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Effects of the Experimental Design in Automatic
Attention Shift Studies: A Comparison of Constant vs.
Randomized Stimulus Onset Asynchrony (SOA)

Yuri Hasammoto and Narisuke UTsukr™

Abstract

The present study compared two experimental designs used in response time
(RT) studies: constant and randomized stimulus onset asynchrony (SOA). Both
designs are commonly used in studies of automatic attention shifts.

The results revealed that RTs at SOAs of 105 ms and 300 ms with a
randomized SOA design were significantly longer than with a constant SOA
design. The RT gain (i.e. RTs to uncued stimuli minus RTs to cued stimuli)
measured in the constant SOA method was maximal when the SOA was 105
ms. However, the gain disappeared at SOAs of 600 ms and longer. In contrast,
with a randomized SOA design, RT gains did not show systematic changes, and
gains were similar between SOAs of 105 ms and 1,005 ms.

Significantly more errors occurred in uncued trials in shorter SOA conditions
(105 ms and 300 ms) when constant SOAs were used. When a randomized
SOA design was used, errors were less frequent and occurred at a similar rate
between different SOAs.

These results suggest that a constant SOA design is more appropriate for

studying RT gains with automatic attention shifts.

Key Words and Phrases : constant SOA design, randomized SOA design,

cuing effects, gaze

Introduction

Eye-gaze plays an important role for humans
in daily life. Recent studies have reported
that viewing another person's head and eyes
can trigger exogenous or automatic shifts of
attention (Friesen & Kingstone, 1998; Langton
& Bruce, 1999; Langton et al., 2000; Driver
et al., 1999; Hietanen, 1999). These studies
typically report that the presentation of gaze
cues shifted to the right cause the observer's
visual attention to quickly shift in the same

direction. This phenomenon is referred to as a

* Kobe University

"cuing effect".

According to Langton and Bruce (1999) the
cuing effect can appear as early as 100 ms
after the onset of a head cue. These results
indicate that the attention shift elicited by
the direction of the head or the eyes can be
"exogenous". Driver et al. (1999) reported a
similar result, referring to the phenomenon
as "automatic” attention because it emerges
even when a participant has no intention of
following the direction of the gaze. Friesen
and Kingstone (1998) reported that cuing
effects arose rapidly, occurring even when
participants were informed that the gaze cue

did not predict the target location. This cuing
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effect followed a relatively short time course,
and was reported to disappear with a cue-
target stimulus onset asynchrony (SOA) of
1,005 ms (Friesen & Kingstone, 1998). In these
studies, the terms 'automatic', 'exogenous', and
‘reflexive' are often used interchangeably.

In a typical choice response task, each
trial involves the presentation of either a
target stimulus that requires a response, or
a non-target stimulus that does not require
a response. Participants are instructed to
choose the correct stimulus, and to press the
assigned key corresponding to the stimulus.
If a participant responded to the non-target
stimulus, the response is recorded as an error.
In a cueing paradigm, if the correct response
is to press the left key, and the word "left"
is presented, the response may be prompted
(ie. the cued condition). However, in the same
condition, if the word "right" is presented,
the response may become slower (uncued
condition). If the word presented is a neutral
word such as "banana", the participant's
response will not be cued or inhibited (neutral
condition).

These types of experiment often involve
the presentation of a warning signal before
the target stimulus. When a warning signal
is presented before the target stimulus, it is
expected that response times (RTs) to the
second stimulus will be facilitated, and thus
become quicker relative to when no warning
signals are provided, because participants
anticipate an upcoming stimulus (summarized
in Brebner & Welford, 1980). The time
interval interpolated between the warning
and the target stimulus is generally referred
to as the 'stimulus onset asynchrony' (SOA).

Since RTs to the second stimulus vary
depending on the duration of the SOA,
various lengths of SOA are often used in a
single experiment, using one of two distinct
methods for varying SOA length. However,
RTs differ between these two experimental

designs. In one of these methods, SOAs are
kept constant within test blocks so that
participants' experience the same SOA
repeatedly in the block, with SOA conditions
only varying between blocks. When SOAs are
kept constant within an experimental block,
RTs to the second stimulus are shortest with
SOAs of approximately 0.3 sec (Brebner &
Welford, 1980).

