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Test-Retest Reliability and Criterion-Related Validity of the
Implicit Association Test for Measuring Shyness

SUMMARY This study investigated the test-retest reliability and the
criterion-related validity of the Implicit Association Test (IAT [1]) that was
developed for measuring shyness among Japanese people. The IAT has
been used to measure implicit stereotypes, as well as self-concepts, such
as implicit shyness and implicit self-esteem. We administered the shyness
IAT and the self-esteem IAT to participants (N = 59) on two occasions
over a one-week interval (Time 1 and Time 2) and examined the test-retest
reliability by correlating shyness IATs between the two time points. We
also assessed the criterion-related validity by calculating the correlation
between implicit shyness and implicit self-esteem. The results indicated
a sufficient positive correlation coefficient between the scores of implicit
shyness over the one-week interval (r = .67, p < .01). Moreover, a strong
negative correlation coefficient was indicated between implicit shyness and
implicit self-esteem (r = —.72, p < .01). These results confirmed the test-
retest reliability and the criterion-related validity of the Japanese version of
the shyness IAT, which is indicative of the validity of the test for assessing
implicit shyness.
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1. Introduction

It is commonly believed that careful deliberation and con-
scious determination play an important role in regulating
human thought and behavior. However, recent research is
rebutting this assumption (e.g., [2],[3]). Bargh [4] pro-
posed the auto-motive model, which posits that perceptions,
cognitions, evaluations, emotions, objectives, and motives
arise automatically. This theory has had such a huge impact
on developments in the field of social psychology that it is
sometimes referred to as the automaticity revolution [5].

Recently, a growing body of studies has been reported
based on the implicit association test (IAT, [1]) to measure
implicit self-concepts and attitudes (for a review, see [6]).
Originally IATs were used to understand self-esteem [7] and
stereotypes [8]. In recent research, however, this test has
also been used to tap various personality traits, such as shy-
ness ([9],[10]) and anxiety ([11],[12]), as well as the im-
plicit theory of intelligence [13].

The IAT measures the degree to which a certain con-
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cept is strongly associated with another concept, by record-
ing the participants’ response latency. The test typically
consists of seven blocks, and in each block a respondent
conducts a different task. The typical IAT involves two pairs
of contrasting categories, such as self and others, and pleas-
ant and unpleasant. In this task, for example, respondents
indicate which of two categories a stimulus word belongs
to by pressing one of two keys assigned to each category.
When a stimulus word such as I or my appears on the screen,
for instance, the respondents choose the self category by
pressing the key assigned to the self category, whereas when
a stimulus word such as they or their appears on the screen,
the respondents choose the others category by pressing the
key assigned to that category. The stimulus words are pre-
sented in succession. This task is performed for target con-
cepts such as self and others, as well as for attribute con-
cepts such as pleasant and unpleasant. After finishing the
task involving target concepts, the respondents conduct an-
other task involving attribute concepts with stimulus words
for pleasantness (e.g., happy, merry, good), or unpleasant-
ness (e.g., unhappy, gloomy, bad). After performing these
single-pair tasks, respondents conduct a dual-pair task in
which each target category is paired with one of the two
attribute categories (e.g., self + pleasant and others + un-
pleasant). When the stimulus word belongs to, for instance,
either self or pleasant category, the key associated with self
+ pleasant is pressed. Then, a reversed task involving re-
verse pairings (self + unpleasant and others + pleasant) is
also conducted. The averages for the two types of response
latencies in the pairing tasks are measured and compared,
formulating the comparative strength of conceptual associa-
tion. For instance, implicit self-esteem is represented as the
difference in average response latencies between the self +
pleasant (others + unpleasant) task and the self + unpleasant
(others + pleasant) task. A respondent’s faster response to
the former task (and slower response to the latter task) indi-
cates a stronger implicit association between self and pleas-
antness, or the respondent’s implicit self-esteem.

