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Abstract

Recent research indicates that infants first use form and then surface features as the basis for

individuating objects. However, very little is known about the underlying basis for infants’

differential sensitivity to form than surface features. The present research assessed infants’

sensitivity to luminance differences. Like other surface properties, luminance information

typically reveals little about an object. Unlike other surface properties (e.g. pattern, color), the

visual system can detect luminance differences at birth. The outcome of two experiments

indicated that 11.5-month-olds, but not 7.5-month-olds, used luminance differences to individuate

objects. These results suggest that it is not the age at which infants can detect a feature, but the

nature of the information carried by the feature, that determines infants’ capacity to individuate

objects.

q 2005 Elsevier B.V. All rights reserved.
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1. Introduction

The visual environment provides rich information about the objects with which we

come in contact. One of the primary tasks of visual cognition is to determine the identity of

objects when perceptual contact is lost and then regained. Because our capacity to

individuate objects forms the basis for more complex thought and behavior, cognitive
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scientists have spent a great deal of effort to identify the origins and development of this

capacity. This research has revealed intriguing changes in the type of information to which

infants are most sensitive.
1.1. Infants’ differential sensitivity to object features

Object features can be divided into two broad categories: those that specify the

3-dimensional form of an object and those that convey information about surface

properties. Wilcox (1999) systematically investigated infants’ sensitivity to two form



(at least in part) from their experiences in the physical world, can be altered by select

experiences.

The second hypothesis focuses on the nature of the developing visual system.

Because visual acuity (Dobson & Teller, 1978; Skoczenski & Norcia, 1999) and color

vision are initially quite poor (Clavadetscher, Brown, Ankrum, & Teller, 1988; Teller

& Bornstein, 1987), young infants have difficulty acquiring pattern and color

information. In contrast, infants perceive shape and size differences from birth (Slater,

Mattock, & Brown, 1990; Slater, Morison, & Rose, 1983). Hence, from the early days

of life infants have greater experience with form features. The visual maturation

hypothesis states, then, that if the capacity to detect a feature develops early, infants’
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the different-luminance condition (a) use the luminance difference between the grey and

the black ball to conclude that they constitute two distinct objects and (b) recognize that

both balls can fit behind the wide but not the narrow screen, then they should find the

narrow—but not the wide-screen event unexpected (i.e. infants should look reliably longer

at the narrow-than wide-screen test event). Furthermore, if infants in the same-luminance

condition (a) infer that the grey balls seen to each side of the screen are one and the same

and (b) recognize that the ball can fit behind either screen, they should look equally at the

narrow- and wide-screen events.



2.1. Method
2.1.1. Participants

Participants were 40 healthy, term infants (M ageZ7 months, 14 days). Six additional

infants were tested, but eliminated from analyses because of fussiness (NZ4) and

sustained thumb sucking (NZ2). Ten infants (6 male, 4 female) were pseudo-randomly

assigned to each of four groups formed by crossing event (different- or same-luminance)

with screen size (narrow or wide).
2.1.2. Apparatus and stimuli

The apparatus consisted of a wooden cubicle 213 cm high, 105 cm wide and

43.5 cm deep. The infant sat on their parent’s lap facing an opening 51 cm high and

93 cm wide in the front wall of the apparatus. The floor and walls of the apparatus



2.1.3. Procedure

Infants participated in a two-phase procedure consisting of a familiarization and test

phase. During the familiarization phase, infants saw the familiarization event appropriate





3.2. Results and discussion

3.2.1. Familiarization trials

Infants’ mean looking times during the familiarization trials were analyzed in the same

manner as those of Experiment 1. The main effect of event was significant (F(1,28)Z4.49,

PZ0.04). The infants who saw the different-luminance event (narrow-screen, MZ34.80,

SDZ12.71; wide-screen, MZ35.82, SDZ9.87) looked reliably longer during the

familiarization trials than those who saw the same-luminance event (narrow-screen,

MZ31.67, SDZ7.64; wide-screen, MZ25.19, SDZ4.46). The main effect of screen size

(F(1,28)Z0.71, PZ0.41) and the event x screen size interaction (F(1,28)Z1.33, PZ0.26)

were not significant.

3.2.2. Test trials

Infants’ mean looking times during test trials were analyzed in the same manner as

those of Experiment 1. The main effects of event (F(1,28)Z3.92, PZ0.06) and screen size

(F(1,28)Z3.06, PZ0.09) were not significant. The event!screen size interaction was

significant (F(1,28)Z5.04, PZ0.03). Planned comparisons, using adjusted means (Fig. 2),

indicated that the infants who saw the different-luminance, narrow-screen event

(MZ28.17, SDZ8.54) looked reliably longer than those who saw the different-luminance,

wide-screen event (MZ16.06, SDZ8.64), F(1,28)Z8.28, P!0.05. In contrast, mean

looking times of the infants who saw the same-luminance, narrow-screen (MZ14.99,

SDZ8.42) and wide-screen (Z
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information can be detected, is different from that observed in higher level object

processing, which depends on the extent to which this information holds meaning. Current

research is aimed towards identifying mechanisms that support infants’ changing

sensitivity to surface features during the first year.
Acknowledgements

This research was supported by a grant from NICHD (HD-36741) to T.W. We thank the

undergraduate assistants of the Infant Cognition Lab at Texas A&M University for their

help with data collection and the parents who kindly agreed to have their infants

participate in the research.
References

Adams, R. J., & Maurer, D. (1984). Detection of contrast by the newborn and 2-month-old-infant. Infant Behavior

and Development, 7, 415–422.

