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Abs t r ac t  

An eight-month l o n g i t u d i n a l  s tudy  was conducted t o  i n v e s t i g a t e  

t h e  importance of t h e  correspondence between s e l f  and image movement 

f o r  t h e  development of v i s u a l  s e l f  r ecogn i t i on ,  Four 3-minute 

v ideotape  cond i t i ons  were presented  s e q u e n t i a l l y  t o  each of 11 

c h i l d r e n ,  f i v e  boys and s i x  g i r l s ,  once a month f o r  e i g h t  months 

s t a r t i n g  when a l l  were 18 months o ld .  During each s e s s i o n  t h e  

c h i l d  was s e a t e d  i n  a h ighcha i r  f ac ing  a TV sc reen  and h i s  behavior  

was videotaped.  I n  a Simultaneous Condit ion t h e  c h i l d  was exposed 

t o  an  immediate v ideo tape  playback; t hus  t h e  image w a s  of himself 

w i t h  movement corresponding t o  h i s  concurrent  movement. I n  a  

Discordant  Condi t ion  t h e  c h i l d  was exposed t o  a  v ideotape  of himself 

taken moments be fo re ;  thus  t h e  image was of himself b u t  the move- 

ments d i d  n o t  correspond t o  t hose  he was c u r r e n t l y  making. I n  an 

Other Chi ld  Condit ion t h e  c h i l d  was exposed t o  a  prerecorded video- - 

t a p e  of ano the r  c h i l d  i n  t h e  same experimental  s e t t i n g ;  thus t h e  

image was d i f f e r e n t  a s  w e l l  a s  t h e  movements t h e  image was making. 

I n  a  Pa ren t  Condit ion t h e  c h i l d  was exposed t o  a prerecorded 

v ideo tape  of h i s  pa ren t .  A f t e r  t h e  v ideotape  cond i t i ons  a  mi r ro r  

was placed over  t h e  TV s c r e e n  f o r  3  minutes (Mirror Condit ion) .  

Se l f  r ecogn i t i on  was determined by t h e  c h i l d ' s  v e r b a l  i d e n t i f i c a -  

t i o n  of images and/or  h i s  responses  t o  a  clown f a c e  which appeared 

behind t h e  images i n  a l l  b u t  t h e  Pa ren t  Condition. A f e l t  clown f a c e  

was lowered from t h e  c e i l i n g  t o  a  p o i n t  s l i g h t l y  above and behind 

iii 



t h e  c h i l d  such t h a t  i t  could b e  seen  by t h e  c h i l d  on t h e  TV o r  mi r ro r  

b u t  could n o t  o therwise  be  seen  i n  t h e  chi ld 's  v i s u a l  f i e l d .  It was 

assumed t h a t  i f  t h e  c h i l d  turned around t o  look f o r  t h e  clown f a c e  

a f t e r  having seen  i t  appear on t h e  TV screen  o r  m i r r o r ,  he had 

recognized t h e  image a s  h i s  own. I n  add i t i on ,  measures of a t t e n t i o n  

t o  t h e  TV o r  mi r ro r  and r e p e t i t i v e  a c t i o n  wi th  a t t e n t i o n  t o  t h e  

image movement, which might i n d i c a t e  t h e  c h i l d  was t e s t i n g  t h e  

s imu l t ane i ty  of h i s  own movement w i t h  t h a t  of t h e  image, were taken. 

I n  a s u b s i d i a r y  Photograph Condit ion each c h i l d  was shown two 

sets of photographs: a s e t  of a d u l t s '  p i c t u r e s  one of which was 

of t h e  c h i l d ' s  pa ren t  and a set of c h i l d r e n ' s  p i c t u r e s  one of which 

was of t h e  c h i l d .  The c h i l d  was asked t o  p ick  o u t  t h e  p i c t u r e s  of 

h i s  pa ren t  and h imse l f .  

All t h e  c h i l d r e n  recognized themselves f i r s t  i n  t h e  Mirror  Condi- 

t i o n ,  then  i n  t h e  Simultaneous Condit ion,  and, f i n a l l y ,  i n  t h e  D i s -  
- 

cordant  and Photograph cond i t i ons .  They recognized t h e i r  p a r e n t s  

i n  both  t h e  v ideo tape  and photograph media before  they recognized 

themselves. This  sequence of r ecogn i t i on  was t h e  same f o r  a l l  

ch i ld ren .  Se l f  r e c o g n i t i o n  occurred i n  condi t ions  i n  which t h e r e  

was a correspondence between s e l f  -and image movement before  i t  

occurred i n  cond i t i ons  i n  which t h e r e  was no such correspondence. 