In this study, shyness is defined as “an affective-
behavioral syndrome characterized by social anxiety and in-
terpersonal inhibition that results from the prospect or pres-
ence of interpersonal evaluation” [14]. Asendorpf et al. [10]
assessed participants’ shyness at an implicit, or an uncon-
scious level with the IAT, as well as at an explicit, or a con-
scious level using a self-report scale and showed that shy-
ness as measured by the two methods predicted different tar-
gets; implicit shyness measured by the IAT predicted uncon-

Copyright © 2013 The Institute of Electronics, Information and Communication Engineers



FUJII et al.: TEST-RETEST RELIABILITY AND CRITERION-RELATED VALIDITY OF THE IMPLICIT ASSOCIATION TEST FOR MEASURING SHYNESS

trollable shy behaviors in interactional situations (e.g., tense
postures and the frequency of touching the body), whereas
explicit shyness measured by the self-report scale predicted
controllable shy behaviors (e.g., not talking). Based on these
results, Asendorpf et al. [10] proposed a double dissociation
model in which each type of shyness measured by implicit
and explicit methods predicted distinct targets. After con-
firming the predictive validity of the IAT, they concluded
that the shyness IAT is useful for tapping individual differ-
ences in shyness.

Following Asendorpf et al.’s [10] paradigm, Aikawa
and Fujii [9] also demonstrated the validity of the shy-
ness IAT in a Japanese sample. The authors developed a
Japanese version of shyness IAT for measuring implicit shy-
ness among Japanese people. In addition to implicit shy-
ness, explicit shyness of Japanese participants was rated
by their peers, so that it could be measured more objec-
tively. The results showed that the two types of shyness
separately predicted participants’ target behaviors, such as
interpersonal tension and praise-seeking behavior. Build-
ing a structural equation model, the authors showed that im-
plicit shyness predicted interpersonal tension (i.e., uncon-
trollable shy behavior), whereas explicit shyness predicted
praise-seeking behavior (i.e., controllable shy behavior). In
line with Asendorpf et al.[10], Aikawa and Fujii [9] repli-
cated the double dissociation model on the predictability of
the two types of shyness, though the authors cautioned that
the conclusions of the study were limited by a statistically
insufficient sample size (N = 28). To overcome this limita-
tion, Fujii, Tanaka, Noguchi, and Aikawa [15] replicated the
model and provided more robust evidence for the usefulness
of the shyness IAT. Hence, it is fair to argue that the predic-
tive validity of the shyness IAT for Japanese samples is well
established.

Shyness plays an inhibitive role in interpersonal situa-
tions. For instance, those with high shyness often feel anxi-
ety and cannot behave as they hope to in most interpersonal
situations [16]. Furthermore, they rarely strike up a con-
versation with strangers, and even when they do so, they
make little eye contact and get nervous [17]. Traditionally,
shyness in these contexts has been measured by self-report
scales; however, as Asendorpf et al. [10] showed, there is
also a negative influence of implicit shyness, which is mea-
sured by the IAT, on interpersonal behavior (i.e., uncontrol-
lable shy behavior). Taking the effect of implicit shyness
into consideration, thus, it is important to investigate the va-
lidity of the shyness IAT in advancing research on shyness.

In the standard IAT, it will take merely several minutes
for respondents to finish the test. When combining more
than one IAT or adding self-report scales, however, it will
take more time and is more likely to exhaust respondents
accordingly. In addition to this disadvantage, experimenters
need to prepare at least one computer for the test adminis-
tration.

However, it is worth noting that the IAT has at least one
advantage over self-report questionnaires in that the implicit
measure is impervious to the effects of social desirability:
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When respondents answer self-report questionnaires, they
tend to present themselves as socially desirable, such as pro-
jecting themselves as being capable. In Aikawa and Fujii’s
[9] study and Fujii et al.’s [15] study, the results consistently
showed that social desirability was associated with explicit
shyness measured by self-report scales, but this was not the
case with implicit shyness, as measured by the IAT.

In spite of this advantage however, important features
of the test, such as its test-retest reliability and criterion-
related validity have remained untested. Firstly, the test-
retest reliability indicates the degree to which a test score
is stable over time. It is usually calculated as the correla-
tion of test scores between two points in time. Greenwald
and Farnham [8] calculated the test-retest reliability corre-
lation coefficient as being .52 after participants responded
to the self-esteem IAT twice over an interval of eight-days.
Reviewing 20 papers using the IAT, Lane et al. [7] reported
that the test-retest reliability of the IAT ranged between .25
and .69, with .50 as the median. Secondly, the criterion-
related validity of a test indicates the degree to which the
test score is related to other external criteria. This is usu-
ally judged by correlating the test score with a criterion test
score. Glashouwer, de Jong, and Penninx [18] had partici-
pants respond to IATs for measuring anxiety and depression
in a single session and reported a moderate positive correla-
tion of .48 between the two tests. In another study, Schnabel,
Banse, and Asendorpf [19] reported a positive correlation of
.32 between anxiety and anger measured by the IAT.