In the other method, several lengths of SOA
are randomly presented in a test block so that
each participant experiences a range of SOAs
within the same experimental block. Brebner
and Welford (1980) reported that if several
SOAs were presented with equal frequencies
in a random order, RTs tended to be greater
with SOAs that were shorter than the mean.
With SOAs longer than the mean, however,
RTs tended to be even shorter, but were
sometimes increased. In this article the first
method is referred to as the ‘constant SOA'
design, and the second as the 'randomized
SOA' design.

Most previous studies of the cuing effect
elicited by the gaze direction have used
a randomized SOA design (Friesen &
Kingstone, 1998; Driver et al., 1999; Langton &
Bruce, 1999). However, it is not clear whether
the randomized SOA method is suitable
for examining cuing effects of human gaze
direction. There are at least two shortcomings
of the randomized SOA paradigm. First, RTs
to a specific SOA will be affected by the other
SOAs, and the effect will not be stable when
different sets of SOA lengths are used (Niemi
& Niatanen, 1981; Takigami et al., 1987;
Utsuki & Hashimoto, 2004). Second, if the
cuing effects of gaze direction are automatic,
more response errors would be expected to
occur with uncued stimuli. Posner et al. (1978)
reported that response errors occurred most
frequently in the constant SOA method with
shorter SOAs of approximately 100 msec.
However, response errors are typically far
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less frequent when the randomized SOA
method is used.

A small number of previous experiments
have directly compared the constant and
randomized SOA designs. Utsuki and
Hashimoto (2004) performed an experiment
contrasting the two methods, revealing
that RTs for each SOA length under the
randomized method depended on the other
SOAs used, and the resulting RTs were
longer than those observed with the constant
SOA method. Unfortunately, the experiment
was not systematic, and the number of
participants was limited.

The present study was designed to
compare RTs and error rates between the
constant SOA and the randomized SOA
design. The first hypothesis was that RTs
at shorter SOAs would be longer with
randomized SOAs relative to constant SOAs.
The second hypothesis was that response
errors in uncued trials would occur more
frequently with shorter SOAs when a
constant SOA design was used, relative to the

randomized SOA design.

Method

Participants

Ten undergraduates who reported normal
or corrected to normal vision participated in
the experiment (five males, and five females).
The average age was 19.8 years (SD=0.98),
and all participants were right-handed except
one. Participants were free to withdraw
consent and discontinue participation at any
time without disadvantage. Eventually no one
has resigned. They were paid 500 Japanese
yen (equivalent to roughly 5-6 US dollars) for

their one-hour participation.

Apparatus and Materials
Cue and target stimuli were presented

using SuperLab software on a DELL

Dimension 4400 computer, and RTs were
measured with SuperLab Pro software
(V2.0, Cedrus Corporation). RT and accuracy
measures were based on keyboard responses.
Visual stimuli were presented on a TFT type
15-inch LCD monitor. Subjects were seated

approximately 57 ¢cm from the monitor.

Stimuli

The stimuli used in the experiment
were the same as those in the Friesen and
Kingstone's (1998) study. The face was a
black line drawing on a white background
subtending 6.8° of visual angle from the
participants' viewing distance, and was
positioned in the middle of the monitor. The
face consisted of two circles (eyes), a small
circle (nose), and a line (mouth). The eyes
subtended 1.0° of visual angle and were
located 1.0° from the central vertical axis
and 0.8° above the central horizontal axis.
The nose subtended 0.2° of visual angle. The
mouth was 2.2° in length and was centered
and positioned 1.3° below the nose. Black
filled-in circles were located inside the eyes
(pupils). The pupils subtended 0.5°, were
centered vertically inside the eyes, and were
just touching the left side, just touching
the right side, or were centered inside the
eyes. The target was the letter F or the
letter T, which subtended 0.8° of horizontal
visual angle and 1.3° of vertical visual angle,
presented 5.0° to the left or right of the eyes,
as measured from the center of the nearest

eye to the target letter.

Design

The experiment used a localization task,
reproducing Friesen and Kingstone's (1998)
procedure except for the response keys
used. Participants used their dominant hand
to respond via the keyboard. Right-handed
participants were instructed to indicate

whether a target appeared to the left or the
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T

