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Implicit Assessment of Self-Focused Attention Using Word Recognition Latencies
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Abstract
Self-focused attention is difficult to measure. Two studies developed an implicit measure of self-
focus based on word recognition latencies. Self-focused attention activates self-content, so self-
focused people should recognize self-relevant words more quickly. Study 1 measured individual-
differences in self-focused attention. People scoring high in private self-consciousness recognized
self-relevant words more quickly. Study 2 manipulated objective self-awareness with a writing
task. People who wrote about distinctive self-aspects (high self-awareness) recognized self-
relevant words more quickly compared to people who wrote about a neutral topic (low self-
awareness) and people who did no writing (control). The discussion considers implications for

future research on self-focused attention.
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Noticing the Self:

Implicit Assessment of Self-Focused Attention Using Word Recognition Latencies

Objective self-awareness theory explores the consequences of focusing attention
internally on the self or externally on events in the environment (Duval & Silvia, 2001, 2002;
Duval & Wicklund, 1972). Focusing on the self has broad effects on motivational, emotional, and
cognitive processes (Carver & Scheier, 1998; Silvia & Duval, 2001, 2003). Although a large
literature describes the effects of self-focused attention, only a few studies examine self-focused
attention as a dependent variable, measure variations in self-focus, or include checks of self-
awareness manipulations. Self-directed attention is simply difficult to measure. Duval and
Wicklund (1972, p. 221) even ended their book with caveats about measurement, noting “a
practical consideration that is possibly unique to theories about self awareness. We can think of
no easy way to ask a subject how self-aware he is without creating self awareness.”

Research since Duval and Wicklund’s (1972) pessimistic statement confirms that self-
focused attention is not easily measured with conventional methods. In this paper we review
research on measuring self-focused attention and then propose a new measure designed to assess
implicit aspects of self-focus. Our new measure involves latencies of visual word recognition for
neutral and self-relevant words. By assessing self-focused attention relatively directly, this
measure circumvents several problems associated with other measures. After presenting two
studies that evaluate the validity of this measure, we consider some implications of implicit
assessment of self-focus.

Measuring Self-Focused Attention

Measures of self-awareness sort into three types. Self-report scales, the first type, use
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Likert-type items related to self-focused attention. Examples include the private self-
consciousness scale reworded in terms of momentary feelings (Sedikides, 1992) and the
situational self-awareness scale (Govern & Marsch, 2001). Unfortunately, self-report measures of
self-focus are hindered by reactivity. As Duval and Wicklund (1972) noted, measuring self-
awareness can increase self-awareness because responding to the questions promotes thinking
about the self (Silvia & Gendolla, 2001). In fact, some researchers manipulate self-awareness by
having people complete self-report scales (Brown, 1988; Osberg, 1985).

A second type of measure codes open-ended responses, such as thought-listings or daily
diary entries, for self-relevant content (e.g., Greenberg & Pyszczynski, 1986). Coding systems
tend to be ad hoc and unstandardized, and as a result they vary between studies. Some systems
would code “I'm thinking about my family” as reflecting high self-focus; others would code it as
reflecting mixed or low self-focus. Serious validity problems arise when studying relations
between self-focus and internal states. For example, self-focus is guaranteed to covary with
emotions when references to feelings are coded as self-focused responses (see Palfai & Salovey,
1992). Finally, the introspection required for monitoring and describing thoughts increases self-
focused attention, thus reducing the sensitivity of the measure.

A third type of measure assesses implicit aspects of self-focus. In a pencil-and-paper
implicit measure, people select a pronoun that best fits a sentence (Wegner & Giuliano, 1980).
Manipulations of self-awareness increase selections of I, me, and my (cf. Davis & Brock, 1975).
This widely-used measure circumvents the ambiguity of coding open-ended responses and the
reactivity of self-reports, although its reliability is usually low (Silvia & Abele, 2002).

Furthermore, completing the long and absorbing pronoun-selection task seems to reduce self-
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awareness (see Silvia & Eichstaedt, 2003).