Clavadetscher, J. E., Brown, A. M., Ankrum, C., & Teller, D. (1988). Spectral sensitivity and chromatic

discriminations in 3- and 7-week-old human infants. Journal of the Optical Society of America A, 5, 2093–

2105.

Dannemiller, J. L. (1989). A test of color constancy in 9- and 20-week-old human infants following simulated

illuminant changes. Developmental Psychology, 25, 171–184.

Dannemiller, J. L., & Hanko, S. A. (1987). A test of color constancy in 4-month-old human infants. Journal of

Experimental Child Psychology, 44, 255–267.

Dobson, K., & Teller, D. Y. (1978). Visual acuity in human infants: A review and comparison of behavioral and

electrophysiological studies. Vision Research, 18, 1469–1483.

McCurry, S., Wilcox, T., & Woods, R. (April, 2005). Object individuation or the tunnel effect?: Evidence

from reaching tasks. Presented at the biennial meeting of the society for research in child development,

Atlanta, GA.

Needham, A. (1999). The role of shape in 4-month-old infants’ segregation of adjacent objects. Infant Behavior

and Development, 22, 161–178.

Needham, A., Baillargeon, R., & Kaufman, L. (1997). Object segregation in infancy. In C. Rovee-Collier, &

L. Lipsitt, Advances in infancy research (vol. 11) (pp. 1–44). Norwood, NJ: Ablex, 1–44.

Peeples, D., & Teller, D. (1975). Color vision and brightness discrimination in two-month-old human infants.

Science, 189(4208), 1102–1103.

Skoczenski, A. M. (2002). Limitations on visual sensitivity during infancy: Contrast sensitivity, vernier acuity,

and orientation processing. In J. Fagen, & H. Hayne, Progress in infancy research (pp. 169–214). Mahwah,

NJ: Lawrence Erlbaum Associates, 169–214.

Skoczenski, A. M., & Norcia, A. M. (1999). Development of VEP vernier acuity and grating acuity in human

infants. Investigative Ophthalmology and Visual Science, 40, 2411–2417.

Slater, A., Morison, V., & Rose, D. (1983). Perception of shape by the newborn baby. British Journal of

Developmental Psychology, 1, 135–142.

Slater, A. M., Mattock, A., & Brown, E. (1990). Size constancy at birth: newborn infants’ responses to retinal and

real size. Journal of Experimental Child Psychology, 49, 314–322.

Teller, D. Y., & Bornstein, M. H. (1987). Infant color vision and color perception. In P. Salapatek, & L. Cohen

(Eds.), Handbook of infant perception: Vol.1 from sensation to perception (pp. 185–236). Orlando, FL:

Academic Press, 185–236.

Tremoulet, P. D., Leslie, A. M., & Hall, G. D. (2001). Infant individuation and identification of objects. Cognitive

Development, 15, 499–522.



R.J. Woods, T. Wilcox / Cognition 99 (2006) B43–B52B52
Wilcox, T. (1999). Object individuation: Infants’ use of shape, size, pattern, and color. Cognition, 72, 125–166.

Wilcox, T., & Baillargeon, R. (1998a). Object individuation in infancy: The use of featural information in

reasoning about occlusion events. Cognitive Psychology, 37, 97–155.

Wilcox, T., & Baillargeon, R. (1998b). Object individuation in young infants: Further evidence with an event

monitoring task. Developmental Science, 1, 127–142.

Wilcox, T., & Chapa, C. (2004). Priming infants to attend to color and pattern information in an individuation

task. Cognition, 90, 265–302.

Wilcox, T., Chapa, C., & Woods, R. (May, 2004). Multisensory exploration increases 10.5-month-olds’

sensitivity to color information in an individuation task. Paper presented at the International Conference on

Infant Studies, Chicago, IL.

Wilcox, T., & Schweinle, A. (2003). Infants’ use of speed information to individuate objects in occlusion events.

Infant Behavior Development, 26, 253–282.


	Infants ability to use luminance information to individuate objects
	Introduction
	Infants differential sensitivity to object features
	The underlying basis for infants differential sensitivity to form and surface features
	The present research

	Experiment 1
	Method
	Results and discussion

	Experiment 2
	Method
	Results and discussion

	General discussion
	Acknowledgements
	References


