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processing of local elements. Thus, the greater switching cost for each level suggests
that control individuals were unable to inhibit target stimuli at the global level, while
individuals with Asperger’s disorder were unable to inhibit target stimuli at the local
level.

The level-repetition effect results from the automatic activation of level-specific
neural mechanisms (Lamb et al. 1998). This effect promotes the response to the same
level and interferes with the response to a different level. The promotion of the
reaction was enhanced by the repetition of an attentional level (Robertson 1996). In
the present study, the control group showed low switching costs when they switched
attention from a local target to a global target after a two repeated-level trial for a
local target. This finding suggests that global processing in control fndividuals
disappeared with attentional weighting in local level-repetitions. The properties of
visual processing observed with Navon-type hierarchical stimuli can be explained by
the relative levels of local and global visual proceséing (Plaisted et al. 1999). Local-
level priming helped to enhance the saliency of local elements in individuals with
Asperger’s disorder. As a result, they were unable to filter out information at the local
level, which supports the notion of Plaisted et al. (1999) that there is a problem in an
inhibitory mechanism that influences the output of local visual processing. The
problem with this inhibitory mechanism in individuals with Asperger’s disorder may
either produce a local bias or weaken a global bias. The notion of a selective local
inhibitory deficit caused by enhanced local processing is consistent with the
“enhanced perceptual functioning” hypothesis (Mottron et al. 2006), rather than the

“weak coherence” hypothesis (Happé and Frith 2006).
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Limitations and future research directions

Several methodological limitations should be noted. In the present study, while
the participants were matched for both age and gender; both the control and
Asperger’s groups had more females than males. This bias may affect our ability to
generalize our findings. In addition, while the control group had no deficits in mental
ability, IQ scores were not available. It is possible that some cognitive abilities may
have influenced the switching patterns in the participants. The present study did not
examine the development of global processing or local processing in each participant.
A recent study on the developmental trajectory of global-locﬁl processing showed that
individuals with ASD do not transition to a global processing bias, which appears to
begin in adolescence in TD individuals (Scherf et al. 2008). Future longitudinal
studies on the development of local processing in children with Asperger’s disorder
and TD children should help to establish the connections between local processing and
deficits in the 'perqeption of social information. These studies may reveal that the
social deficits in ASD underlie a failure to integrate local details into a global entity
(Jarrold et al. 2000).

Importantly, the present study cannot directly indicate that the difficulty in
switching attention from the local level to the global level is enhanced by repetitions
at the local level, due to the absence of no-repetition trials. Thus, although our
findings are related to a processing deficit in individuals with Asperger’s disorder, we
cannot conclude whether the current findings reflect an enhanced local processing bias.
Further research using both a cognitive task and observed behavior in individuals with
ASD should investigate whether we can establish a relationship with everyday

behavior (Geurts et al. 2009). The examination of atypical behaviors (such as
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repetitive behaviors and restricted interests) or some other unexplored possibilities
may be useful for understanding the association between the difficulty in switching
attention from a local level to a global level and social deficits, which could in turn

provide insight into the development of clinical interventions in individuals with ASD.

Conclusions

In conclusion, individuals with Asperger’s disorder and control individuals
exhibited the benefit of level-repetition at.both global and local levels. Furthermore,
individuals with Asperger’s disorder showed significantly greater costs (in terms of
longer RTs) on switching from a local target to a global target. Consequently,
individuals with Asperger’s disorder exhibit difficulty in switcﬁ?ng attention from a
local level to a global level compared to control individuals. These results in
individuals with Asperger’s disorder who show mild ‘autistic’ manifestations may
provide insight into local visual processing in ASD. This difficulty in switching
attention suggested that there is a problem with the inhibitory mechanism that
influences the output of enhanced local visual processing. A better understanding of
tﬁe characteristics of local processing may contribute to clinical interventions in
individuals with ASD. It is quite likely that our level-repetition switching task with
incongruent hierarchical stimuli facilitated visual processing in each group, and more

sensitively revealed a difficulty in switching attention.
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Figure captions

Fig. 1. Stimuli used in the divided-attention task (Plaisted et al. 1999).‘

Fig. 2. Sequence of the experimental trials. The first repeated-level trial shows a
switch after a four repeated-level trial, and the second shows a switch after a two
repeated-level trial. Abbreviations: G, global-level target; L, local-level target.

