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The aim of this article is to investigate whether (1) the infant's early social 
interaction with his mother, and (2) the infant's temperamental characteristics, such as 
inhibition, affect the development of infant's self-concept. In study 1, the relationships 
between infants' attachment relation to their mothers at 12-months and individual differ
ences in visual self-recognition behavior at both 16- and 20-months were examined. 
Contrary to the hypothesis, insecurely attached infants exhibited early self-recognition as 
compared with securely attached infants. In study 2, the level of infant inhibition 
obtained from the observation of infants' behavior to both their mothers and a male 
stranger at 7- and ll-months, were compared with attachment type at 12-months and 
also with individual differences in self-recognition at 16- and 20-months. Inhibited infants, 
who were more likely to be insecurely attached, also were more likely to be early 
self-recognizers. These results were interpreted in terms of the concept of vigilance. 

Key words: temperamental disposition, inhibition, vigilance, attachment, self-recognition. 

As self-concept in children is considered to play an important role in their 
cognitive and socio-emotional development (e.g. Lewis & Brooks-Gunn, 1979a; Kagan, 
1981), the development of self-concept has received increasing attention from psycho
logists in many areas. Among studies of sei'f-concept, recent studies of visual self
recognition indicate consistently that capacity for self-recognition, as measured by the 
infant's touching his own marked feature in his face instead of the mirror image, first 
appears around 15 months of age, and by the end of the second year of life most 
normal children show mark-directed behavior (Lewis & Brooks-Gunn, 1979b ; 
Bertenthal & Fischer, 1978; Papousek & Papousek, 1974; Gallap, 1979). 

While some descriptive data exist to show developmental trend of self-
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recogmtIOn, little is known about the origins of self-recognition and individual differ
ences in the development of self-recognition. In other words, we know very little about 
the process of the development of self-concept in early childhood. 

Hypotheses have been suggested to account for the possible causes of the 
emergence of individual differences in self-recognition. Some researchers emphasized 
the importance of the role of the child's cognitive maturation (Crook, 1980; Kagan, 
1981), while the importance of early social interaction between infants and their parents 
has also been suggested, mostly from a theoretical point of view (Cooley, 1902; Mead, 
1934; Piaget, 1976; Lewis & Goldberg, 1969; Mahler, Pine & Bergman, 1975). 

Concerning the role of cognitive development, some empirical data have been 
reported, indicating the relationship between the development of self-recognition and 
perceptual-cognitive abilities or mental age, although the process is not specified 
(Lewis & Brooks-Gunn, 1979b; Brooks-Gunn & Lewis, 1980). With regard to social 
interaction hypothesis, however, there is no empirical data to support it. 

Theoretically, it is possible to consider that infant's own sensory-motor activities 
toward their environment are very important in obtaining a sense of self. Environmental 
feedback to the infant's activities leads to what Watson called "awareness of contingen
cy" (Watson, 1966, 1973), or White's "effectance motivation" (White, 1959). In other 

words, these concepts suggest that the development of a sense of self can be facili
tated by the responsiveness of either the objective or the social environment of the 
infants (Lewis & Goldberg, 1969). In fact, the above thinking is not new, for Mead has 
implied in his "symbolic interactionalism" the importance of the role of early social 
interaction in the formation of the self-concept (Mead, 1934). 

The aim of this article is to examine whether the infants' early relationship with 
their mothers is related to later individual differences in the emergence of self
recognition. 

Ainsworth reported that early mother-infant interaction, especially mothers' re
sponsiveness to their infants, was closely related to the infants' attachment to their 
mothers (Ainsworth, Blehar, Waters & Wall, 1978). According to this view, it is 
expected that, securely attached infants, who are supposed to have a responsive 
environment, will be early self-recognizers as compared with insecurely attached infants 
who had less contingent feedback in their social interaction with their mothers. In order 
to examine this hypothesis, first, infants' attachment to their mothers were measured 
at 12 months of age, and then, at 16- and 20- months the same infants were observed 
in mirror recognition task situation (see Lewis & Brooks-Gunn, 1979b). 

STUDY 1 

METHOD 
Subject: The sample consisted of 29 first born infants and their mothers of 

middle class families (12 male and 17 female). They were observed at 12-months. 
Twenty six of those infants (9 male and 17 female) were observed at 16-months, and 
23 (7male and 16 female) were observed again at 20-months. They were the partici
pants in a longitudinal study of infant's social development (Miyake, Chen, Ujiie, 
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Tajima, Satoh & Takahashi, 1983). The number of subjects reported here varies from 
period to period, because not all subjects were successfully tested at each age. 