This study was designed to confirm the test-retest reli-
ability and criterion-related validity of the shyness IAT in a
Japanese sample. For the test-retest reliability, the IAT was
administered to Japanese participants twice with a one-week
interval and the correlation between the two points of time
was calculated to see if it remained nearly identical for all
the participants over that period. As the criterion-related va-
lidity, we predicted a negative correlation between implicit
shyness and implicit self-esteem (criterion), because previ-
ous research has consistently shown a negative association
between the two traits as measured by explicit tests (e.g.,
[20], [21]). Self-esteem is defined as a positive affect to-
wards the self and the sense of self-worth [22], which are
contrary to shyness. On the one hand, those with high shy-
ness are generally low in social skills and seem “awkward
when they are smiling,” “highly tense,” and “not pleased”
in interactional situations [18]. On the other hand, those
with high self-esteem are generally high in social skills [23]
and tend to show prosocial behavior [24]. Therefore, we ex-
pected that the negative correlation between the two traits,
often demonstrated at the explicit level, would also be ob-
served at an implicit level.

In order to deal with the problem of attenuation, we
examined this correlation by estimating two latent variables
of implicit shyness and implicit self-esteem, such that the
correlation would not be weakened by measurement errors.
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2. Method
2.1 Participants

Adults (N = 59: 37 men and 22 women; mean age, 21.83
years; SD = 2.52) voluntarily participated in the study.

2.2 Materials

The following tests and scales were used.

Japanese version of shyness-IAT This study
adopted a Japanese version of the shyness-IAT developed
by [9], based on the creation by [10]. The procedure of the
test is presented in Table 1. The current test was different
from [9] in that Block 5 consisted of 20 trials in accordance
with [25], instead of 40 trials as in [9]. We made this change
to make the test parallel to another IAT for measuring self-
esteem, as well as to lighten the burden on the participants.
The IAT was administered on a computer. Identical stimuli
as [9] were used in this study, as listed in Table 2. The test
consisted of seven blocks. In the course of the IAT, paired
categories (e.g., “Self” and “Others”) were displayed con-
stantly. Participants were asked to classify the target words
that popped up in succession at the center of the screen into
either the left or the right category by pressing the left or the
right button.

In Block 1, participants were requested to classify the
stimuli either as “Self” or “Others” target category, by press-
ing an assigned key (D key for a left category, K for a right
category). In Block 2 participants were requested to classify
the stimuli either as “Shy” or “Sociable” attribute category.
In Blocks 3 and 4 participants were requested to respond to
a combined task between Blocks 1 and 2; “Self” and “Shy”
categories shared the left button response, whereas “Others”
and “Sociable” shared the right button response. Block 3
served as a practice session for Block 4. In Block 5 the po-
sition of “Self” and “Others” was reversed. In Blocks 6 and
7 the combination of Blocks 3 and 4 was reversed; “Others”
and “Shy” categories shared a left button response, whereas
“Self” and “Sociable” categories shared the right button re-
sponse. In the standard IAT paradigm, Blocks 3 and 6 are
termed as practice for Blocks 4 and 7 respectively; neverthe-
less, participants were not informed of the practice nature.
In Blocks 1, 2, and 5, each stimulus of the respective cate-
gories were used two times. And they were presented ran-
domly. In Blocks 3 and 6, each stimulus of target categories
(i.e., “Self” or “Others”) and those of attribute categories
(i.e., “Shy” or “Sociable”) were used one time and alter-
nately presented. Indeed, in Blocks 4 and 7, all stimuli used
two times and randomly presented; in each trial, the target
word of the respective category was randomly selected.

