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Abstract
The Implicit Association Test (IAT; A. G. Greenwald, D. E. McGhee, & J. L. K. Schwartz, 1998) was
adapted to measure anxiety by assessing associations of self (vs. other) with anxiety-related (vs.
calmness-related) words. Study 1 showed that thW}dﬂbited good internal consistency
and adequate stability. Study 2 revealed that the IAT-Anxiety was — in contrast to an explicit anxiety

test - not affected by a faking instruction. Study 3-examined the predictive validity of implicit and
me—

explicit measures and showed that the IAT-Anxiety was related to changes in experimenter-rated

anxiety and performance decrements after failure, Studg 4 found that several behavioral indicators of

anxiety during a stressful speech were predicted by the IAT. Taken together, these studies show that

the IAT-Anxiety is a reliable implicit measure that is able to predict criterion variables over and above

questionmaire measures of anxiety and social desirability.”

)
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Procedure. As part of a larger project, the IAT-Anxiety was administered twice with a time lag

of one week. Participants responded to the IAT in individual experimental sessions. In session 2,

questionnaire measures of trait anxiety and social desirability were completed in addition to the IAT.*
Explicit measures. Trait anxiety was assessed by means of the trait form of the State-Trait-

Anxiety-Inventory (STAL Spielberger, Gorsuch, & Luchene, 1970; German version: Laux,

Glanzmann, Schaffner, & Spietberger, 1981). This widely used questionnaire contains 20 itexns that

assess enduring symptoms of anxiety on a 4-point Likert scale (1 = Almost never, 4 = Almost always).

‘The revised form of the Social Desirability Scale-17 (SDS-17R; Stober, 2001) was used to measure ‘

social desirability. This sm;date of the approach introduced by

Crowne and Marlowe (1960) by using socially desirable but infrequent or socially undesirable but

frequent behaviors to which the respondent answers on a true-false format.

IAT. The IATs were administered on PC-type computers with the program FIAT for Windows

2.3 (Farnham, 1998) by presenting stinuli from self (e.g., me, my) and other (e.g., they, your)
categories as well as items from anxiety {e.g., nervous, afraid) and calmness {e.g., relaxed, balanced)
categories (see Appendix for the complete stimulus set that consisted of five items per category). The
IAT procedure comprises five blocks (see Figure 1). Participants practiced the discrimination of self
and other items (target discrimination) in the first block that comprised 20 trials (each item was
presented twice). The same was done for the attribute discrimination by sorting items into anxjety and ( g i'a?) \9
calmness categories in Block 2 and for practicing the switched key assignment in Block 4 (20 items Q é}) ’{;Zé b

each). The critical Blocks 3 and 5 consisted of 20 practice trials and 60 critical trials. In these trials,

participants categorized items into two combined categories, each including the attribute and the target & q {t \9

concept that were assigned to the same key.
Participants were told they would be making a series of category judgements. On each trial, a , 5 l é /
stimulus word was displayed in the center of a computer screen. Category labels were displayed on the B

left and right sides of the window. Participants used the letter "A" on the left side of the keyboard and 3;2
the number "5” of the right-side numeric keypad for their responses. They were told, "Please try to be 3 «}% b
as accurate as possible, while also going as quick as possible. If your selection is incorrect, you will

,! see a red "X". To continue to the next judgement, you must make the correct selection.” Participants
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Participants. Sixty-two students (35 women, 27 men) of Johannes Gutenberg-University

Mainz patticipated in this study in exchange for research participation credit. Thei

24.2 years (8D = 5.2). B o _W_-_:_“: j L
TAT-Am T

Measures. T Anxiety used in this study was identical to that of Sfird 1 and 2. I = é/
addition, participants completed it anK] : ion (Laux.e
al., 1981) of the trait form g the STAI (Spielberger et al., 1970), (b) an anxiety thermometé’r ("How | )
anxious are you? Please indicate your anxiety on a scale from 0 {not at all] to 100 [very high]"), and il /L 1 5 :

e ———
scale from 0 [not at all] to 5 [very high] the extent to which the following attributes apply to you").

The five caimness items were reverse scored. Thus, the explicit rating of the IAT stimuli could vary

between 0 (no anxiety} and 50 (high anxiety). Furthermore, participants completed the German

version (Musch, Brockhaus, & Bréider, in press) of the Balanced Inventory of Desirable Responding

o

(BIDR; Pauthus, 1998). This inventory assesses two components of socially desirable responding,
self-deceptive enhancement and impression management, with ten itéms each. We used the BIDR in
this study to examine the possibility that it was just one component of social desirability (rather than
the composite score) that shared variance with the IAT, the explicit anxiety measures, and the criteria.

Participants indicated their sta:e anxiety at baseline and after the stress induction on an 8-item
scale (e.g., worry, nervous, tense) ranging frorm 0 (not at all) to 5 (very). Both experimenters rated the
apparent anxiety of the participants on a 2-item scale (worried, tensed) ranging from 0 (not at all) to 5
(very). ltem averages of the state measures are reported thmughdut this article.

Performance was measured by means of the d2 Test (Attention-Stress Test, Brickenkamp,
1994). In this test, participants are required to perform a simple discrimination task by crossing out
relevant stimuii and by ignoring irrelevant stimuli. Relevant stimuli consist of the letter "d" and two

lines above or below the letter. Thus, there are three relevant stimuli: ds with two lines above the

letter, ds with two lines below the letter and ds with one line above and one line below the letter.