The self-focus Stroop task is the only latency-based measure of self-awareness. Activated
semantic content about the self should interfere with naming the color of self-relevant words,
although the evidence for this effect is mixed. There are three different self-focus Stroop tasks.
The first task (Geller & Shaver, 1976) confounded self-relevance with affective valence (see Green
& McKenna, 1996; Higgins, Van Hook, & Dorfman, 1988). The control words were emotionally
neutral, but the self-relevant words were emotionally strong (e.g., disliked, impotent, failure). The
second Stroop task avoided this confound by developing a new set of words. Only one
experiment has manipulated self-awareness and measured effects on this version of the Stroop.
Mayer, Duval, Holtz, and Bowman (1985) told people that their astrological diagram was
common or distinctive; feeling distinctive increased Stroop interference. The third Stroop task
presents prime words that vary in self-relevance before showing the target words (Higgins et al.,
1988, Study 3; Segal & Vella, 1990). Self-focus should increase color-naming latencies for self-
relevant target words, particularly when they are primed by other self-relevant words. Neither
experiment, however, found significant Stroop interference. Moreover, self-awareness tended to
decrease latencies in one study (Higgins et al., 1988, Study 3) but it tended to increase latencies
in the other (Segal & Vella, 1990). In sum, the reliability and validity of the self-focus Stroop
paradigm has not been firmly established.

An Implicit Measure Based on Visual Word Recognition Latencies

Self-awareness research has used an eclectic bunch of measures, most of which involve
self-reports. The study of self-awareness could benefit from additional measures, particularly

measures that assess self-relevant cognition directly. We thus developed an implicit measure
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based on visual word recognition. In this measure, people view self-relevant and neutral words
under difficult perceptual conditions and indicate when they recognize a word. Word
recognition latencies can indicate the degree of self-focused attention because they reflect the
accessibility of semantic information. Semantic categories that are salient facilitate recognizing
words related to the categories (Besner & Smith, 1992; Eichstaedt, 2002, 2003; Eichstaedt &
Schefter, 2003; Neely, 1991; Stolz & Neely, 1995). Both chronic and momentary salience affect
word recognition latencies. For example, people recognize self-referent trait adjectives faster than
non-referent trait adjectives (Perdue & Gurtman, 1988), indicating effects of chronic
accessibility. Likewise, emotional states decrease recognition latencies for words related to the
emotion (Niedenthal, Halberstadt, & Setterlund, 1997), indicating situational effects.

Two studies appraised the validity of an implicit measure of self-focused attention based
on visual recognition of words. In Study 1, people completed measures of individual-differences
in self-consciousness and the word recognition task. In Study 2, the word recognition task
followed a manipulation of self-awareness. If word recognition latencies predict both
dispositional and situational variability, then the recognition task would appear promising as an
implicit measure of self-focused attention.

Study 1

We administered self-report scales measuring private and public self-consciousness
(Fenigstein, Scheier, & Buss, 1975) along with the implicit measure in an Internet-based study.
We expected private self-consciousness scores and word recognition latencies to correlate
negatively—people high in private self-consciousness should recognize self-relevant words more

quickly. Private self-consciousness scores usually replicate manipulations of self-awareness. No
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predictions were made for public self-consciousness because it does not usually replicate self-
awareness manipulations (Carver & Scheier, 1978; Duval & Silvia, 2001, chap. 8; Gibbons, 1990;
Wicklund & Gollwitzer, 1987).

Method
Participants

A total of 130 people—86 women and 44 men—participated voluntarily over the
Internet. The average age was 25.9 years (Mdn = 22.5, SD = 9.2). The study was announced
through links on a list of Internet studies hosted by the American Psychological Society (APS)
and at a web site of the Universitit der Bundeswehr Hamburg.

Procedure and Apparatus

After reading an introduction to the study, people were randomly assigned to complete
the self-consciousness scales before or after the word recognition task. The private self-
consciousness scale has 10 items related to focusing on inner aspects of self; the public self-
consciousness scale has 7 items related to focusing on observable aspects of self. These items were
answered on 7-point scales.

Semantic effects on word recognition emerge more clearly when the recognition process
is impaired. Impeding the recognition process increases the effects of semantic influences on
word recognition (Borowsky & Besner, 1991; Stolz & Neely, 1995) and thus enables stronger
relationships between the salience of semantic categories and recognition latencies (Eichstaedt,
2002, 2003). When the recognition task started, the participant saw a box with three rows of
flickering random letters. The participant was instructed to concentrate on the center row

because it contained a hidden target word. Each presentation of a target word of 400 ms was
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followed by random letters for 200 ms. Each target word was repeated at a different position in
the center line until the participant hit a key. A text field then appeared, prompting the
participant to type the word he or she recognized. The dependent measure was the latency from
stimulus onset to the answer. The next trial started after the participant hit the return key.

