If the stimulus was identified, they judged whether

they had a TOT experience or not. If it was not identified,
they instead made a FOK judgement about how sure they

were that they would be able to identify the odor (by the

veridical label or by a description).

Method

Participants

Forty participants (20 women) with a mean age ± SD of
24.10 ± 2.59 years (range = 18–31 years) were recruited from

Uppsala University. They participated for course credits or

were given amovie ticket voucher (worth;75 SEK). All par-

ticipants reported a functional sense of smell.

Stimuli

Thirty common odorants and 30 pictures of famous people

were used as test stimuli (see Appendix Table A1). Some

odorants (e.g. apple and lemon) were changed regularly to
keep them fresh and the odor quality stable. The odorants

were all commonly encountered stimuli (i.e. not artificial

odorants) except for the three essences violet, peppermint,

and geranium. Odorants were presented in 160 ml tinted

glass jars with screw lids. Cotton pads prevented visual in-

spection of the stimulus material in the jars. The pictures

all consisted of famous people from different professions

(e.g. politician, singer or actress) and were presented to
the participants on a 17$ computer screen. Because the cur-

rent experiment entailed a comparison between stimuli from

two different modalities, it was important to ensure that they

were equally difficult to name. The odors and pictures were

therefore pre-standardized and matched for naming diffi-

culty in a pilot experiment. This was done in the following

way: first, 73 pictures of famous persons were chosen, shown

to a group of 41 participants (mean age = 24.90 ± 6.00;
range = 19–48), and tested for naming difficulty. Then 32

of the pictures were chosen to match the naming difficulty

(mean and variance), of 32 odorants, of which we already

had naming data from previous studies. These two stimulus

sets were then used in a pilot experiment with a similar meth-

odology to Experiment 1 (31 participants with a functional

sense of smell; mean age = 27.45 ± 6.62; range = 20–49). The

overall naming performance in that experiment was 0.25 ±

0.14 for the pictures and 0.34 ± 0.09 for the odorants [t(30) =

3.44; P = 0.002]. Because the odorants were easier to name,

the two easiest odorants and the two most difficult pictures

were removed and two equally difficult stimulus sets of 30

was created [odors, 0.30 ± 0.09; pictures, 0.26 ± 0.14;

t(30) = 0.1.42; P = 0.17]. In both pilot experiments each trial

consisted of a maximum of 45 s and the trials were always

ended when a participant retrieved the sought-for name.

Procedure

All participants were tested individually. After being wel-

comed, they were seated in front of a table with a 17$ com-

puter screen on it. The experimenter sat at the same table and
could always see the participants. The odor jars and the other

computer equipment (apart from the screen) were placed in

front of the experimenter and were hidden from the partic-

ipants by a screen. First the participants filled in a question-

naire with some background data, such as age, sex and if they

had a functional sense of smell. Then they read the instructions.

The experiment consisted of two conditions: a picture and

an odor condition. The pictures of famous persons were pre-
sented to the participants on the computer screen, whereas

the odor jars were handed to them by the experimenter. Dur-

ing the odor trials the computer screen was blank. The pre-

sentation order of the stimuli was fully randomized for each

participant, with the only exception being that every second

trial was an odor and every other a picture trial. The exper-

iment started with two practice pictures and two practice

odors, and the experimenter ensured that the participants
had understood the instructions. Each odor and picture

could be sampled repeatedly during the allotted time (i.e.

the odor could be smelled as much as needed and the picture

was visible all the time). A maximum of 90 s was given for

each trial. Thewhole experiment took on average 76± 14min.

For each trial the participants had a questionnaire in front

of them that consisted of three separate parts, section A, B

and C. For each trial they only filled in one of these sections.
The main procedure is graphically demonstrated in Figure 1.

The taskwas to smell the odor or look at the picture and try to

name it or him/her. Regarding the pictures, the name targeted

was only the surname. If the participants thought that they
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immediately could name the stimulus (henceforth called

immediate naming), they filled in the name in section A of

the questionnaire and the experiment continued with the next

trial. If they could not immediately name the stimulus, they

instead filled in either section B or C of the questionnaire.
They filled in section B if they thought they had identified

the stimulus and section C if they had not yet identified it.

The latter two sections will now be explained in further detail.

Section B: TOT experiences. They filled in this section if they

thought they had identified the stimulus but could not re-

trieve the name. They first judged whether they had a

TOT experience (by marking if it was strong or very strong)

or not. Then they continued to search for the name. The trial
always ended eitherwhen they retrieved the name or after 90 s.