® Four repeated-level trial (repetition of four global targets)

® Global-to-local switching (switching from the global level to the local level after a
four repeated-level trial)

€ Two repeated-level trial (repetition of two local targets)

d Local-to-global switching (switching from the local level to the global level after a

two repeated-level trial)

Fig. 3. Mean reaction times for repeated-level trials. Bars indicate the standard error

of the mean. Abbreviations: AD, Asperger’s disorder.

Fig. 4. Mean reaction times for switching trials. G-L indicates global-to-local
switching after repeated-level trials, and L-G indicates local-to-global switching. Two,
four and five indicate the number of repetitions in repeated-level trials. Bars indicate
the standard error of the mean. Abbreviations: AD, Asperger’s disorder. ** p < .01, * p

<.05

Fig. 5. Switching cost for switching trials. G-L indicates global-to-local switching

after repeated-level trials, and L-G indicates local-to-global switching. Two and four
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indicate the number of repetitions in repeated-level trials. Bars indicate the standard
error of the mean. Abbreviations: AD, Asperger’s disorder; L, Local target; G, Global
target. * p <.05

a Switching cost of G-L was calculated as (RTs for a local target after repeated-level
trials with a global target (two or four)) - (RTs for a global target after three or five
repetitions with a global target).

b Switching cost of L-G was calculated as (RTs for a global target afier repeated-level
trials with a local target (two or four)) - (RTs for a local target after three or five

repetitions with a local target.

— 309 —



Switching attention 25

Author Note

Masatoshi Katagiri, Department of Neuropsychiatry and Neuropsychology, Graduate
School of Medicine, University of Toyama, and Department of Child and Adolescent
Mental Health, National Institute of Mental Health, National Center of Neurology and
Psychiatry; Tetsuko Kasai, Faculty of Education, Hokkaido University; Yoko Kamio,
Department of Child and Adolescent Mental Health, Natiqnal Institute of Mental
Health, National Center of Neurology and Psychiatry; Harumitsu Murohashi, Faculty

of Education, Hokkaido University.

We would like to thank all of the participants for making this research possible. We
would also like to thank Dr. Tsukishima and Dr. Nakano for their help. We are grateful
to Ms. Numata, Ms. Watanabe, Ms. Uematsu and Dr. Matsui for their helpful and
insightful comments on this article. This study was supported by the Japan Society for

the Promotion of Science (no. 23730870).

Corresponding author: Masatoshi Katagiri

Department of Neuropsychology, Graduate School of Medicine, University of Toyama,
2630 Sugitani, Toyama 930-0194, Japan

Tel.: +81-76-434-2281

Fax: +81-76-434-5005

Email: katagiri@las.u-toyama.ac.jp

— 310 —



— 11€ —

Table 1 Mean error rates (percentage) in repeated-level trials and switching trials

Switching attention 1

Repeated-level trials

Switching trials

Global target Local target Two four five
two  three four five two three four five G-L L-G G-L L-G G-L L-G
AD 549 3.88 3.69 1.80 549 275 294 142 9.66 8.81 9.09 6.82 12.5 9.94
(SD) (7.13) (5.39) (4.64) (2.42) (717 (2.96) (3.45) (2.05) (14.22) (14.17) (11.04) (15.74) (20.82) (15.49)
Control 1.89 066 133 0.76 142 1.33 1.70 0.66 5.94 2.19 6.56 4.38 6.25 4.69
(SD) (1.79) (0.96) (1.48) (1.33) (1.94) (1.33) (1.82) (1.26) (6.66) (3.31) (4.28) (3.95) 4.65) (4.23)

Two, three, four and five indicate the number of preceding repetitions at the target level. G-L, direction of switching after repeated-level trials

(global-to-local), L-G, target-switching from local to global levels. Abbreviations: AD, Asperger’s disorder, SD, standard deviation
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