Participants are required to ignore ds with more or less than two lines as well as the letter "p"

(irrespective of the number of lines and their location). Stimuli are presented on a piece of paper in 14

rows of 47 stimuli each. A d2 test performance index was calculated by subtracting errors (misses and
e



C

- Participants were told that they would work on this task for two minutes, T hey were instructed to work
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false alarms) from the total number of processed stimuli, We computed change scores for selfrated

state anxiety, experimenter-rated state anxiety, and performance by subtracting baseline values from

o —

those after the stress induction.

Procedure. tpom, arrival at the la oﬁ?&ry, participants were greeted by two experiment
‘\

IAT-Anxiety and the g& hen participants indicated t

anxiety. Furthermore, apparent anxiety of the participants was rated by the experimenters who were
—

blind regarding explicit and implicit anxiety measures. Afterwards, participants received the
instructions of the d2 test. It was emphasized that this test constitutes a performance test that measures

how well one is able to concentrate on a task. Then participants worked on some practice stimuii and

emerging questions were answered to assure that everyone understood the nature of this test.

"as fast and ag.ageurate as possible". After having completed the task, participants received a negative
fezgac; about their performance to induce stress; After an inspection of the results, an experimenter

told them that their performance was "not very well. In average, participants get two rows further.”

Participants were then told that they will work on the same task for a second time. The expetimeniers
- ———

rated the participants’ apparent anxiety during this second trial, Additionally, participants
retrospectively indicated their state anxiety during the second task.

- e

An elaborate debriefing was carried out for every participant. They were informed in detail
about the purpose of the study. Specific care was taken to reassure that every participant understood
the deceptive nature of the negative feedback. Tt was particulatly emphasized that they actually had not
failed. All participants seemed satisfied with this explanation. The experimenters then asked the
participants' cooperation in not discussing the study with others.

Results

Descriptive statistics: standard deviations, and internal consistencies of the trait

—

measures are displayed in Table 2. The correlation matrix of these measures can be seen in Table 3.
The pattern of results can be described as follows: (a) The IAT-Anxiety was independent of all explicit

anxiety measures as well as of both components of social desirability, (b) the explicit anxiety measures
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implicit anxiety measure would predict behavioral anxiety indicators even when questionnaires

measures were controlied for.

Method

Measures. The IAT-Anxiety used in this s
.‘-—.v-m
In addition, participants completed the German version {Laux et al., 1981) of the trait form of the

STAI (Spielberger et al., 1970) and the SDS-17R (Stéber, 2001).- State anxiety at baseline and during
the speech was assessed by means of 2 3-item scale (anxious, nervous, uncertain) ranging from 0 (not
at all) to 3 (very). We report item averages of this state anxiefy measure throughout this article.

Behavioral measures of anxiety were obtained by means of two trained, biind judges who

[T —

rated the videotapes of the speeches on five behavioral expressions of anxiety: Number of nervous
mouth movements, number of eye blinks, hand position and moveln'aents, speech dysfluency, and a
global rating of anxiety. These indicators of anxiety have been validated in previous studies {e.g.,
Dow, 1985; Fydrich, Chambless, Perry, Buergner, & Beazley, 1998; Monti et al., 1984). The judges

started by counting the rumber of nervous mouth movements, defined as lip biting, lip licking,

twitches of the mouth, and pressing of the lips. In a second trial, the number of eye blinks was

counted. Then judges were coding for hand position and movements By rating on a 5-point scaie the

emount of anxiety that was signaled through this channel (1 = not at all, 5 = extremely). We used a

rating scale (rather than counting hand movements) because a high number of hand movements can
indicate high anxiety (e.g., nervous face or hair touching) or low anxiety (expressive but relaxed
underpinning of the speech). Similarly, no hand movements can indicate all levels of anxiety,

depending on the position of the hand (e.g., pressed on the legs or put under the legs versus a relaxed

position). Speech dvsﬂue/ﬁcv was defined as number of pauses, length of pauses, and number of vertal 6E ’
dysfluencies (1 = not at all dysfluent, 5 = extremely dysfluent).” In the last trial, Jjudges rated their
overall impression of the speaker's anxiety. Interrater reliabilities were satisfactory (see Results

section) and, thus, means of the two raters were used for subsequent analyses.
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present a scientific text under time pressure, This ability is an important prerequisite for a successful
compiletion of your courses and the oral examinations during the pre-diploma and diploma. The

experiment will proceed as follows: You will first read and prepare a scientific text for 10 minutes.

Then you will orally present the content of this text for 3 minutes. Your speech wiil be videotaped and

later scored by a panel of judges who will rate and compare your speech to others given under the
same circumstances. Please try to deliver a comprehensive and well-structured speech, talking for the
fuil 3 minutes." The scientific text was concerned with the composition and the function of the blood
and was compiled from a physiology textbook (Schmidt & Thews, 1987). Pretests had shovwn that it
was a very difficult task to deliver a speech based on the contents of this text because of the number of
details and technical terms as well as due to the time constraints. Participants were told that they were
not aliowed to use the text or their notices during the speech. A video camera was positioned directly
in front of the participants, and car€ was taken to maximize the evaluative nature of this task. The
experimenter remained behind the camera during the speaking task. Participants remained seated
throughout the complete task. After delivering their speech, participants indicated their state anxiety
during the speech.
An elaborate debriefing was carried out for every participant. They were informed in detail
about the purpose of the study. Participants were told that this study was not concernéd with analyzing
the ability to successfully complete courses and pre-diploma or diploma. Specific care was taken to
reassure that every participant understood that the performance on the speech task was actually not an
indicator of this ability. It was further emphasized that the videos of the speech would only be viewed
by trained coders for scientific purposes. The experimenter then asked the participants’ cooperation in
not discussing the study with others.

Resuits