The distinction between knowing (section B) and not know-

ing (section C) the identity was extensively explained and ex-

emplified in the instructions. Here is a translated excerpt of

the instructions for sectionB, including the TOT instructions:

If you know who a person is you can normally place him/

her in the right context, for example, that a person is mar-

ried to a friend of you or that the person is an actor in a

movie you have seen. If you know which odor it is you can

maybe visualize the object or go to the store and buy the

product. That is, you know precisely what or who it is, you

just have not yet retrieved the name. It is not enough that
the person or the odor is very familiar; you also have to

know who he/she is or what it is.

If you have the name on the tip of the tongue you feel that
it is possible to retrieve the name and that you will do so

soon. The name is on its way to emerge from memory.

Sometimes you can feel frustrated and maybe emotional

over that the name you seek escapes you. If you have such

a feeling of that you are on the verge of retrieving the name

from memory, you should indicate if the experience is

strong or very strong. If you know who it is/what it is with-

out having the name on the tip of the tongue you should

instead mark this.

Section C: FOK judgements. If the participants neither could

name nor felt that they had identified the odor or person,

they first filled in whether they had (i) no or a weak FOK,

(ii) a strong FOK or (ii) a very strong FOK, indicating that

they would retrieve who or what it was (either via a descrip-

tion or via the proper name). An excerpt of the instructions
for this section follows below:

Sometimes an odor or a person might feel everything from

not familiar to very familiar, but you do not know exactly
who it is/what odor it is . . . You can not quite place the

person in his/her right context or you can not imagine

the object from which the odor is emanating. It can be that

you are unsure of whether an odor comes from, for exam-

ple, asphalt or tar.

As can be seen inFigure 1, the participants discontinued fill-

ing in the questionnaire as soon as they retrieved the sought-

for name or if they had not retrieved it within 90 s from the

start of the trial. In both sectionsBandC, andwhile searching

for the proper nameof the stimulus, the participantswere also

asked to fill in a possible profession (e.g. actress) of the person

or, if it was an odor, to categorize it (e.g. fruit).

Results and discussion

An alpha level of 0.05 was used for all statistical tests. Miss-
ing values were in the analyses handled by using casewise de-

letion. When applicable, Cohen’s d was used to denote the

effect size for the difference between two means. As can

be seen in Table 2, the proportions of non-TOTs, strong

and very strong TOT experiences (section B) were very

low for the odors, and the number of strong to very strong

Figure 1 The procedure of Experiment 1 is shown. The letters A (immediate naming), B (name unretrieved, but stimulus is identified) and C (unidentified
stimulus and name unretrieved) denotes the three separate parts of the questionnaire. For each trial only one part was filled in. All trials always ended after 90 s
or sooner if the name was retrieved.
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FOK judgements (section C) was very low for the pictures.

For that reason it was generally not viable to do cross-modal

comparisons separately for the two sections as a function of

metamemory strength.

Overall naming

The measure of overall difficulty of the two stimulus sets
was the proportion correctly named stimuli, independent of

whether theywere immediately named or preceded by ameta-

memory judgement and resolved later. This is henceforth

referred to as correct overall naming. A paired t-test showed

that, overall, the odors and pictures of famous persons were

equally difficult to name [t(39) = 0.37; d = 0.07; P = 0.71].

This means that the pre-standardization of the odors and

pictures was successful. The results are presented in Table
1 (line 1), which also presents the results from Experiment 2.

Immediate naming

The participants were instructed that if they immediately

could name the stimulus they should do so; otherwise they

should instead continue to search for the name and fill in sec-

tion B or C of the questionnaire (Figure 1).The odors were

less accurately named than the persons. This is shown by the

significant difference in proportion correct immediate nam-
ing in Table 1 (line 2), [t(7)= 9.76; d= 2.21; P< 0.0001]. Note

the difference between this measure of correct immediate

naming (the proportion correct responses calculated for

the immediate naming attempts only) and the above correct

overall naming (calculated on all trials).

We also calculated the proportion out of all trials that led

to immediate naming attempts (line 3 in Table 1). Out of

the 30 presentations for each modality, they attempted to
name slightly more odors than persons, but the difference

only reached the level of a statistical tendency [t(39) = 1.94;

d = 0.44; P = 0.06].

Subjective identifications

For all unnamed stimuli we calculated the proportion of

these that were identified (referred to as subjective identifica-

tions) (line 4 in Table 1). For each modality, the number of

identifications (section B responses in the questionnaire) was

divided by the total number of naming failures (section B+C

responses). These analyses therefore excluded the immediate

naming trials. The unnamed pictures were identified signif-
icantly more often than the unnamed odors [t(39) = 11.93;

d = 2.46; P < 0.001]. The number of subjective identifications

were indeed very low for the odors (n = 67 out of totally 850

responses). This is in line with the hypothesis that odor nam-

ing failures are typically due to failures to identify the odors.