The word recognition measure displayed 5 self-relevant words (me, myself, self, face,
mine) and 5 neutral words (up, theory, walk, drop, they), which were matched for length and
frequency (Kucera & Francis, 1967). After 10 practice trials with neutral words, people saw the 10
test words in a random order.

The word recognition measure was implemented as a JAVA-applet that controlled the
presentation and timing. An inaccurate-timing filter (Eichstaedt, 2001) was incorporated to
minimize technical sources of error. This filter identifies inaccurate measurements by testing
whether the client-side JAVA implementation produces false measurements of a time interval of
a known length during the measured reaction time. Reaction times that indicate such inaccuracy
can be discarded to increase the reliability of the remaining data.

After completing the word recognition task, people received a code number along with
detailed information about the study. People could e-mail the code number to the experimenters
and receive feedback about their performance on the recognition task.

Results
Data Reduction

Only words that were recognized correctly were analyzed. Word-specific effects on

latencies were controlled by z-scoring with respect to the word’s mean. Individual performance

level was controlled with z-scoring as well (Perdue & Gurtman, 1988). A score for each person
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was calculated by subtracting the average latency for neutral words from the average latency for
self-relevant words. Negative values indicate relatively quicker recognition of self-relevant words,
and positive values indicate relatively quicker recognition of neutral words. Private (o = .69) and
public (o = .82) self-consciousness scores were computed by averaging the scores from their
respective items.

Private and Public Self-Consciousness

Multiple regression analyses were conducted to test whether private and public self-
consciousness predicted word recognition latencies. We centered all predictors prior to analysis
(Judd & McClelland, 1989). No main effects or interactions involving the counterbalanced order
appeared (all Bs < £ .02, ns), so order is not discussed further.

Private and public self-consciousness were correlated, r = .42, p < .001, consistent with
past research (Fenigstein et al., 1975); they were thus considered simultaneously in a regression
analysis. Private self-consciousness significantly predicted recognition latencies, p = -.267, p <
.005. As expected, people recognized self-relevant words more quickly as private self-
consciousness increased. Public self-consciousness also significantly predicted latencies, but in
the opposite direction,  =.200, p < .037. People recognized self-relevant words more slowly as
public self-consciousness increased. The interaction between private and public self-
consciousness was not significant, = .05.

Discussion

Study 1 offered support for the validity of the implicit measure of self-focus. Participants

completed measures of individual-differences in self-focused attention along with the word

recognition task. As predicted, people high in private self-consciousness recognized self-relevant
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words more quickly. Public self-consciousness, in contrast, had the opposite relation. We had
not made predictions concerning public scores because past research has shown null and
negative relations between public self-consciousness and measures of self-directed attention
(Gibbons, 1990; Wicklund & Gollwitzer, 1987).
Study 2

Study 2 sought additional evidence for the validity of the implicit measure by
manipulating self-awareness. We used a writing-task manipulation developed and validated in
past research (Silvia, 2002; Silvia & Eichstaedt, 2003). People in the high self-awareness condition
wrote about how they differ from other people; people in control conditions wrote about self-
irrelevant topics or wrote nothing at all. Feeling distinctive increases self-awareness because
attention gravitates toward distinctive stimuli (Duval, 1976; Snow, Duval, & Silvia, 2003).

Method

Participants and Design

A total of 40 people—14 women, 26 men—participated voluntarily over the Internet. The
average age was 26.6 years (Mdn = 25, SD = 8.13). Each person was randomly assigned to one of
three between-subjects conditions: self-focusing task, neutral task, or no task. The study was
announced through links on a list of Internet studies hosted by APS, at a web site of the
Universitdt der Bundeswehr Hamburg, and through newsgroups devoted to computer games.
Procedure

The procedure was generally similar to Study 1. The program randomly assigned the
participant to one of three conditions. People in the self-focusing task condition completed a

writing task that increases self-awareness. One way to increase self-focus is to make people feel
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distinctive, such as by telling them that they deviate from a reference group or that they have an
unusual personal quality (Duval, 1976; Mayer et al., 1985; Snow et al., 2003). The writing task
asks people to respond to three questions: “What is it about you that makes you different from
your family?/ from your friends?/ from people in general?.” Past work has validated this task as a
manipulation of self-focused attention (Silvia & Eichstaedt, 2003), and the task replicates
conventional manipulations (e.g., mirrors; Silvia, 2001, 2002).