P r i o r  t o  r ecogn i t i on ,  r e p e t i t i v e  a c t i o n s  wi th  a t t e n t i o n  t o  t h e  

image, which might i n d i c a t e  t h e  t e s t i n g  of t h i s  correspondence, 

increased  i n  t h e  Simultaneous Condit ion.  These f i n d i n g s  suggest  

t h a t  i n i t i a l  s e l f  r ecogn i t i on  i n  young ch i ld ren  i s  cued by t h e  

i v  



s imu l t ane i ty  between s e l f  and,image movement. A t t e n t i o n  was 

h ighes t  t o  t h e  s e l f  images i n  t h e  Simultaneous and Discordant  

cond i t i ons  throughout t h e  s tudy  i n d i c a t i n g  the c h i l d r e n  saw t h e  

s i m i l a r i t y  between t h e s e  images even be fo re  they could recognize 

themselves w i thou t  t h e  cues of s imu l t ane i ty .  L a t e r  r ecogn i t i on  

i n  t h e  cond i t i ons  wi thou t  a correspondence between s e l f  and image 

movement must have been based on t h e  c h i l d ' s  development of a 

mental  r e p r e s e n t a t i o n  of what h e  looked l i k e  t o  which h e  matched 

t h e  images h e  saw. 
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The Development of Se l f  Recognit ion i n  Young ChLldren 

The development of s e l f  r ecogn i t i on  may p l a y  a  key r o l e  Cn t h e  

formation of e a r l y  s e l f  concept  which i n  t u r n  has  f a r  reaching 

imp l i ca t ions  f o r  p e r s o n a l i t y  t h e o r i e s  (Lacan, 1968). The development 

of v i s u a l  s e l f  r e c o g n i t i o n  p e r  se, however, l a c k s  a  c r i t i c a l  

experimental  a n a l y s i s .  It i s  t h e  purpose of t h i s  s tudy  t o  investigate 

1 t h e  process  by which t h e  c h i l d  comes t o  recognize h i s  own image. 

I n ,  p a r t i c u l a r ,  t h e  s tudy  looks  a t  t h e  importance of correspondence 

between s e l f  movement and image movenlent a s  a p recu r so r  t o  s e l f  

r ecogn i t i on .  

L i t e r a t u r e  Review 

A number of s u b j e c t i v e  accounts  of s e l f  r e c o g n i t i o n  in i n f a n t s  

a r e  r epo r t ed  i n  baby b iog raph ie s  which were popular around the t u r n  

of t h e  century.  These b iographies  were most o f t e n  w r i t t e n  by. the 

c h i l d ' s  p a r e n t  and v a r i e d  bo th  i n  t h e  t i m e  s e l f  r ecogn i t i on  was- s a i d  

t o  occur and t h e  method which determined s e l f  r ecogn i t i on ,  DarwSn 

(1877) judged h i s  son t o  recognize  himself a t  9  months when upon 

hear ing  h i s  name c a l l e d  he turned t o  h i s  mirror  r e f l e c t i o n  and 

exclaimed "Ah1'. P reye r  (1893) was s a t i s f i e d  t h a t  h i s  son recognized 

himself  a t  14 months because he showed evidence of recognizing h a  

mother a t  t h i s  age.  Cooley (1908) implied h i s  daughter  showed s e l f  

r ecogn i t i on  a t  24 months when she  responded to  he r  mi r ro r  r e f l e c t i o n  

w i t h  "my baby". 



I n  a  l a t e r  baby biography, Zazzo (1948) recorded his son ' s  

responses  t o  h i s  s e l f  image i n  t h r e e  media: m i r r o r s ,  still photo- 

graphs,  and moving f i l m s .  The c h i l d  could name h i s  image in the 

mi r ro r  a t  2 y e a r s  and 3 months, i n  s t i l l  photographs a t  2 y e a r s  

and 7 months, and i n  moving f i l m s  a t  2 years  and 9 months. Unfor- 

t u n a t e l y  Zazzo d id  n o t  r e p o r t  h i s  son ' s  responses t o  t h e  t h r e e  media 

a t  s imultaenous times o r  r e g u l a r  i n t e r v a l s  so comparisons between 

t h e  media a r e  d i f f i c u l t  t o  make. 