Figure 1

right of the face by pressing the "1" key with
their right index finger for a target on the
left, and the "2" key with their right middle
finger for a target on the right. The left-
handed participant pressed the "1" key with
the left middle finger and pressed the "2" key
with the left index finger. Before starting
each task, participants were instructed
that a drawing of a face with blank eyes
would appear on the screen, and that it was
important that they fix their eyes on the
nose in the center of the face. Participants
were told that after the face appeared, pupils
would appear in the eyes looking either left,
right, or straight ahead, and that a letter (F
or T) would appear either to the left or right
of the face. Participants were informed that
the direction of the gaze would not predict
the location or character of the target letter,
or the timing of the target appearance. They
were instructed to respond as quickly and
accurately as possible after the appearance
of the target, and to press the space bar to
start each new block of trials. Every trial was
signaled by the presentation of a face without
pupils. After 680 ms, pupils appeared within
the eyes, looking left, right, or straight ahead.
The SOA, measured from the appearance of
the pupils to the appearance of the target,
was either 105 ms, 300 ms, 600 ms, or 1,005
ms. On cued-target trials, a target appeared at
the location indicated by the gaze. On uncued-

1. Presentation of a face with blank eyes(680ms)

2. Pupils appear in the eyes, looking left, right, or straight ahead

SOA (105, 300, 600, or 1005 ms)

3.The letter target T appeared to the left or the right of the

face.

Experimental paradigm.

target trials, a target appeared at the other
location opposite to the gaze direction. On
neutral trials, a centered gaze was presented,
and a target could appear to the left or right
of the face. The intertrial interval was 680 ms
(See Figure 1).

All participants completed two series' of
experimental blocks in the "randomized SOA"
and "constant SOA" designs. In the randomized
SOA design, gaze direction, the location of
target appearance, the nature of the target,
and the SOA were varied in a random order,
counterbalanced across participants. On the
other hand, in the constant SOA design,
the gaze direction, the location of target
appearance, and the nature of the target
were randomized, but SOA length was kept
constant within each block. There were
four blocks in each of the randomized SOA
design and the constant SOA design. Each
block was composed of 24 practice trials
and 144 experimental trials. Each 144-trial
block contained 48 cued-target trials, 48
neutral trials, and 48 uncued-target trials.
Five participants performed four constant
SOA blocks first, then four randomized SOA
blocks. The other five participants performed
the randomized blocks first, followed by the
constant blocks.

_4_
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Figure 2 Mean response time (RT) as a
function of stimulus onset asynchrony (SOA)
and cue validity in a randomized condition.

Results

Pressing the incorrect response key was
recorded as an error response. Error responses
and RTs less than 100 ms or longer than
2,700 ms were excluded from data analysis,
following the error criteria used by Friesen
and Kingstone (1998). RTs for each participant
were averaged across each experimental
condition, i.e. for a specific SOA and cuing
condition. The average RT was then used as
the RT for the participant in each condition.
Based on this value, RTs were averaged

across participants for each task.

Analysis of response times

Figure 2 indicates RTs in the randomized
SOA blocks. Two-way analysis of variance
(ANOVA) was conducted on RTs, with
four SOA conditions and three cue validity
conditions. The main effect of SOA was
significant (F(2,18)=17.74, p<.001). A Tukey's
honestly significant difference (HSD) test
revealed that significant differences between
the 105 ms and 300 ms SOAs (p=.01), the 105
ms and 600 ms SOAs (p<.001), the 105 ms
and 1,005 ms SOAs (p<.001), the 300 ms and
600 ms SOAs (p=.03), and the 300 ms and
1,005 ms SOAs (p=.03). The main effect of
cue validity was not significant (F(2,18)=1.80,
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Figure 3 Mean response time (RT) as a
function of stimulus onset asynchrony (SOA)
and cue validity in a constant SOA condition.
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Figure 4 Response time gain with cuing for
the two experimental designs.

p=.19). The interaction between SOA and cue
validity was not significant (F(6,54)=.69, p=.66).
Figure 3 indicates RTs in the constant SOA
method. A two-way ANOVA was conducted
on RTs, with four SOA conditions and three
cue validity conditions. A main effect of SOA
was found (F(3,27)=4.33, p=.01). Tukey's HSD
test revealed significant differences between
the 300 ms and 1,005 ms SOAs (p=.049), and
the 600 ms and 1,005 ms SOAs (p=.045). The
main effect of cue validity was significant
(F(2,18)=23.2, p<.001), as was the interaction
between SOA and cue validity (F(6,54)=5.15,
p<.001). Tukey's HSD test revealed a
significant cuing effect with 105 ms and 300
ms SOAs, but not when the SOA was 600 ms
or 1,005 ms. Figure 4 shows the RT gains (RTs

in uncued trials minus RTs in cued trials)
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Table 1-a Errors in the randomized SOA method

key press error

time error

SOA(ms) cued neutral uncued cued neutral uncued
105 6 7 2 0 0 0
300 8 4 2 2 0 0
600 5 3 13 0 1 1
1005 6 5 5 1 1 1