Two control conditions were included. In the neutral task control condition, people
wrote about a topic external to the self. Specifically, people wrote free responses to the following
questions: “What are the most important features of your computer’s hardware?/ your
computer’s operating system?/ your computer’s network environment?.” In the no writing control
condition, people simply completed the word recognition task.

After the manipulation, people completed the word recognition task. The task was
implemented exactly as in Study 1. After 10 practice trials, people tried to identify the 5 self-
relevant and 5 neutral words as quickly as possible; the words appeared in a random order. A
filter controlled for possible client-side timing errors (Eichstaedt, 2001). After completing the
study, people received a code number along with detailed information about the experiment.
People could e-mail the code number to the experimenters and receive feedback about their
performance on the recognition task.

Results and Discussion

The data were reduced as in Study 1. Latencies were expressed as a single standardized

score: negative values indicate quicker recognition of self-relevant words, and positive values

indicate quicker recognition of neutral words. A one-way ANOVA found significant variation
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between the groups, F(2, 37) = 5.07, p < .011 (see Table 1). This overall test was followed by a
focused contrast testing the predicted pattern of differences. We predicted that people in the self-
focusing task condition would have quicker latencies than people in the other two conditions
(weights: -2, 1, 1). This contrast was significant, #(37) = 2.86, p < .007. (The same contrast was
significant when tested with raw latencies, #(37) = 2.83, p < .007, and log-transformed latencies,
t(37) = 3.23, p < .003.) People who completed the self-focusing task recognized self-relevant
words more quickly than people who wrote about a neutral topic, #(24) = 2.19, p < .038, and
than people who did no writing, #(25) = 3.14, p < .004. The two control groups did not differ,

1(25) = 1.18, p < .25.

The implicit measure thus captured situational variation in self-awareness. When people
wrote about ways in which they differed from other people—a reliable inducer of self-
focus—they recognized self-relevant words more quickly, relative to when people wrote about a
self-irrelevant topic or when people simply did the recognition task. This experiment
conceptually replicates Study 1 by showing situational effects on word recognition and thus
further validates the implicit measure.

General Discussion

The present studies appraised an implicit measure of self-focused attention based on how

quickly people recognize self-relevant words. Word recognition latencies can reflect the

accessibility of semantic content (Besner & Smith, 1992; Neely, 1991). Focusing attention on the
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self should make self-relevant information more accessible and, as a result, should decrease
latencies for recognizing words related to the self. In Study 1, people completed measures of
dispositional self-focus. Persons scoring high in private self-consciousness recognized self-
relevant words more quickly. Public self-consciousness scores, in contrast, predicted slower
recognition of self-relevant words. In Study 2, people who wrote about ways in which they
differed from other people recognized self-relevant words more quickly relative to people who
wrote about neutral topics and people who did no writing. We thus found the expected relations
between visual word recognition and self-awareness processes, for both dispositional and
situational variations in self-focused attention.

The implicit measure based on word recognition differs from most measures of self-
awareness in its form of measurement. It avoids the introspection and reactivity involved in self-
reports, and it circumvents the complex coding issues involved in open-ended responses. The
word recognition measure most resembles the self-focus Stroop task. Like the Stroop task, our
measure tries to target directly the cognitive processes associated with self-directed attention.
Unlike the Stroop task, the word-recognition task magnifies top-down effects of self-focus by
impairing the word recognition process (see Besner & Smith, 1992; Eichstaedt, 2003). The self-
focus Stroop task, in contrast, makes no particular effort to amplify the top-down effect of self-
focus on color-naming. Furthermore, the effectiveness of the Stroop paradigm for measuring
self-focus remains uncertain. One experiment manipulated self-awareness and found the
expected Stroop interference (Mayer et al., 1985); other experiments had confounds or found
conflicting non-significant trends (Geller & Shaver, 1976; Green & McKenna, 1996; Higgins et
al., 1988; Segal & Vella, 1990). Future work should examine the relative effectiveness of the word

recognition measure in relation to other measures, particularly the self-focus Stroop task.
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Table 1

Effects of manipulated self-awareness on word recognition latencies

M SD n 95% CI
Self-Focusing Task -.344 .609 13 -.712 to .024
Neutral Task 333 932 13 -.231to .896
No Task 827 1.21 14 129 to 1.52

Note. Means are z-scores. Negative means indicate quicker recognition of self-relevant words.