In this shyness-IAT, shorter response latencies for
Blocks 3 and 4, as compared to Blocks 6 and 7, were re-
garded as indicating a strong association between self and
shyness, or implicit shyness. In order to control for the pos-
sible order effect, following previous literature (e.g., [25]),
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Table1  Procedure of Shyness-IAT.
Block Task Left Right Trials
category category
1 Target Self Others 20
classification
Attribute .
2 classification Shy Sociable 20
3 Initial combined Self or Others or 20
task Shy Sociable
4 Initial combined Self or Others or 40
task Shy Sociable
5 Reversed target Others Self 20
classification
6 Reversed Others or Self or 20
combined task Shy Sociable
7 Reversed Others or Self or 40
combined task Shy Sociable
Table 2  Category and Stimulus Words of Shyness-IAT.
Category Self Others Shy Sociable
Uchiki na Jishin no aru
Jibun Tanin
(Bashful) (Assured)
Hikaeme na Susunde suru
Jishin Shiriai
(Moderate) (Voluntary)
Mukuchi na Daitan na
Onore Chijin
Stimulus (Quiet) (Adventurous)
Tamerai
Enryo no nai
Watashi ~ Tomodachi gachi no o
) (Uninhibited)
(Hesitant)
Enryo gachi Uchitoketa
Wareware Yuujin

na (Reticent) (Familiar)

Note. The stimuli of “Self” and “Others” are expressed as Japanese
pronunciations because their subtle nuances cannot be clearly
manifested in English; all of these Japanese words indicate I/me,
welus, ,others, acquaintance, and friend.

we conducted the test in the above described order with half
the participants, and in a different order with the other half
by first presenting Blocks 5, 2, 6, and 7, followed by Blocks
1, 3, and 4. For that purpose, we randomly assigned partici-
pants to each of the two tests.

Japanese version of self-esteem-IAT The Japan-
ese version of self-esteem-IAT used by [26] was used with
some modifications to the stimuli. Identical to the shyness-
IAT, the self-esteem-IAT consisted of seven blocks. In com-
bined tasks (Blocks 3 and 4) stimuli were to be classified
into either “Self or Comfortable” or “Others or Uncom-
fortable” superordinate category. Sample stimuli were “I,”
“friends,” “incompetent,” and “beautiful.”

Trait Shyness Scale The 16-item Trait Shyness
Scale (TSS) created and validated by [20] to measure trait
shyness was used. Aikawa [20] has defined trait shyness
as a group of syndromes characterized by an affective state
of social anxiety and interpersonal inhibition that persists in
an individual across many social situations. The scale con-
sists of items such as, “I am not willing to make friends.”
This scale was responded by using a 5-point Likert scale
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anchored by extremely uncharacteristic of me (1) and ex-
tremely characteristic of me (5).

Rosenberg’s Self-Esteem Scale We used the 10-
item Rosenberg’s [27] Self-Esteem Scale (RSES) translated
into Japanese by bilingual researchers according to Brislin’s
[28] committee approach. A sample item is, “I feel that I
have a number of good qualities.” This scale was responded
on a 5-point Likert scale in the same manner as TSS.

3. Procedure

Participation in the study was voluntary. The experiment
was conducted in a room equipped with computers. Before
beginning the task, all participants were told that their par-
ticipation was voluntary and that all personal information
would be treated confidentially. Then participants gave their
written informed consent to participate in the study. After
giving back the consent form, no participant dropped out
of the study. Then, participants were administered all the
above tests and scales as one computerized package, which
had been constructed using the experimental software In-
quisit 3.0. Participants first conducted the two IATs, and
then the two self-report scales. Considering possible order
effects, the presenting order (shyness vs. self-esteem) within
each measurement dimension was randomized. All partici-
pants completed the first wave of testing (Time 1), and did
the same task one week later (Time 2). After finishing the
task participants were fully debriefed and thanked.

4. Results

We used SPSS 17.0 and Amos 18.0 for the statistical analy-
ses.

4.1 Preliminary Analyses

We averaged the 16 TSS item scores to obtain one index for
explicit shyness. We also averaged the 10 RSES item scores
for explicit self-esteem. Higher scores indicated a greater
degree of explicit shyness and self-esteem. For implicit
shyness and self-esteem, we calculated D scores for the
shyness-IAT and self-esteem-IAT, as proposed by Green-
wald et al. [25]. Higher scores indicated a greater degree
of implicit shyness and self-esteem. The D scores were cal-
culated according to the equation below.

