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Boundary extension
—The phenomenon and theoretical background—

Yuki Yamada (Graduate school of human-environment studies, Kyushu university)
Kayo Miura (Faculty of human-environment studies, Kyushu university)

Boundary extension (BE) is a phenomenon in which the boundary of a picture is reportedly extended in
memory. The model known to best fit with BE is the Extension-Normalization model (Intraub, 1996), which
explains BE by the dual memory process. While focusing on this model, this paper reviews relevant literature
dealing with BE. It highlights the necessity of defining the phenomenon itself more precisely and of constructing
appropriate methods, with which to measure BE. Additionally, the paper considers the possibility that, BE has
multiple origins and discusses perceptual and clinical factors associated with BE that were not addressed in

previous research.
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AR L7, MESHTIHBEIERLELTEST
AEORESETE L, BRELT, BT - MIEWE
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BEIHEBOBETLIARLOA TR Y (eg,
Markus, Smith, & Moreland, 1985; Fernandez-Aranda, D
ahme, & Meermann., 1999), ¥ D B CEE X H W
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BERIZOWTHHER L2, 4ROFBELLT, ThHD
ERIZOWT, 20OEELBIRT 5720 DEFHIMRET =
ERHZIEDVRDODOND, AT, AVEREIRSE,
TR INEFRHRL T ErEWn) ZEXHLMTT
B72®0C, ARRid “BERIRE AP v EEIC
DOVTORKWLZMELSHVESIZIThE 2o 2ne
W) ZEEERLL,

51 A X &

Bartlett, F. C. 1932 Remembering: A study in experi-
mental and social psychology. Cambridge: Cambridge
University Press.

Bernsten, D. 2002 Tunnel memories for autobiographical
events: central details are remembered more frequently
from shocking than from happy experiences. Memory &
Cognition, 30, 1010-1020.

Biederman, I. 1981 On the semantics of a glance at a scene.
In M. Kubovy & J. R. Pomerantz (Eds.), Perceptual
organization (pp.213-253). Hillsdale, NJ: Erlbaum.

Birtchnell, S. A., Lacey, J. H., & Harte, A. 1985 Body
image distortion in bulimia nervosa. British Journal of
Psychiatry, 147, 408-412.

FERILR 301

Bower, G. H. 1972 Stimulus-sampling theory of encoding
variability. In A. W. Melton and E. Martin (Eds.),
Coding Processes in Human Memory. Washington, D.C.:
Winston, Pp.85-123.

Bower, G. H. 1992 How might emotions affect learning?
In S.-A. Christianson (Ed.), The handbook of emo-
tion and memory: Research and theory (pp.3-31).
Hillsdale, NJ: Erlbaum.

Bruch, H. 1962 Perceptual and conceptual disturbances in
anorexia nervosa. Psychosomatic Medicine, 24, 187-194.

Candel, I., Merckelbach, H., & Zandbergen, M. 2003
Boundary distortions for neutral and emotional pictures.
Psychonomic Bulletin & Review, 10, 691-695.

Carmichael, L., Hogan, H. P., & Walter, A. A. 1932
An experimental study of the effect of language on
reproducion of visually perceived form. Journal of Ex-
perimental Psychology, 15, 73-86.

Casper, R. C,, Halmi, K. A., Goldberg, S. - C., Eckert, E.
D., & Davis,J. M. 1979 Disturbances in body image
estimation as related to other characteristics and outcome
in anorexia nervosa. British Journal of Psychiatry, 134,
60-66. :

Chapanis, A. & McCleary, R. A. 1953 Interposition as a
cue for the perception of relative distance. The Journal of
General Psychology, 48, 113-132.

Cullari, S., Rohrer, J. M., & Bahm, C. 1988 Body-image
perceptions across sex and age groups. Perceptual and
Motor Skills, 87, 839-847.

DiCola, C. & Intraub, H. 2004 Reconstructing scenes:
View-boundaries vs. object-boundaries. Poster presented
at the 4th annual meeting of the Vision Sciences Society,
Sarasota.

Dolan, B. M, Birtchnell, S. A., & Lacey, J. H. 1987
Body image distortion in non-eating disordered women
and men. Journal of Psychosomatic Research, 31, 513-
520.

Fernandez-Aranda, F., Dahme, B., & Meermann, R. 1999
Body image in eating disorders and analysis of its rele-
vance: a preliminary study. Journal of Psychosomatic
Research, 47, 419-428.