TOT experiences and FOK judgements

It was hypothesized that odor-elicited TOT experiences

should be unusual and more unusual following failures to

name odors than persons. For each participant and modality

the number of strong to very strong TOT experiences was

divided with the total amount of naming failures. This
was the dependent variable. A paired t-test showed that

the pictures elicited significantly more TOT experiences

(0.24 ± 0.14) than the odors [0.07 ± 0.07; t(39) = 7.42;

d= 1.54;P< 0.0001]. The proportion of strong to very strong

FOK judgements was calculated in a similar fashion. Strong

to very strong FOK judgements were more common for

odors (0.55 ± 0.17) than for pictures [0.06 ± 0.07; t(39) =

17.86; d = 3.77; P < 0.0001]. In Table 2, a more detailed pre-
sentation of how the metamemory judgements were distrib-

uted is shown.

In a review of the TOT phenomenon, Brown (1991) noted

that the typical TOT incidence across studies is between 0.08

and 0.18 (mean: 0.13). However, in those studies the TOT

incidence was calculated as the proportion TOTs of all trials,

not as a proportion of the unnamed trials only. We therefore

re-calculated the TOT incidences for the two modalities ac-
cordingly, confirming that TOTs for odor names are very un-

usual [odors, 0.05 ± 0.05; pictures, 0.18 ± 0.10; t(39) = 7.57;

P < 0.0001]. This latter measure is the one to be used when

comparing with other TOT studies. To conclude, whereas

unnamed odors elicit few TOT experiences they do elicit

many strong to very strong FOKs. These strong FOKs

Table 1 (1) Proportion correct overall naming, (2) proportion correct immediate naming, (3) proportion immediate naming attempts and (4) proportion
subjective identifications for Experiments 1 and 2

Experiment 1 Experiment 2

Odor Picture Odor Picture

1. Correct overall naming 0.30 (0.12) 0.29 (0.17) 0.29 (0.12) 0.27 (0.20)

2. Correct immediate naming 0.68 (0.16)** 0.96 (0.08) 0.59 (0.20)** 0.87 (0.18)

3. Immediate naming attempts 0.28 (0.14)* 0.22 (0.16) 0.44 (0.16)** 0.28 (0.19)

4. Subjective identifications 0.08 (0.09)** 0.43 (0.18) 0.25 (0.20)** 0.46 (0.18)

Correct overall naming and immediate naming attempts are calculated as proportions of all trials (i.e. including the FOK and TOT trials). Correct immediate
naming at line 2 refers only to the proportion of the immediate naming attempts that were correctly named. Subjective identifications at line 4 refer to the
proportion of the unnamed stimuli that were reported to be identified. The latter proportion thus excludes the immediate naming attempts.
*P = 0.06; **P < 0.0001
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for odors are typically associated with object identification

failures rather than name activation failures. The present
data also inform us about the often cited TON experience.

Based on the distribution of the metamemory judgements in

Table 2, it can be concluded that the TON experience is ac-

tually a mix of mainly FOK judgements about the retrieval

of odor identity and a few TOT experiences.

Other semantic information

Following the naming failures, the participants were asked to

give a plausible profession (e.g. politician or singer) for the

persons and a plausible category for the odors (e.g. fruit or
spice). The proportion correct such responses were analyzed.

The participants significantly more often knew the persons’

professions (0.40 ± 0.16) than they could categorize the

odors [0.29± 0.15; t(37)= 7.34; d= 1.41;P< 0.001]. It should

be noted that the criterion for scoring an odor category as

correct was liberal, making this difference conservative.

The results are in line with the participants’ subjective iden-

tity judgements, that they had more often identified the per-
sons than the odors.

Experiment 2

The experiment aimed to perform a cross-modal comparison

of the predictive validity of FOK judgements. Only one such

cross-modal study exists in the literature (Cain et al., 1998).

Another aim was to replicate the finding of Experiment 1,

indicating that when participants make strong predictions
of recalling odor names they are typically further back in

the naming process than is the case for person names.

Yet a third aim targeted metamemory theory—more

precisely, the cue familiarity and accessibility theories.

Familiarity has in studies of other modalities been found

to be related to FOK judgements (Reder, 1987; Metcalfe

et al., 1993). Jönsson and Olsson (2003) demonstrated that

accessibility does seem to play a role because participants’
odor categorizations were better, the higher their predictions

of subsequent odor name retrieval. However, they hypothe-

sized that due to the overall low level of knowledge the par-

ticipants had about the odors presented to them, the

familiarity might play an important role as the underlying

basis for FOK judgements about odor names. We here used

a familiarization procedure to evaluate the role of cue famil-

iarity and in comparison with the reference modality. It was

expected that the familiarization procedure should increase

the strength of the FOKs as compared with the non-
familiarized stimuli. Also, the accessibility perspective was

further evaluated. It was hypothesized that the more subjec-

tive identifications reported by the participants, the stronger

the FOK judgements.