Procedure 1 : Assessment of attachment at 12-months 
Mother-infant interaction was observed in the Ainsworth Strange Situation 

(Ainsworth et al., 1978). The whole procedure was video-tape recorded, together with 
narration of infant's behavior to his mother and to a female stranger, made by a trained 
observer through a one way mirror in an adjacent room. The infant's behavior was 
coded during a free play situation with the mother, during the separation episodes with 
the stranger or without her, and during the first and the second reunion episodes 
according to procedures described by Ainsworth, et al. (1978). The classification of 
infant-mother attachment is also based on that of Ainsworth, et al. Classification was 
carried out by experienced researchers, with partial confirmation by experts in this 
issue and reasonable interobserver reliability was obtained (Takahashi & Miyake, 
1982). 

Procedure 2 : Assessment of visual self-recognition 

Infants were observed twice, at 16- and 20-months III the mirror recognition 
procedure (Lewis & Brooks-Gunn, 1979b). Each infant was placed in front of a one way 
mirror, and the infant's behavior was video-tape recorded from an adjacent observation 
room. After appearing in front of the mirror for several minutes, the infant was moved 
away from the mirror. A odorless color dye was applied to the infant's cheek by the 
mother without the infant's knowing it. The infant was then placed back in front of the 
mirror for 30 seconds. 

The infant was judged as a self-recognizer when he/she showed mark-directed 
behavior (Lewis & Brooks-Gunn, 1979b). For mark-directed behavior, interobserver 
reliability obtained by two coders who were uninformed as to the infant's attachment 
classification was .98. 

RESULTS 
Of the 29 infants observed at 12-months, 19 (65.5%), 9 male and 10 female, 

were classified as "B" babies ("securely attached"). Ten (34.5%), 3 male, 7 female, 
were classified as "C" babies ("insecurely attached"). Though no infants were classified 
as "A" and many more infants were classified as C-type, as compared with the 
Caucasian middle class sample in the United States (e.g. Main & Weston, 1981), the 
proportion of securely and insecurely attached babies are similar to that of the Amer
ican sample. 

Figure 1 shows the proportion of the subjects who produced mark-directed 
behavior, that is, who were judged as self-recognizers at each age level. A significant 
increase in mark-directed behavior was seen between 16- and 20-months. While only 
23.1 % of the infants exhibited this behavior at 16-months, 43.5% of the sample 
displayed mark-directed behavior at 20-months (CR = 1. 81, P<. 05). This result is 
congruent with other studies (see Lewis & Brooks-Gunn, 1979b for a review). 

Figure 2 shows the proportion of subjects who were judged to be self
recognizers at each age level by attachment grouping. Differences in the proportion of 
self-recognizers can be seen between the two attachment groups at each age level. 
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FIGURE 1 Proportion of self-recognizers in total sample at 16- and 20-months 

100 

90 ~ SECURE 

80 
• INSECURE 

70 

60 

50 

30 

20 

10 

% 

16 20 

FIGURE 2 Proportion of self-recognizers by attachment group at 16- and 20-months 

Although not significantly different, 40% of the C infants were already self-recognizers 
at 16-months as opposed to 12.5% of the B infants (X 2 =3.222, df=l, P<.10). When 
the infants were 20 months of age, the C infant group produced significantly more 
mark-directed behavior than the B infants, that is, while only 26.5% of the B infants 
exhibited mark-directed behavior, 75.0% of the C infants displayed that behavior (X 2 = 
4.959, df=l, P<.05). These results suggest that, as compared with the securely 
attached babies, the insecurely attached babies tended to be early self-recognizers. 
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DISCUSSION 
The most interesting finding in the first study is the fact that contrary to the 

hypothesis, "insecurely attached" infants showed earlier self-recognition than "securely 
attached" infants. This, however, suggests that the infants' early social relationship 
influences the individual differences in the emergence of self-recognition. 

Why are the insecurely attat':hed infants early self-recognizers as compared with 
the securely attached infants ? One of the possible explanations can be derived from the 
view that infants' relationship with their mothers only is responsible for the emergence 
of self-recognition, that is, insecure rather than secure attachment facilitates the capac
ity for self-recognition. 