Eich, E. & Metcalfe, J. 1989 Mood dependent memory
for internal versus external events. Journal of Experi-
mental Psychology: Learning, Memory, and Cognition,
15, 443-455.

Finke, R. A., Freyd,J. J., & Shyi,G. C. W. 1986 Im-
plied velocity and acceleration induce transformations of
visual memory. Journal of Experimental Psychology:
General, 115, 175-188.



302 MR LEER 5

Franks, J. J. & Bransford, J. D. 1971 Abstraction of
visual patterns. Journal of Experimental Psychology, 90,
65-74.

Franzen, U., Florin, I., Schneider, S., & Meier, M. 1988
Distorted body image in bulimic women. Journal of Psy-
chosomatic Research, 32, 445-50.

Freyd, J. J. & Finke, R. A.

mentum. Journal of Experimental Psychology: Learn-

1984 Representational mo-

ing, Memory, and Cognition, 10, 126-132.
Frost, N. 1972 Encoding and retrieval in visual memory
tasks. Journal of Experimental Psychology, 95, 317-326.
Godden, D. R. & Baddeley, A. D. 1975 Context-
dependent memory in two natura Environments: On land
and under water. British Journal of Psychology, 66, 325-
331.
Goodwin, D. W., Powell, B., Bremer, D., Hoine, H., &
1969  Alcohol and recall: state-dependent
1358-1360.
Independent effects of object size

Stern, J.
effects in man. Science, 38,

Gottesman, C. V. 2004
and location on scene layout extrapolation. Poster pre-
sented at the 4th annual meeting of the Vision Sciences
Society, Sarasota.

Gottesman, C. V. & Intraub, H. 2002 Surface construal
and the menta representation of scenes. Journal of Ex-
perimental Psychology: Human Perception and Per-
formance, 28, 589-599.

Gottesman, C. V. & Intraub, H. 2003 Constraints on
spatial extrapolation in th menta representation of
scenes: View-boundaries versus object-boundaries. Vis-
ual Cognition, 10, 875-893.

Hubbard, T. L.
tional momentum and boundary extension. Psychologi-
cal Research, 59, 33-47.

Hubbard, T. L.
other displacements

1996 Displacement in depth: representa-

1998  Representational momentum and

in memory as evidence for
nonconscious knowledge of physical principles. In S. R.
Hameroff, A. W. Kaszniak & A. C. Scott (Eds.),
Towards a science of consciousness II: The second Tuc-
son discussions and debates (pp.505-512). Cambridge,
MA: MIT Press.

Hubbard, T. L.

ciples influence mental representation: The environ-

1999 How consequences of physical prin-

mental invariants hypothesis. In P. R. Killeen & W.
R. Uttal (Eds.). Fechner Day 99: The end of 20th
century psychophysics. Proceedings of the 15th Annual
Meeting of the International Society for Psychophysics
(pp.274-279) . Tempe, AZ: The International Society
for Psychophysics.

6% 2005

Intraub, H. in press Anticipatory spatial representation of 3D
regions explored by sighted observers and a deaf-and-
blind-observer. Cognition.

Intraub, H., Bender, R. S., & Mangels, J. A. 1992
Looking at pictures but remembering scenes. Journal of
Experimental Psychology: Learning, Memory and Cog-
nition, 18, 180-191.

Intraub, H. & Berkowitz, D. 1996 Beyond the edges of a
picture. American Journal of Psychology, 109, 581-598.

Intraub, H. & Bodamer, J. L. 1993 Boundary extension:
fundamental aspect of pictorial representation or encod-
ing artifact? Journal of Experimental Psychology:
Learning, Memory and Cognition, 19, 1387-1397.

Intraub, H., Gottesman, C. V., & Bills, A. J. 1998 Ef-
fects of perceiving and imagining scenes on memory for
pictures. Journal of Experimental Psychology: Learning,
Memory and Cognition, 24, 186-201.

Intraub, H., Gottesman, C. V., Willey, E. V., & Zuk,I. J.
1996 Boundary extension for briefly glimpsed pictures:
Do common perceptual processes result in unexpected
memory distortions? Journal of Memory and Language,
35, 118-134. Special edition, entitled, Memory Illusions.

Intraub, H., Hoffman, J. E., Wetherhold, C. J., & Stoehs,
S-A. 2004 To be or not to be: Does the plan to fixate
a new region affect scene memory? Poster presented at
the 4th annual meeting of the Vision Sciences Society,
Sarasota.