Method

This design was similar to that of Experiment 1, but with

some important differences. Here, only FOK judgements

about the missing names were gathered, the time for each

trial was decreased from 90 to 60 s and a new questionnaire

was used. Instead of judging whether they had identified the
stimulus before the metamemory judgements, this was now

done after those judgements.

Participants

One person reported a poor sense of smell and was excluded

from the analyses. The remaining 38 participants (20

women) had a mean age of 25.82 ± 6.02 years (range =

19–48 years) and were all recruited fromUppsala University.

They participated for course credits or were given a movie
ticket voucher worth ;75 SEK.

Stimuli

The experimental setting and the stimuli were identical to

those in Experiment 1 (see Appendix Table A1), with the

only exception that the odorants peppermint, vinegar and

Tabasco were exchanged for caraway, tar and cocoa. The

odorants were all non-artificial odorants except for the es-

sences violet and geranium.

Procedure

The participants were tested individually. The experiment

consisted of three separate phases: (i) familiarity judgements

of the stimuli (familiarization); (ii) a short break with filler
activities; and (iii) the test phase. To facilitate comprehen-

sion, the procedure of the test phase is graphically presented

in Figure 2. After being welcomed and seated in front of

a desk with a computer screen on it, the participants were

given written instructions about the first phase of the exper-

iment (familiarization). The task was to smell each odor or

watch each picture during 3 s, and rate the familiarity of the

stimulus immediately afterwards. This was done on a scale

Table 2 How the metamemory judgements were distributed

Modality Metamemory judgements

Non-TOT Strong TOT Very strong TOT weak FOK strong FOK very strong FOK

Odor 0.02 (0.04) 0.03 (0.04) 0.04 (0.05) 0.37 (0.16) 0.30 (0.12) 0.24 (0.14)

Picture 0.19 (0.14) 0.09 (0.10) 0.15 (0.13) 0.51 (0.17) 0.05 (0.06) 0.01 (0.02)

Values are mean proportions (SD) across participants and are calculated on the basis of all trials that led to naming failures (e.g. on average, 24% of the odor
naming failures consisted of very strong FOK judgements).
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ranging from 1 (not at all familiar) to 10 (extremely familiar).

A total of fifteen odors and fifteen pictures were presented.

The odors and pictures were individually randomized for

each person from the set of 30, meaning that each person

was presented a set of 15 unique odors and pictures. The
presentation order was also randomized, with the only ex-

ception that odors and pictures were always presented inter-

changeably.After all the stimuli had been presented, the same

procedure was repeated a second time with the same stimuli

but in a new randomized order of presentation. During the

second phase the participants filled in a questionnaire

with some background data, such as age and sex, as well

as the Affective Impact of Odors (AIO) questionnaire
(Wrzesniewski et al., 1999). The latter was used as a filler acti-

vity between the sessions and the results are not treated here.

The final phase (test) started with the participants reading

written instructions. As noted, the main procedure of this

phase is outlined in Figure 2. The total sets of 30 pictures

and 30 odors were presented one at the time, 15 of them from

each modality being repeated from the first phase (old) and

15 being new. The task was to smell each odor or watch each
picture and try to name it/him/her (immediate naming). A

maximum of 15 s was allotted to this task. If a naming at-

tempt was made, the experiment continued with the next tri-

al. If the participants could not name the stimulus during the

allotted time, they instead made a FOK judgement about

how sure they were of subsequent retrieval of the correct

name (within ;60 s, with the time spent for the immediate

naming attempt subtracted). The FOK judgement was made
on a scale from (1) no/weak, (2) average strength, (3) strong

to (4) absolutely sure. Immediately after the FOK judgement

they judged whether they had or had not identified the un-

named stimulus. This judgement was identical to that of Ex-

periment 1. If they thought that they retrieved the correct

name for the stimulus, they wrote it down, interrupted all

further activities and continued with the next trial. The

presentation order for the stimuli was randomized for each
individual, but odors and pictures were presented inter-

changeably. Each odor and picture could be sampled repeat-

edly during the allotted time (i.e. the odor could be smelled as

much as needed and the picture was visible all the time).

The experiment started with two practice odors and two

practice pictures, not included in the analyses. Spoken

instructions complemented the written ones to ensure that
the participants understood. The whole experiment took

on average 80 ± 10 min.

Results and discussion

An alpha level of 0.05 was used for all statistical tests. Miss-

ing values were in the analyses handled by using casewise de-

letion. When applicable, Cohen’s d was used to denote the

effect size for the difference between two means.

First phase

Familiarity judgements. In the first phase, the participants

judged the familiarity of half the stimulus material twice.