From the attachment theory point of view, infants who have less responsive 
mothers, were less likely to form a secure base, and were more likely to be separated 
from their mothers. This may result in infant's alertness especially in an unfamiliar 
event, and his/her persistency in attempting to comprehend discrepancy, as the cases 
of the abused or neglected children who tend to pay more attention to their environ
ment than normal children (Belsky, 1978; Lewis & Schaefer, 1981). This tendency is 
called vigilance (Garcia-Coli, Kagan & Reznick, 1983). Vigilance will facilitate the 
differentiation between the infant himself and his environment, and can thus be consi
dered to contribute to the infant's early emergence of self-recognition. 

While it is generally believed that successful parenting, such as mothers' respon
siveness to their children's activities, usually leads to the children's higher competence, 
however, less effective and irresponsive parents may sometimes facilitate their chil
dren's development, for irresponsive parenting is related to the children's endurance or 
their capacity for delay of gratification (Yarrow, Rubenstein & Perdersen, 1975). 

An alternative explanation for the relationship between insecure attachment and 
early self-recognition comes from the view that the infant's own characteristics affect 
the infant's perception of the environmental stimulation in social interaction. 

If the infant's tendency to be vigilant is related to early self-recognition, infant 
temperamental characteristics will also lead to the early appearance of self-recognition, 
because the tendency to be vigilant, in part, can be affected by the infant's temper
amental disposition. In fact, several researchers have suggested that temperamentally 
fussier infants tend to show more fearful behavior to a stranger at 8- or 9-months 
(Scarr & Salapatek, 1970; Paradice & Curcio, 1974; Berberian & Snyder, 1982). 
Inhibition is another temperamental characteristics which is closely related to vigilance 
(Garcia-Coli et al., 1983). If the above inference is correct, inhibited infants will be 
early self-recognizers. 

Besides, some researchers indicated that a close relationship existed between 
individual differences in infant's temperamental characteristics during the neonatal 
period and later infant's attachment classification (Waters, Vaughn & Egeland, 1980; 
Crockenberg, 1981; Miyake et al., 1983). In particular, Miyake, et al. reported that 
infants classified as insecurely attached at 12-months were generally more inhibited or 
fearful in reaction to a stranger at 7-months, and tended to be more anxious in a free 
play situation at ll-months. 

From these findings, when considered together with the results of relationship 
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between attachment and self-recognition in study 1, it can be considered that the 
infant's temperamental disposition such as inhibition would mediate the relationship of 
insecure attachment to early self-recognition. However, there are no data indicating the 
relationship between temperament and self-recognition directly. Thus, the aim of the 
second study in this article is to examine whether the infant's inhibited behavior is 
related to his subsequent self-recognition. To test this hypothesis, infant's temper
amental disposition such as inhibition was obtained by observing the infant's reaction to 
a stranger at 7-months and infant's behavior in the laboratory play situation at 11-
months. These infant's temperamental characteristics were considered together with 
his later self-recognition as observed in study 1. 

STUDY 2 

METHOD 
Subjects: Subjects involved fourteen infants (5 male and 9 female) and their 

mothers. These mother-infant pairs were the same as those observed in Ainsworth 
Strange Situation at 12-months and also in the mirror recognition task at 16- and 
20-months, as reported in study 1. 

Procedures: Each mother-infant pair was observed in a strange situation when 
the infant was 7 months. This strange situation procedure consisted of series of six 
episodes. After the baseline session (Episode 1), where only the mother and her infant 
were sitting face to face for 3 minutes, a male adult stranger entered the room. He 
began to approach, to speak, to touch, and sometimes to take the infant's hands 
(Episode 2, 2 minutes). This was followed by the mother's leaving the room (Episode 
3, 2 minutes). One minute later she reappeared (Episode 4, 2 minutes). The stranger 
then left the room for one minute (Episode 5, 2 minutes). He entered the room again 
for the second time (Episode 6, 2 minutes). 

The infant's behaviors in reaction to the stranger were videotaped. The tape was 
later coded for the following infant behaviors: avoidance, approach, negative vocaliza
tions (e.g. fussing), crying, and inhibited behavior (e.g. stop playing when the stranger 
enteres). In addition, continuous heart rate was monitored during the entire session, 
although HR data will not be dealt with in this paper. 