Intraub, H. & Richardson, M. 1989 Wide-angle memories
of close-up scenes. Journal of Experimental Psychology:
Learning, Memory and Cognition, 15, 179-187.

Kerzel, D. 2000 Eye movements and visible persistence
explain the mislocalization of the final position of a
moving target. Vision Research, 40, 3703-3715.

Kerzel, D. 2002 Memory for the position of stationary
objects: disentangling foveal bias and memory averag-
ing. Vision Research, 42, 159-167.

Kelly, M. & Freyd, J. J.
tational momentum. Cognitive Psychology, 19, 369-401.

1987 Explorations of represen-

Kemp, S. 1988 Memorial psychophysics for visual area:
the effect of retention interval. Memory & Cognition,
16, 431-436.

Lautenbacher, S., Thomas, A., Roscher, S., Strian, F., Pirke,
K. M., & Krieg,J. C. 1992 Body size perception
and body satisfaction in restrained and unrestrained eat-
ers. Behaviour Research and Therapy, 30, 243-250.

Legault, E. & Standing, L.
drawings and photographs. Perceptual and motor skills,
75, 121.

1992 Memory for size of



WA - =i SRR 303

Markus, H. 1977 Self-schemata and processing information
about the self. Journal of Personality and Social Psy-
chology, 35, 63-78.

Markus, H., Hamill, R., & Sentis, K. P. 1987 Thinking
fat: Self-schemas for body weight and the processing of
weight relevant information. Journal of Applied Social
Psychology, 17, 50-71.

Markus, H., Smith, J., & Moreland, R. 1985 Role of the
self-concept in the perception of others. Journal of Per-
sonality and Social Psychology, 49, 1494-1512.

Mathews, A. & Mackintosh, B. 2004
emotion modifies the boundary extension effect. Emo-
tion, 4, 36-45.

Meermann, R. 1983 Experimental investigations of distur-

Take a closer look:

bances of in body image estimation in anorexia nervosa.
International Journal of Eating Disorders, 4, 91-100.
Nabeta, T., Ono, F., & Kawahara, J. 2003 Transfer of
spatial context from visual to haptic search. Perception,
32, 1351-1358.
Nishitani, N. & Miura, K.
depends on aspect ratio of a picture.
RIEFGL - Bk 2002 BERLRICBIT A Y — ¥ 3R
DEE L LTOBRIR OEFEHT, 73, 121-130.
Pickel, K. L. 1998 Unusualness and threat as possible

in prep. Boundary extension

causes of "weapon focus". Memory, 6, 277-295.
Pilowsky, I. & Whan, N. 1969
image perception. Journal of Psychosomatic Research,
14, 51-57.
Posner, M. I, Goldsmith, R., & Welton, K. E. 1967

Induced distortion of body

Perceived distance and the classification of distorted pat-
terns. Journal of Experimental Psychology, 73, 28-38.
Rogers, T. B., Kuiper, N A., & Kirker, W. S. 1977 Self-
reference and encoding of personal information. Journal
of Personality and Social Psychology, 35, 677-688.
Safer, M. A., Christianson, A. A., Autry, M. W., &
6sterlund, K.
events. Applied Cognitive Psychology, 12, 99-117.

1998  Tunnel memory for traumatic

Schacter, D. L. 1999 The seven sins of memory. Insights
from psychology and cognitive neuroscience. American
Psychologist, 54, 182-203.

Sheth, B. R. & Shimojo, S. 2001 Compression of space
in visual memory. Vision Research, 41, 329-341.

Strober, M. 1981 The relation of personality characteristics
to body image disturbances in juvenile anorexia nervosa:
a multivariate analysis. Psychosomatic Medicine, 43,
323-330.

Wagner, A., Ruf, M., Braus, D. F., & Schmidt, M. H.
2003 Neuronal activity changes and body image distor-
tion in anorexia nervosa. Neuroreport, 14, 2193-2197.

Wertheimer, M. 1923 Untersuchungen zur Lehre von der
Gestalt I1. Psychologische Forschung, 4, 301-351.

Williamson, D. A., Davis, C. J., Goreczny, A. J., &
Blouin, D. C. 1989 Body-image disturbances in buli-
mia nervosa: influences of actual body size. Journal of
Abnormal Psychology, 98, 97-99.

Wulf, F. 1922 Uber die Veranderung von Vorstellung.
Psychologische Forschung, 1, 333-373