I n  a d d i t i o n  t o  p a r e n t a l  r eco rds  of s e l f  r ecogn i t i on ,  s e v e r a l  

i n f a n t  development tests inc lude  mi r ro r  items i n  t h e i r  s c a l e s  

(Bayley, 1969; Buhler ,  1930; C a t t e l l ,  1940; Gesell, 1928, 1934; 

G r i f f i t h ,  1954). Only t h e  Merril l-Palmer Scale, however, inc ludes  

a  t e s t  i t em f o r  s e l f  r ecogn i t i on  i n  mi r ro r s  which i n d i c a t e s  that most 

c h i l d r e n  v e r b a l l y  i d e n t i f y  t h e i r  mi r ro r  r e f l e c t i o n  a t  2 years  of 

age  (Stutsman, 1931) . 
The most thorough account  of c h i l d r e n ' s  r e a c t i o n  t o  t h e i r  

r e f l e c t i o n s  was c a r r i e d  o u t  by Gese l l  and a s s o c i a t e s .  G e s e l l  and 

Ames (1947) ga thered  a v a s t  body of information concerning normative 

behavior  toward m i r r o r s  from 4 t o . 1 8  months of a g e  b u t  no r e f e r e n c e  

was made t o  s e l f  r ecogn i t i on .  I n  an  e a r l i e r  i n v e s t i g a t i o n  Gesell and 

Thompson (1934) s t u d i e d  over  500 c h i l d r e n  from b i r t h  t o  2 y e a r s  of 

age  and concluded t h a t  i t  was doub t fu l  whether any s e l f  r ecogn i t i on  

occurred i n  e a r l y  chi ldhood.  

More r e c e n t  obse rva t ions  were repor ted  by D. Dixon (1952) and 

J .  Dixon (1957).  D. Dixon s t u d i e d  t h e  e f f e c t  of mi r ro r  experience on 
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s o c i a l  behaviors  towards t h e  mi r ro r ,  e  .g., smil ing,  voca l i z ing .  Four 

t imes between t h e  ages  of 4 and 18 months an i n f a n t  who received 

ex tens ive  m i r r o r  exposure was compared w i t h  h i s  twin who rece ived  

no exposure except  on comparison t r i a l s .  No s i g n i f i c a n t  d i f f e r e n c e s  

i n  behavior  were found. J. Dixon looked a t  mi r ro r  b e b v i o r s  of 

a d d i t i o n a l  c h i l d r e n  dur ing  t h e  same age range and noted t h a t  behavior  

toward m i r r o r s  d i f f e r e d  w i t h  age. He descr ibed t h e  fol lowing 

s e q u e n t i a l  p a t t e r n :  i n t e r e s t  i n  t h e  r e f l e c t i o n  of s i g n i f i c a n t  o t h e r s  

(4 t o  5 months), i n t e r e s t  i n  t h e  r e f l e c t i o n  a s  a  playmate (4  t o  6 

months), i n t e r e s t  i n  t h e  corresponrlcnce between s e l f  behavior and mi r ro r  

behavior  (6 t o  12 months),  and s e l f - d i r e c t e d  behaviors  (12 t o  1 8  

months) . The s e l f - d i r e c t e d  behav i r > r b y  cons is ted  p r i m a r i l y  of shy ly  

avoiding looking a t  t h e  image and t1lt.n smil ing coyly t o  it .  That is, 

t h e  c h i l d r e n  responded s e l f  consci o::,,?.y toward the r e f l e c t i o n ,  which 

might imply s e l f  r ecogn i t i on .  - 

The f i r s t  exper imenta l  a n a l y s i s  of s e l f  r e c o g n i t i o n  comes from 

t h e  animal l i t e r a t u r e .  I n  a  s tudy  of s e l f  r ecogn i t i on  i n  chimpanzees 

and lower monkeys, Gallup (1970) found t h e  phenomenon t o  be  exc lus ive  

t o  h ighe r  pr imates .  A f t e r  i n i t i a l  exposure t o  t h e i r  mirror  r e f l e c t i o n s  

f o r  s e v e r a l  days,  t h e  animals were anaes the t ized  and r ed  dye w a s  

app l i ed  t o  t h e i r  foreheads  and ?art, .  When the  a n a e s t h e t i c  wore of f  

t h e  animals were a g a i n  exposed t o  t h e i r  mirror  r e f l e c t i o n s .  For t h e  

chimpanzees, touching of t h e  mm:l,cl: a r e a s  increased  seven times f rom 

the  l a s t  h a l f  hour of exposure b e f o r e  markings t o  t h e  f i r s t  h a l f  

hour of mi r ro r  exposure a f t e r  t.111> markings. This  i nc rease  i n  res -  

ponding was taken a s  evidencc t.!t,~t t he  chimpanzees recognized t h e  
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marked bodies  s een  i n  t h e  m i r r o r  a s  t h e i r  own. 