Table 1-b Errors in the constant SOA method

key press error

time error

SOA(ms) cued neutral uncued cued neutral uncued

105 5 4 22% 0 1 0

300 9 5 21%* 1 1 0

600 5 6 4 0 0 0

1005 6 3 5 1 0 2

*p<.004

in both the randomized and constant SOA
methods. Discussion

Analysis of errors

The few time errors that occurred were
excluded from the subsequent analysis.
Binomial distribution tests were carried out
based on the average number of response
errors (see Table 1-a, Table 1-b). Error rates
were calculated for 12 conditions (four SOA
conditions X three cue validity conditions). As
we set the global level of significance to 5%,
each cell was tested with a criterion of 0.41%
(5% divided by 12).

As shown in Table 1-a, there were no
significant differences in error rate between
different SOAs in the randomized SOA
blocks. That is, no cells were observed in
which response errors were significantly more
or less frequent than the average. In contrast,
in the constant SOA blocks there were more
errors in uncued-target conditions with SOAs
of 105 ms and 300 ms (see Tablel-b).

Response times

When a randomized SOA design was
employed, RTs with SOAs of 105 ms and
300 ms were significantly longer than RTs in
the corresponding conditions with a constant
SOA design. The results in the randomized
SOA design were largely compatible with the
results of Friesen and Kingstone (1998). The
longer SOA conditions in the current study
were thus likely to have inhibited prompt
responses in the shorter SOA conditions.
The results revealed a clear interaction
between RTs to a specific SOA and other
SOA conditions in the randomized SOA
design. The current results are also similar to
findings previously reported by Takigami et
al. (1987), and Utsuki and Hashimoto (2004).

Posner (1986) summarized that RTs were
shortest with a 200 ms SOA, when a constant
SOA method was used. Brebner and Welford

_6_
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(1980) reported that, when a constant SOA
design was used, RTs were usually shortest
with SOA lengths of approximately 0.3 sec,
and increased at longer SOAs. In the present
study, with a constant SOA design the
average RT was shortest in cued-trials at an
SOA of 300 ms . The result of this study is
similar to the results of the former studies
(Posner, 1986; Brebner & Welford, 1980).

The fluctuation of RT gains observed with
the constant SOA method appears consistent
with research on automatic attention shifts.
The RT gain was maximal when the SOA
was 105 ms, and disappeared at SOAs of 600
ms and longer. On the other hand, in the
randomized SOA design, RT gains did not
exhibit systematic changes. Rather, RT gains
were similar among all SOA conditions, and
the gain was relatively small. In the constant
SOA design, RTs were substantially shorter
than those in the randomized SOA design,
except for the 1,005 ms SOA condition. In
addition, RT gains were larger at shorter
SOAs. The current findings highlight the
importance of measuring RTs at the shorter
SOAs accurately in the investigation of
automatic shifts of attention elicited by gaze.
Furthermore, the results indicate that a
constant SOA design is more appropriate
for examining the automaticity of attentional
shifts. These findings are similar to those of
Posner (1986), and lend support to the first

experimental hypothesis.

Response errors

The number of errors can also be used as
an index of automaticity. Driver et al. (1999)
proposed that attention could be automatically
directed by gaze, even when the observer
attempts to orient their attention in the
opposite direction. This notion suggests that
response errors would be more likely occur
in uncued trials. Moreover, if the attentional

process elicited by gaze is really automatic,

errors would be expected to appear more
frequently at shorter SOA conditions. Most
previous studies have not included an
analysis of errors, since few response errors
were observed in their experiments due to
methodological factors, such as the use of a
randomized SOA design.

The present study revealed significantly
more errors in uncued-target trials at the
two shortest SOAs (105 ms and 300 ms), in
the constant SOA blocks only. This result
is in accord with the previous finding that
response errors occurred most frequently in
the 100 ms SOA condition with a constant
SOA design (Posner, 1986).

As mentioned above, with a randomized
SOA design it is difficult to measure rapid
RTs accurately, or to measure response
errors as an index of automatic attention
shifts. The current results indicate that the
constant SOA method is more appropriate for
examining the effects of automatic attention

shifts using RTs.
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Effects of the Experimental Design in Automatic
Attention Shift Studies: A Comparison of Constant vs.
Randomized Stimulus Onset Asynchrony (SOA)

Yuri HasammoTo and Narisuke UTsukt™

Abstract : The present study compared two experimental designs used in response time
(RT) studies: constant and randomized stimulus onset asynchrony (SOA). Both designs
are commonly used in studies of automatic attention shifts.