A modality (odor/picture) · presentation (1st/2nd) repeated
measures analysis of variance (ANOVA) showed that the

odors (6.39 ± 1.29) and pictures (6.30 ± 1.62) were equally

familiar [F(1,37) = 0.12;MSe = 2.62; P = 0.73]. A significant

main effect of presentation showed that the second presen-

tation (6.72 ± 1.53) was associated with higher familiarity

ratings than the first [5.96 ± 1.09; F(1,37) = 20.29; MSe =

1.09; P < 0.0001]. No significant interaction was observed.

Test phase

Overall naming. A modality · type (old/new; where old rep-

resents the stimuli that were also presented in the first phase)

repeated measures ANOVA was performed to test if the

odors and pictures were equally difficult to name. The aver-

age proportion of correctly named stimuli, independent of

them being named immediately or preceded by a FOK judge-

ment, was non-significantly different for the two modalities

[see Table 1; F(1,37) = 0.52; MSe = 0.04; P = 0.48]. This
means that the odor and picture sets were well matched

for difficulty of naming. A main effect of type was observed,

with old stimuli (0.31 ± 0.15) being better named than new

Figure 2 The main procedure of the test phase of Experiment 2 is shown.
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[0.25 ± 0.13; F(1,37) = 8.33;MSe = 0.02; P = 0.01]. This sug-

gests that it was easier to name the stimuli after pre-exposure.

However, there was also a significantmodality · type interac-
tion [F(1,37)= 7.10;MSe= 0.01; P= 0.01]. Whereas pairwise

comparisons showed no difference between old (0.30 ± 0.15)
and new (0.29 ± 0.14) odors [t(37) = 0.34; d = 0.07; P = 0.74],

the old pictures (0.32 ± 0.24) were significantly better named

than new [0.22 ± 0.19; t(37) = 4.01; d = 0.46; P = 0.0003]. To

conclude, the familiarization procedure resulted in better

naming performance of the persons, but not the odors.

Immediate naming. The participants named the stimuli di-

rectly if they thought they could. Two modality · type re-

peated measures ANOVAs of (i) the mean proportion of
correct immediate naming and (ii) the mean proportion of

immediate naming attempts showed the following (Table 1).

The analysis of proportion correct immediate naming, cal-

culated as a proportion of the immediate naming attempts

only, showed that the participants were much poorer in nam-

ing the odors than the pictures [see Table 1; F(1,29) = 51.81;

MSe = 0.04; P < 0.0001]. There were no other main or in-

teraction effects. This replicates the results of Experiment 1.
The proportion immediate naming attempts were signifi-

cantly higher for the odors than the persons [F(1,37) =

20.37; MSe = 0.04; P < 0.0001]. A main effect of Type

showed that familiarized stimuli more often led to direct

naming responses than those not familiarized [old, 0.39 ±

0.16; new, 0.33 ± 0.14; F(1,37) = 11.20; MSe = 0.01; P =

0.002]. There was a significant modality · type interaction

[F(1,37) = 6.18;MSe= 0.01; P= 0.02]. Post-hoc comparisons
of the means showed no difference between the proportion

immediate naming attempts for the new (0.43± 0.16) and old

(0.45 ± 0.19) odors [t(37) = 0.83; d = 0.11; P = 0.41], but

previous exposure had a significant effect on the pictures.

Newly presented pictures (0.24 ± 0.19) were significantly less

frequently named than old (0.33 ± 0.23) pictures [t(37) =

3.87; d = 0.43; P = 0.0004]. This is consistent with the find-

ing that the overall naming performance increased only
for the pictures. Also, both new and old odors were more

often immediately named than both old and new pictures

(all Ps < 0.05).

To conclude, the participants more often thought they

could immediately name the odors than the persons, as

shown by the higher amount of such naming attempts,

but did so less accurately.

Cue familiarity. To investigate the role of familiarity as an
underlying basis for odor-elicited FOKs (in comparison to

the reference modality) a modality · type repeated measures

ANOVA was performed with mean FOK strength as the de-

pendent variable. It was expected that the familiarization

procedure would increase the FOKs for the familiarized

(old) stimuli as compared with the new. The participants

made significantly higher FOK ratings for the odors (2.11 ±

0.54) than for the pictures [1.67 ± 0.49; F(1,37) = 18.36;
MSe = 0.39; P = 0.0001]. However, the familiarization pro-

cedure failed to have any effect on FOKs for either modality.

Nomain effect of type, nor any interaction was present in the

analysis (both Fs < 1).

We also analyzed proportion correct naming following the

FOKs as a function of modality · type. This analysis showed

a statistical tendency towards odor-elicited FOKs (0.08 ±

0.08) being better resolved than those elicited by the pictures

[0.05±0.06;F(1,37)=3.27;MSe=0.01;P=0.08].Althoughno

main effect of typewas present, there was a significantmodal-

ity · type interaction [F(1,37) = 5.08; MSe = 0.09; P = 0.03].