Three independent i n v e s t i g a t i o n s  have been conducted i n  a t tempts  

t o  adapt  Gal lup 's  procedure t o  determine when human i n f a n t s  i n i t i a l l y  

show s e l f  r ecogn i t i on .  Amsterdam (1968, 1972) and Brooks-Gunn and Lewis 

(1975),  us ing  s i m i l a r  procedures ,  app l i ed  rouge t o  ch i ld ren ' s  noses 

and observed t h e i r  r e a c t i o n s  when placed i n  f r o n t  of a mir ror .  Se l f  

r ecogn i t i on  was assumed i f  t h e  c h i l d  touched t h e  rouged spo t  a f t e r  

s ee ing  h i s  mi r ro r  r e f l e c t i o n .  Amsterdam looked a t  c h i l d r e n  from 3 t o  

24 months of age.  She r epor t ed  t h a t  between 20 and 24 months 65% of 

t h e  s u b j e c t s  demonstrated s e l f  r ecogn i t i on .  Brooks-Gunn and Lewis 

observed c h i l d r e n  between 9  and 24 months of a g e  and found t h a t  75% 

of t h e  24-month o l d s  and 25% of t h e  18-month o l d s  showed s e l f  

r ecogn i t i on .  Gallup (1973) c r i t i z e d  Amsterdam's methodology on  

s e v e r a l  accounts .  F i r s t ,  no record  was made of t h e  number of nose 

-touching responses  p r i o r  t o  t h e  test of s e l f - r e c o g n i t i o n .  Moreover, 

of t h e  va r ious  human f a c i a l  f e a t u r e s ,  t h e  nose i s  unique  i n  t h a t  i t  i s  

most r e a d i l y  a v a i l a b l e  t o  v i s u a l  i n s p e c t i o n  without  a  mir ror .  F i n a l l y ,  

t h e r e  i s  a  very  r e a l  p o s s i b i l i t y  t h a t  s u b j e c t s  may have been respondinig 

t o  t a c t u a l  cues a s s o c i a t e d  w i t h  rouge and n o t  t o  the r e f l e c t t o n  

of those  s p o t s  i n  t h e  mi r ro r .  The l a s t  two c r i t i c i s m s  could be. 

made of t h e  s tudy  by Brooks-Gunn and Lewis a s  w e l l .  

I n  a  p i l o t  s tudy  Bigelow (1971) a l s o  adapted Gallup 's  procedure 

t o  human i n • ’  a n t s .  Because Dixon (1957) r epo r t ed  s e l f  -d i rec ted  behaviors  

t o  occur  around one yea r  of age,  12 i n f a n t s  between t h e  ages of 10 

and 15 months were used a s  s u b j e c t s .  Each c h i l d  was exposed t o  a  
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mir ro r  f o r  a few minutes and face-touching responses were recorded.  

The mi r ro r  was then  covered and a smudge of green food co lor ing  

was app l i ed  t o  t h e  c h i l d ' s  forehead .  Each s u b j e c t  was again placed 

be fo re  t h e  mi r ro r  and face-touching responses  were recorded. No 

c h i l d  touched h i s  f a c e  p r i o r  t o  marking and only  one a f t e r  marking. 

A 15-month o l d  made a d i r e c t  response t o  t h e  marked a r e a  upon see ing  

he r  r e f l e c t i o n  a f t e r  marking. 

The most s t r i k i n g  f i n d i n g  of t h e  Bigelow (1971) s tudy ,  however, 

had l i t t l e  t o  do w i t h  marked f a c e s .  The c h i l d  who recognized h e r s e l f ,  

a s  w e l l  a s  s e v e r a l  of t h e  o l d e r  i n f a n t s ,  spent  much of their mi r ro r  

exposure time observ ing  movements of t h e i r  r e f l e c t e d  images, p a r t i -  

c u l a r l y  r e p e t i t i v e  body movements. They appeared t o  b e  s e r l o u s l p  

s tudying  t h e  movements of t h e i r  r e f l e c t i o n s ,  w h i l e  p e r i o d i c a l l y  

vary ing  those  movements. Some obse rva t iona l  s t u d i e s  of  mirror  

behaviors  a l s o  mention t h e  c h i l d r e n ' s  i n t e r e s t  i n  t h e  correspondence 

between s e l f  and image movement. Gese l l  and Ames (1947) observed 

t h a t  t h e i r  s u b j e c t s  showed a d e f i n i t e  p a t t e r n  of a t t end ing  t o  the 

image of limb movement and then  t o  t h e  movement of t h e  1- f t s e l f .  