The infants were again observed at 11-months in free play situation in the 
laboratory. The infant was given several toys and was asked to play with them alone at 
the center of the room. The mother sat in the corner and talked with a female 
experimenter. The mother was instructed not to interact with her infant unless neces
sary during the entire 10 minute session. Infant's behavior was videotaped and later 
coded for such variables as, number of toys used, varieties of manipulation per minute, 
mean duration of play with one toy, number of times the infant interrupted a play 
activity to approach the mother, and mean duration of continued play without 
approaching to the mother. The infants were classified into inhibited infants and uninhi
bited infants, based on the results of the above procedure in both the strange situation 
at 7-months and, in the free play situation at 11-months (see Miyake et aI., 1983). 

The inhibited infants were characterized as more anxious and showing such 
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behaviors as avoid a stranger, approach the mother, stop playing when the stranger 
entered, or when the mother left the room. They also showed a higher and more stable 
heart rates (Kagan, 1982) in comparison with the uninhibited infants. Interrater reliabil
ity by two independent raters was 1. 00 for the classification of inhibited group. 

RESULTS 
According to the results of the observations of 14 infants at 7-, and ll-months, 

8 infants (57.1%), 3 male and 5 female, were classified as inhibited infants, and 6 
infants (42.9%), 2 male and 4 female, were classified as uninhibited infants. 

Figure 3 shows the proportion of the attachment grouping by level of infant 
inhibition. Although not significantly different, because of small sample size, 75.0% of 
the inhibited infants (6 out of 8) were "e" infants, while 83.3% of the uninhibited 
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FIGURE 3 Proportion of attachment group by level of infant inhibition 
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FIGURE 4 Proportion of self-recognizers by level of inhibition at 16- and 20-months 
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infants (5 out of 6) were "B" infants. That is, even in the sample reported here the 
close relationship of temperamental disposition to the classification of attachment can be 
seen, and this result is congruent with that of the other studies (see Miyake et aI., 
1983). 

Figure 4 shows the proportion of infants classified as self-recognizers at 16- and 
20-months by level of infant inhibition. While no difference in the proportion of self
recognizers can be seen between the inhibited and the uninhibited infants at 16-months 
(3 out of 8 and 2 out of 6, respectively), small difference can be observed at 20-months 
: 75.0% of the inhibited infants (6 out of 8) were seif-recognizers at 20-months as 
compared to 50.0% of the uninhibited infants (3 out of 6). Although statistically no clear 
difference is found in the proportion of self-recognizers by level of infants inhibition , 
when considered together with the results of the relationship of level of infant inhibition 
to attachment, these results suggested that the inhibited infants were more likely to be 
early self-recognizers as opposed to the uninhibited infants. 

DISCUSSION 
The most important finding in the second study is the fact that the inhibited 

infants at 7- and ll-months, who were more likely to be insecurely attached, were also 
more likely to exhibit early self-recognition at 20-months. That is, infant temperamental 
disposition such as inhibition was related to infant's attachment relationship with his 
mother, and to the infant's visual self-recognition as well. These results suggest that 
temperament may function as a mediator of the relationship between attachment and 
self-recognition. This notion is congruent with Brown's study which suggested that 
infants' characteristics at birth were related to the infants' awareness of themselves 
and their social environment, even though the study focused on the first few weeks of 
life (Brown, 1974). 

CONCLUSION 
One of the present findings indicates that the infants' early relationship with their 

mother is related to later individual differences in the emergence of self-recognition. In 
particular, insecurely attached infants exhibited earlier self-recognition than securely 
attached infants. At least two possible explanations may account for the relationship 
between insecure attachment and earlier self-recognition. (1) Socially separated infants, 
like insecurely attached infants, tend to become more vigilant, and this tendency to be 
vigilant facilitates the differentiation between the self and the others. The differentia
tion leads to self-recognition. (2) Temperamental disposition such as inhibition, which is 
closely related to vigilance, affects both infant's attachment relationship with his mother 
and self-recognition, because inhibited infants were shown to be both insecurely 
attached infants and early self-recognizers (study 2). 

Thus considered, these two explanations are not contradictory to each other. 
The present studies suggest the possibility that temperamental disposition (vigilance) 

can function as a mediator between infant's social interaction with his mother and later 
development of self-recognition. 
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