Simple comparisons of the means showed that whereas the

previously presented odors and pictures did not differ [odors,

0.07 ± 0.10; pictures, 0.07 ± 0.12; t(37) = 0.12; d = 0.00; P =

0.91], the newly presented ones did [odors, 0.09 ± 0.13; pic-
tures, 0.03± 0.05; t(37)= 2.57; d= 0.61;P= 0.01]. As amatter

of fact, the newly presented pictures were associated with a

significantly lower naming performance as compared with

all the three other means (all Ps < 0.05).

In sum, the FOKs were for both modalities unaffected by

the familiarization procedure, which means that the cue fa-

miliarity theory was not supported. It is not clear whether

this should be taken as an argument against cue familiarity
being important or if it rather mirrors an unsuccessful famil-

iarization of the stimuli. The initial high familiarity of the

stimuli (common odors, famous persons) could have coun-

teracted further familiarization. With regards to correct

naming performance following the FOKs, old pictures were

better named than new ones, but odors were unaffected by

the familiarization procedure.

Correlation between familiarity and FOK. Because the famil-
iarization procedure failed to affect the FOKs, a second anal-

ysis was made targeting the relationship between familiarity

and FOKs. First, for each trial in the first phase, the mean of

the two familiarity judgements was calculated and then cor-

related with the FOK strength in the test phase. As a conse-

quence, only the repeated stimuli associated with a FOK

judgement could be included in the analysis. A gamma cor-

relation was calculated for each participant and modality.
The mean gammas showed that for both modalities, there

was a high familiarity–FOK correlation, but it was signifi-

cantly higher for pictures (0.74 ± 0.24) than for odors

[0.51 ± 0.36; t(31) = 3.10; d = 0.75; P = 0.004]. It is unclear

why the correlation was higher for the persons. One possible

reason could be that the measurement error in the familiarity

ratings was not identical between the two modalities. Be-

cause the participants made two consecutive familiarity
ratings (on half the stimuli) in the first phase, we could cal-

culate the test–retest reliability of those ratings. For each

participant we calculated a Pearson correlation between pre-

sentations 1 and 2, and a paired t-test showed that the mean

Pearson correlation was significantly lower for the odors

(0.66 ± 0.18) than the pictures [0.79 ± 0.22; t(34) = 2.79;

P = 0.01]. The fact that the familiarity ratings were more re-

liable for the pictures could therefore, at least partially, ex-
plain why the correlation between familiarity and FOK was

higher for the pictures.

A Metamemory Perspective on Odor Naming and Identification 361

 by guest on O
ctober 3, 2012

http://chem
se.oxfordjournals.org/

D
ow

nloaded from
 

http://chemse.oxfordjournals.org/


Subjective identifications. Directly after making a FOK

judgement the participants judged whether they had or

had not identified the stimulus in question. Due to fragmen-

tary data, FOK strengths 1 and 2 were merged to FOK12 and
FOK judgement 3 and 4 to FOK34. Then the proportion sub-

jective identifications for the two FOK categories were cal-

culated for each participant. A modality · FOK strength

repeated measures analysis of variance showed that the par-

ticipants had identified the pictures significantly more often

than the odors [see Table 1; F(1,27) = 28.71;MSe = 0.04 P <

0.0001]. A main effect of FOK strength showed that the par-

ticipants identified the stimuli more often when the FOK
judgements were strong (0.64 ± 0.29) than when they were

weak [0.06 ± 0.12; F(1,27) = 178.42; MSe = 0.05; P <

0.0001]. This means that the stronger the FOK, the more in-

formation was at hand about the stimuli, which is in line with

the idea that FOKs are based on the amount of accessible

information about the unnamed stimulus (Koriat, 1993,

1995). Note that if the participants reported that they had

identified a stimulus, this does not necessarily imply that
the identification was correct. However, the accessibility the-

ory states that FOKs are based on the amount of accessible

information independent of its accuracy.

A significant modality ·FOK strength interaction [F(1,27)=

16.10;MSe= 0.04;P< 0.0001] and simple comparisons of the

means showed that for the stronger FOK judgements, pic-

tures (0.82 ± 0.26) were associated with identification

responses significantly more often than odors [0.47 ± 0.35;
t(27) = 4.90; d = 1.14; P < 0.001]. Although this was also true

for theweakerFOKs [pictures, 0.09±0.14; odors, 0.03±0.07;

t(37) = 2.56; d = 0.54; P = 0.01], the difference between the

modalities was much smaller. In addition, for odors, strong

FOKs were associated with more subjective identifications

than weak [t(32) = 7.10; d = 1.63; P < 0.001], which was also

the case for the pictures [t(30) = 16.99; d = 3.37 ; P < 0.001].