Amsterdam (1968) recorded t h a t  h e r  s u b j e c t s  became i n t e r e s t e d  in 

s tudying  t h e i r  d e l i b e r a t e  movements i n  t h e  mir ror .  P r i o r  t o  t h e  

occurrence of s e l f - d i r e c t e d  behaviors  t ~ w a r d s  m i r r o r s ,  Dixon (1957) 

noted t h a t  h i s  s u b j e c t s  were i n t e r e s t e d  i n  t h e  correspondence of 

s e l f  behaviors  and mi r ro r  behaviors .  Most c h a r a c t e r i s t i c  was r e p e t i -  

t i v e  limb a c t i v i t y  w h i l e  observing t h e  mi r ro r  image o r  a repeated 

bobbing, bowing, o r  bouncing whi le  i n t e n t  on t h e  image. The 
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f r equen t  occurrence of t h i s  r 6 p e t i t i v e  behavior could r e s u l t  from 

c h i l d r e n  t e s t i n g  and r e t e s t i n g  t h e  correspondence between theS 

movements and those  of t h e  image. 

S ince  t h e  i n t e r e s t  i n  t h e  correspondence between self behavzors 

and mi r ro r  behaviors  seemed t o  be  a  c o n s i s t e n t  phenomenon Tn t h e s e  

s t u d i e s  of i n f a n t  m i r r o r  behaviors ,  i t  was hypothesized by. the author  

t h a t  perhaps r e c o g n i t i o n  of t h i s  correspondence was a necessary 

2 
p recu r so r  t o  s e l f  r ecogn i t i on .  I n  p i l o t  work 14 c h i l d r e n  between the 

ages  of 19 and 30 months were shown two v ideof i lm sequences, o n e  

of a n  immediate playback i n  which image movement was simultaneous 

w i t h  s e l f  movement and another  of a  delayed playback of a  v ideo tape  

taken moments be•’ o r e  i n  which inage  movement d i d  no t  correspond t d t h  

concurren t  s e l f  movement. Neasures of s e l f  r ecogn i t i on  cons is ted  

of v e r b a l  i d e n t i f i c a t i o n  of t h e  imagc and/or  t u rn ing  t o  look f o r  a 

puppet which appeared behind and above t h e  c h i l d  s o  t h a t  i t  w a s  o u t  

of t h e  s u b j e c t ' s  d i r e c t  v i s u a l  f i e l d  b u t  could be  seen  on the TV 

screen .  Eleven of t h e  14 c h i l d r e n  showed repea ted  movements s u c h  as 

arm waving, bouncing, shaking head, e t c . ,  i n  t h e  immediate condi'tion 

and none i n  t h e  delayed cond i t i ons .  Four of t hose  11 chi ldren  (ages 

23, 26, 26, and 30 months) showed s e l f  recogni tory  behaviors  (Le., 

e i t h e r  v e r b a l  i d e n t i f i c a t i o n  o r  t u rn ing  t o  look f o r  a puppet) in 

bo th  t h e  immediate and t h e  delayed condi t ions  and f o u r  ch i ld ren  

(ages 19, 24, 25, and 28 months) showed s e l f  r ecogn i t i on  only Ln 

t h e  immediate cond i t i on ,  wh i l e  t h e  o t h e r  t h r e e  c h i l d r e n  did n o t  

show s e l f  r e c o g n i t i o n  i n  e i t h e r  cond i t i on .  These r e s u l t s  suggested 

t h a t  s e l f  r e c o g n i t i o n  occurred  only when t h e r e  had been a t e s t i n g  



of t h e  correspondence betweed s e l f  movement and image movement. 