The results revealed that RTs at SOAs of 105 ms and 300 ms with a randomized SOA
design were significantly longer than with a constant SOA design. The RT gain (i.e. RTs
to uncued stimuli minus RTs to cued stimuli) measured in the constant SOA method
was maximal when the SOA was 105 ms. However, the gain disappeared at SOAs of
600 ms and longer. In contrast, with a randomized SOA design, RT gains did not show
systematic changes, and gains were similar between SOAs of 105 ms and 1,005 ms.

Significantly more errors occurred in uncued trials in shorter SOA conditions (105 ms
and 300 ms) when constant SOAs were used. When a randomized SOA design was used,
errors were less frequent and occurred at a similar rate between different SOAs.

These results suggest that a constant SOA design is more appropriate for studying

RT gains with automatic attention shifts.

Key Words and Phrases : constant SOA design, randomized SOA design,
cuing effects, gaze
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Aggression, Empathy, and Subjective Estimation of
Animal's mind: An Educational View

Yuri Hasuivoro and Narisuke UTSUKI

Abstract : In this study, university students subjectively estimated the degree of
mentality among animals and some non-human objects like dolls and vehicles. In the
first study 83 students estimated degrees of mentality for a child, a monkey, a dog,
a cat, a bird, a fish, an insect, a doll, a plant, a vehicle, and an instrument as for their
sensing, feeling (pleasure or pain), and emotions respectively. The students also filled a
questionnaire BAQ (a Japanese version of Buss-Perry Aggression Questionnaire). The
higher students showed aggressiveness, the lower they estimated animals' mentality.
In the second study 42 students estimated the mentality of the objects and filled a
questionnaire EQS (Emotional intelligence scale). The result showed that the higher
empathy a student has the higher they estimated animals' mentality. A discussion was
made on the possibility that contact experience with animals may promote empathy and

reduce aggressive behaviors of students.

Key Words and Phrases : animal mentality, aggressiveness, empathy

* Kobe University
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A comparison of emotional intelligence traits between
male and female students in Nursing College.

Yuka Hirar and Yuri HasamoTo

Abstract : Emotional intelligence plays a significant role in nursing. However, not many
studies were done to compare emotional intelligence between male nurse students
and female nurse students. In this study we examined gender differences of emotional
intelligence of nursing students.

Eighty students in a nursing college (16 male and 64 female students) answered a
questionnaire developed to measure emotional intelligence that estimates traits and
behavioral tendency among three domains; intrapersonal, interpersonal, and situational.
The result showed that almost all the scale scores were higher than the average
obtained from the large adult sample. On the other hand, the score of "Leadership” in
situational domain was almost the same as the large adult sample. Gender differences
were observed in "Sociability" and "Adaptability" and the scores were significantly higher
in male students than in female students. The knowledge of gender differences will be

helpful in teaching nursing students.

Key Words and Phrases : emotional intelligence, EQS, nursing students,

male students, gender differences
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Children Nursing Students' Lesson Learned
Through the Conductive Education Camp
for Severely Mentally and Physically
Handicapped Children (Persons)

Emiko Takanasar and Maki WATANABE

Abstract : In this writing, we describe what children nursing students learn about
severely mentally and physically handicapped children (persons) through the conductive
education camp for them.
We analyze students' lesson learned with semi-structured interview, applying Modified
Grounded Theory Approach.
Students who participated in this camp were eight.
Six students of them cooperated with this analysis.
As a result, we found that students learned about severely mentally and physically
handicapped children (persons) in the following classification.
1 Severely mentally and physically handicapped children (persons) and their

family

1.1 Zest for life

1.2 Mothers' cheerfulness and strength

1.3 co-dependency

2 Social situation of the family with severely mentally and physically handicapped

children (persons)

2.1 Social isolation

2.2 Empowerment in a group

2.3 Need for social support
Students improved their understanding about severely mentally and physically
handicapped children (persons) and their family through the cohabitation for two days of

the conductive education camp.

Key Words and Phrases : Children nursing, Severely mentally and physically
handicapped children (persons), Conductive education camp, Lesson learned
Modified Grounded Theory Approach (M-GTA)
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