To conclude, (i) the pictures of famous persons triggered
more subjective identification responses than the odors, thus

replicating the finding of Experiment 1; (ii) this difference

was larger for the strong FOKs; and (iii) for both modalities,

strong FOKswere associated withmore subjective identifica-

tions than weak FOKs.

Predictive validity. The Pearson correlation between mean

FOK and proportion correct naming across the individuals

was analyzed. The z-test for the difference between two cor-
relation coefficients showed that the predictive validity of the

FOKs was significantly higher for the pictures [r(38) = 0.60;

P < 0.0001] than for the odors [r(38) = 0.10; P = 0.55; z =

2.48; P = 0.007], with a non-significant correlation for the

odor-elicited FOKs. Nelson (1984) argued that the best mea-

sure of FOK accuracy is the non-parametric Goodman–

Kruskal gamma (G) correlation between FOK and subse-

quent memory performance. Also with this method the mean
gamma was lower for the odors (0.48 ± 0.62; n = 22) than the

pictures (0.93 ± 0.14; n = 19). Because of the generally low

proportion correct naming following the FOKs, several par-

ticipants did not come up with a single correct name. For

these persons it was not possible to calculate a correlation

as indicated by the low number of observations. Even though

the number of paired participants with calculable correla-

tions in both conditions were low, the paired t-test reached
the level of a statistical tendency [t(7) = 2.08; P = 0.08). The

aggregated gammas (i.e. across the whole data set) showed

the same pattern [odors, G(662) = 0.54, P < 0.001; pictures,

G(835) = 0.89, P < 0.001]. These gammas are similar, but

slightly higher than what was found in Jönsson and Olsson

(2003). In sum, the results on predictive validity corroborate

previous findings. Although FOK judgements about odor

names are predictive of later retrieval (this study) or recog-
nition (Jönsson and Olsson, 2003), they are less predictive

than FOKs for other modalities (Cain et al., 1998).

General discussion

Cain et al. (1998, p. 321) argued that the �ability of subjects to
rate the veridicality of their answer . . . has unexplored dimen-

sions of possible strategic importance to odor identification�.
The current study utilized the insight that people’s meta-

memory judgements can broaden our knowledge of the

odor naming process. Below follows a short summary of the

main results, followed by a discussion.

1. People are more likely to attempt to immediately name

odors than famous persons but are on these occasions

better in naming the persons.

2. Odor naming failures are typically due to failures to

identify the odor rather than name activation failures.

This finding is important for the understanding of

why it is so difficult to name even common odors.

3. TOT experiences, that is, feelings of imminent retrieval

of an appropriate name, are very uncommon for odor

names, but more frequent for person names.

4. FOK judgements about odor names are less predictive

than equivalent judgements about person names.

5. Neither of the two modalities showed an increase in the
strength of the FOK judgements as an effect of the fa-

miliarization procedure. However, correlational ana-

lyses showed that FOK and familiarity were highly

correlated for both modalities.

6. The stronger the FOK judgements, the more often the
participants reported that they had identified the stimuli,

giving further support for the accessibility perspective.

Immediate naming

In Experiment 1, correct immediate naming was 96% for the

persons and in Experiment 2 it was 87% (Table 1). The cor-

rect immediate naming was significantly lower for the odors
(68% in Experiment 1 and 59% in Experiment 2). Note that

the instruction was identical for the odor and picture condi-

tions, that is, the participants should only use the immediate
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naming option if they thought they could name the stimulus

in question correctly. If, as instructed, they applied the same

criterion in the two conditions for responding in the imme-

diate naming section, it would indicate overconfidence in the

veracity of the emitted odor names, and a larger bias than for
person names. This interpretation is supported by the high

overconfidence in odor naming found in two other studies

(Jönsson and Olsson, 2003; Jönsson et al., 2005).

The immediate naming results are inconsistent with the

idea of poor activation of the odor name for odors. On

the contrary, the frequent use of the option to immediately

name the odors indicates that odor names are often available

(i.e. activated). The problem is instead that they are often
incorrect. This is consistent with the idea put forward here

that it is not odor naming that fails per se, but the identifi-

cation of the odorous object.

Subjective identifications

For the odors, there was a notable difference in the amount of

subjective identifications in the first (8%) and second (25%)

experiments. This is probably due to the different experimental

methods. In Experiment 1, the identity judgements were made

before the metamemory judgements, whereas in Experiment 2
theywere insteadmade after these judgements. In addition, half

the stimuli of the second experiment had already been pre-

sented (twice) in the familiarization phase. This gave the par-

ticipants more time to search for the identity, which may

explain at least part of the difference. In spite of this, both

experiments indicate that the inability to name an odor is typ-

ically due to an inability to identify the odor, that is, naming of

odors typically fails already in the object identification phase.
This was corroborated (Experiment 1) by the degree of seman-

tic information available about the odors and persons. The

statement that there is a poor link between an odor and its ve-

ridical label (Engen, 1987, 1991; de Wijk et al., 1995; Herz and

Engen, 1996) would instead predict that naming typically fails

in the name activation phase. The current results speak against

such a proposition. If a person encounters an ambiguous odor

he or she is typically preoccupied in understanding what it is
that smells, rather than knowing this and feeling that the miss-

ing odor name is more or less on the verge of being retrieved.