D = [(MRLg7 — MRLg4)/SDg7 p4
+ (MRLg¢ — MRLg3/SDge,p31/2 (D

where MRL, SD, B are mean response latency, standard de-
viation, and block, respectively. We calculated D scores
for implicit shyness using the following procedure. Data
in Blocks 3, 4, 6, and 7 were used to obtain D scores.
Following the proposal by Greenwald, et al. [25], we
first excluded trials with responses of over 10000 millisec-
onds and then excluded participants that responded in less
than 300 milliseconds for over 10% of the trials. No partic-
ipants were excluded through this procedure. We imposed
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a penalty for error responses: In each block, response la-
tencies for misjudged trials were replaced with mean re-
sponse latency for only correct responses in the respective
block plus 600 milliseconds. This replacement scheme was
based on Greenwald et al.’s [25] findings. They empirically
tested the way of dealing with error trials and concluded that
adding 600 milliseconds, among others ranging from 200 to
1000 milliseconds, was the most desirable scheme in terms
of lowering a correlation between D score and overall re-
sponse time; the correlation is not desirable because those
with slower response time would produce higher D score
accordingly. Then, we computed the pooled standard devi-
ation for each participant for all the trials in Blocks 3 and
6, as well as in Blocks 4 and 7. After that, the mean la-
tencies for all the responses in each of the Blocks 3, 4, 6,
and 7 were computed using the means, some of which were
replaced due to error penalty. Differences in mean latency
were computed by comparing between Blocks 3 and 6 and
between Blocks 4 and 7, in such a way that the mean latency
for Blocks 3 and 4 (in which participants conducted the “self
+ shy” or “others + sociable” combined task) was subtracted
from that for Blocks 6 and 7 (in which participants con-
ducted the reverse combined task). For participants that did
the test in the reverse order, the mean latency for Blocks 6
and 7 (in which the participants conducted the “self + shy”
or “others + sociable” combined task) was subtracted from
that for Blocks 3 and 4 (in which the participants conducted
the reverse combined task). Lastly, we divided each mean
score by its associated pooled standard deviation for each
participant. D scores were obtained by averaging the two
resulting scores. The same formula was applied for calcu-
lating D scores for implicit self-esteem. Those with higher
implicit shyness, or implicit self-esteem showed higher D
scores.

4.2 Correlation Coeflicients between Indicators and Test-
Retest Reliability of Shyness-IAT

A significant positive correlation (r = .67, p < .01) was
found between implicit shyness at Time 1 and that at Time
2.

Descriptive statistics of all the indicators are presented
in Table 3 and correlation coefficients between indicators
are presented in Table 4. As can be seen in Table 3, TSS
and RSES revealed high internal consistency. And as can be
seen in Table 4, there was a significant negative correlation
between TSS and RSES, as well as between shyness-IAT
and self-esteem-IAT at both points of time.

4.3 Correlation between Implicit Shyness and Implicit
Self-Esteem

Attenuation is an occasionally encountered statistical prob-
lem, in which correlations are weakened by measurement
errors. To overcome this problem, we postulated two latent
variables, implicit shyness and implicit self-esteem respec-
tively, estimated by D scores at two points of time. We cre-
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Table 3  Descriptive statistics of indicators.

M SD o
Shyness-IAT (D score)' -0.06 0.48 —
Shyness-IAT (Latency) ' 790.98  175.03 —
Self-esteem-IAT(D score)' 0.58 0.53 —
Self-esteem-IAT(Latency)' 749.20  176.37 —
Shyness-IAT (D score)’ -0.22 0.39 —
Shyness-IAT (Latency) 758.75  240.86 —
Self-esteem-IAT (D score)” 0.53 0.47 —
Self-esteem-IAT (Latency) 665.76  127.29 —
TSS' 3.09 0.64 .89
RSES' 3.41 0.59 .87
TSS? 3.05 0.61 .90
RSES? 3.40 0.56 .88

Note: IAT = Implicit Association Test. Superscripts indicate the time of
administration.

Table 4 Inter-correlations between indicators.
2 3 4 5 6 7 8
1 Shyness-IAT' -537 43T a7t 03 12 .02 .10
2 Self-esteem-IAT' — =31 677 -03 -.03 .05 .00
3 Shyness-IAT? — -30° .10 .02 .06 01
4 Self-esteem-1AT? — -13 -.01 -.08 .00
5TSS! — -367" 87" -40”
6 RSES' — =377 927
7TSS? — 40"

8 RSES? —

Note: IAT = Implicit Association Test. Superscripts indicate the time of
administration. ** p < .01, * p <.05.

Implicit

Self-esteem

.26

Shyness-1AT! Shyness-IAT? Self-esteem-IAT! | | Self-esteem-IAT?

Fig.1  Structural equation model.
Note: TAT = Implicit Association Test. Superscripts indicate the time of
administration.

ated a structural equation model as illustrated in Fig. 1, with
the following fit indices: x> = .064 (p= .801), GFI = .999,
AGFI = .995, CFI = 1.000, RMSEA = .000. These indices
indicated that the model fitted well with our data. As can
be seen in this figure, the two latent variables (i.e., implicit
shyness and implicit self-esteem) estimated by D scores had
a strong negative correlation with each other (r = -.72, p <
.01).
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5. Discussion

This study was designed to establish the test-retest reliabil-
ity and criterion-related validity of the Japanese version of
the shyness-IAT. The results indicated a test-retest reliability
of .67, which is lower than that of conventional self-report
scales. However, it could be considered sufficiently high
within the realm of implicit measures, median of which is
reported as .50 as Lane et al.’s [7] meta-analysis. Therefore,
it is considered that the Japanese shyness-IAT could iden-
tify implicit shyness with sufficient stability, independently
of when the test was administered.

The results also showed that, based on a structural
equation modeling for eluding the issue of attenuation, the
criterion-related validity of shyness-IAT was —.72, as cal-
culated by its correlation with the criterion of implicit self-
esteem. Although the criterion-ralated validity for shyness
should not be limited to self-esteem, previous literature has
consistently shown a negative relationship between shyness
and self-esteem using self-report scales (e.g., [20], [21]).
Moreover, in this study, we found a negative relationship
between shyness and self-esteem at an implicit level.

The Japanese shyness-IAT was demonstrated to be
valid and reliable, with sufficient test-retest reliability,
criterion-related validity, and predictive validity ([9], [15]).
Moreover, past studies have confirmed the imperviousness
of the test to the effects of social desirability ([9],[15]).
Therefore, it is concluded that the shyness-IAT is an appro-
priate indicator of implicit shyness.

Besides IAT, there already exist other implicit mea-
sures such as thematic apperception test, stroop test, and
evaluative priming. These tests, however, have been shown
to hold the following practical problems: requiring re-
spondents’ repeated practices and low test-retest reliability.
Thus, as an alternative to these tests, IAT has received re-
searchers’ attention because of its easy scoring and high
test-retest reliability.

This study validated the Japanese version of the
shyness-IAT, which was originally translated from English
into Japanese by [9]. As to the level of shyness and its
closely related concept, self-esteem, its cultural differences
have been suggested. In case of self-esteem, the level has
consistently been reported higher in Western culture than in
East Asian cultures (e.g., [29], [30]). Also, as Zimbardo [31]
argued, the level of shyness among East Asian people, espe-
cially Japanese, is most likely to be reported higher, as com-
pared with other cultures. As to impression on peers, there
can be interesting cultural differences. In Western culture,
expressing one’s own high shyness is socially undesirable
[10], whereas doing that does not always lead to that neg-
ative impression among Japanese [32]. Rather, Sawaumi,
Fujii, & Aikawa [32] implied that those with high shyness
can be regarded as personable by Japanese.

From a cross-cultural perspective, also, there might be
cultural differences in subtle nuances implied by used words
in each language. We cannot say for sure that stimuli used in
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[9] and those used in [10] have equivalent nuances. Thus, as
a caveat, this study validated the use of shyness-IAT merely
for Japanese samples. Conversely, it is also fruitful to extend
the use of the IAT to other cultural contexts such as China
and South Korea, which would enable examining cultural
differences within East Asian cultures.

Studies on implicit self-concepts and attitudes have a
history of only 20 years [33], which is very short compared
to conventional self-report questionnaires. As a result, there
are many variables of implicit tests that remain unknown.
It is suggested that future research should be conducted not
only about shyness, but also on other self-concepts and at-
titudes using valid and reliable implicit measures such as
IATs. This is expected to result in a new understanding of
implicit, or unconscious processes.
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