TOT experiences

The first experiment showed that very few odors elicited

TOT experiences, especially in comparison with the pictures

of famous persons. This confirms the hypothesis that TOT

experiences for odors are unusual. However, an alternative

explanation of the large cross-modal discrepancy can be that,

rather than odor-elicited TOTs being exceptionally few, it is

the TOTs for person names that are numerous (see e.g. Burke

et al., 2004). Most probably it is a combination of both.
Brown (1991) reviewed TOT research up to 1991 and found

that the typical TOT incidence across studies is;13 ± 5%. In

Experiment 1, odors (5%) elicited fewer TOTs than typically

found in studies of other modalities, whereas for persons

(18%) the number was instead slightly higher. A poor

odor–name link would instead predict a higher TOT inci-

dence than for other modalities.

However, the fact that two studies of the TON experience
have been unable to find any evidence for the availability of

structural–phonological information (Jönsson and Olsson,

2003; Lawless and Engen, 1977) supports the idea of a poor

odor–name association but, as noted above, such a poor asso-

ciation does not seem to be the main reason for the poor nam-

ing performance in odor naming tasks. Because odors elicit few

TOT experiences, future studies should increase the amount of

stimuli and/or participants to further elucidate the apparent
lack of structural–phonological information.

Predictive validity

The second experiment corroborated and extended previous
findings that metamemory accuracy is lower for odors than

for other modalities (Cain et al., 1998; Jönsson and Olsson,

2003). A central question is why odor-elicited FOKs are less

predictive. The present study sheds some light on this issue.

The participants’ subjective identifications as well as their

poor ability to categorize the unnamed odors (see also

Jönsson and Olsson, 2003) indicated that their knowledge

about the unnamed odors was low. Indeed, even when they
made strong to very strong FOK judgements they were typ-

ically still trying to identify the odorous object. This means

that the knowledge of the unnamed odors, compared with

persons, was generally lower. This, in combination with

our documented poor ability to discriminate between odors,

suggests that the odor-elicited FOK judgements are based on

less precise or discriminating information than FOKs elicited

by other modalities, which may explain the differences in
predictive validity. In other words, people’s metamemory

judgements are better for other modalities because they gen-

erally have more information about the unnamed stimulus

and/or the missing target memory. Thus they are able to bet-

ter discriminate between instances when they will and when

they will not be able to retrieve or recognize the missing per-

son name than is the case for odors.

Metamemory theory

The accessibility perspective proposes that people’s meta-
memory judgements are based on the sheer amount of

available information about the sought-for target, irrespec-

tive of the accuracy of that information. Experiment 2 fur-

ther supported the perspective because the FOK judgements

were higher when the stimuli were identified than when they

were not (see also Jönsson and Olsson, 2003). However, the

level of knowledge about the unnamed odors is generally

low, and lower than for the unnamed persons. This can
be seen in the odor categorization performance, the relatively

low amount of subjective identifications and the apparent

lack of structural–phonological information about missing
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odor names. One possibility is that, if the amount of acces-

sible information is not as available or informative for odor-

elicited FOKs as it is for other modalities, other cues may

have an increased role as a basis for the FOKs for odors.

One such cue could be the familiarity of the odor. However,
Experiment 2 failed to show any effect of familiarization on

FOK. Although this could be taken as evidence against fa-

miliarity as a basis for FOKs, the fact that the two variables

were highly correlated (for both modalities) speaks against

such a conclusion. Also, familiarity has repeatedly been

shown to be related to FOK judgements in other contexts

(Metcalfe, 2000;Metcalfe et al., 1993; Reder, 1987). Possibly,

the two stimulus sets were too familiar from the beginning,
counteracting further familiarization.

Leibert and Nelson (1998) used word pairs (cues and tar-

gets) to investigate the role of cue familiarity for FOKs. They

also failed to show an effect on the FOKs when familiarizing

the cue only, because mean FOK strength was identical to

a condition where the cue had not been repeated. However,

when both the cue and target words were repeated together

they found an increase in the FOKs, but this also increased
mean recall. They concluded that their results were inconsis-

tent with the hypothesis that FOKs depend solely on cue fa-

miliarity. To conclude, more research is needed to evaluate

the role of cue (i.e. odor) familiarity as an underlying basis

for FOKs about odor names and a different methodology

might be needed to clarify the issue. A possible better ap-

proach would be to use more unfamiliar stimuli.
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