Furthermore, s e l f  r e c o g n i t i o n  i n  t h e  immediate c o n d i t i o n  appeared 

t o  precede s e l f  r e c o g n i t i o n  i n  t h e  delayed c sndr t ion  because c h i l d r e n  

recognized themselves i n  t h e  delayed condi t ion  only  i f  they a l s o  

d i d  s o  i n  t h e  immediate cond i t i on  b u t  n o t  v i c e  ve r sa .  The presen t  

l o n g i t u d i n a l  s tudy  was conducted t o  i n v e s t i g a t e  t h e  imp l i ca t ions  of 

t h e s e  f i n d i n g s  f o r  t h e  development of s e l f  r ecogn i t i on .  

Theore t i ca l  P e r s p e c t i v e  

The c h i l d ' s  e a r l i e s t  response t o  h i s  r e f l e c t i o n  is  a s o c i a l  one  

of smi l ing ,  t a l k i n g ,  and t r y i n g  t o  con tac t  t h e  image (Amsterdam, 

1968; Dixon, 1957; G e s e l l  and Thompson, 1934). Eye t o  eye c o n t a c t  

seems t o  be  an  impor tan t  component of t h e  r e f l e c t i o n  i n  t h e  e a r l y  

months a s  i t  i s  i n  s o c i a l  i n t e r a c t i o n  (Bergman, Kai th ,  & Mann, 

197 1; Papousek and Papousek, 1974) . L a t e r ,  however, tEe  ref lectLon 

t akes  on a new s i g n i f i c a n c e  which may begin  wi th  t h e  discovery 

t h a t  t h e r e  i s  a correspondence between s e l f  and image movement. 

It may w e l l  b e  p o s s i b l e  t h a t  t h e  c h i l d  comes t o  this discovery 

through h i s  exper ience  wi th  i m i t a t i o n .  P iage t  (1962) t heo r i zes  t h a t  

be fo re  S tage  I V  of i m i t a t i v e  development i n  the sensorimotor per iod  

t h e  c h i l d  views n e i t h e r  persons  nor  o b j e c t s  as autonomous; any  

movement is  perce ived  as an  ex tens ion  of h i s  own a c t i v i t y .  I m i t a t i o n  

c o n s i s t s  of a s s i m i l a t i o n  of v i s u a l  i npu t  t o  anotor ou tpu t  t h a t  u sua l ly  

goes w i t h  such i n p u t ,  That i s ,  t h e  c h i l d  i m i t a t e s  i n  order  t o  

cont inue  t h e  pe rcep t ion  r a t h e r  than t o  match a model's behavior f o r  

t h e  model i s  no t  seen  a s  independent of t h e  i n f a n t .  For example, 
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when watching a model shake h i s  head the i n f a n t  might, make a 

s i m i l a r  response b u t  only t o  cont inue  t h e  percept ion  of the movement 

from s i d e  t o  s i d e ;  he might make t h e  same response t o  a swaying toy 

(P iage t ,  1962).  During Stage  IV t h e  i n f a n t  comes t o  imf ta temove-  

ments which he  cannot  s e e  himself  make b u t  which are a l r e a d y  i n  

h i s  r e p e r t o i r e .  He i s  a b l e  t o  do t h i s  by means of mob i l e  i'ndfces 

which h e l p  i n t e g r a t e  schemes which a r e  ends i n  themselves i n  o r d e r  

t o  produce a s p e c i f i c  a c t i o n .  For example, a model of P i age t  operz1"hg 

and c l o s i n g  h i s  mouth i n i t i a l l y  d i d  n o t  e l i c i t  i m i t a t i o n  by J .  But 

l a t e r  when spontaneously opening and c l o s i n g  h e r  mouth, J. made a 

s l i g h t  n o i s e  w i t h  h e r  s a l i v a  caused by t h e  f r i c t i o n  of h e r  l i p s .  

P i a g e t  imi t a t ed  t h e  movement w i th  t h e  same no i se  and t h e  c a d  repeated 

t h e  response w i t h  i n t e r e s t .  A few days l a t e r  J. saw PTaget a g a k  

open and c l o s e  h i s  mouth wi thou t  making any sound. This t ime the 

i n f a n t  s u c c e s s f u l l y  i m i t a t e d .  The n o i s e  of t he  s a l i v a  served a s  

an  index t o  connect  what s h e  saw happening t o  t h e  model 's  mouth and 

t h e  motor impression of h e r  own mouth making a s i m i l a r  movement. 

Although t h e  c h i l d  could n o t  p i c t u r e  h e r  own mouth, she understood 

through t h e  mobile index  t h a t  t h e  movements she  saw made b y  the mouth 

of t h e  model were concomitant w i t h  c e r t a i n  t a c t i l e - k i n e s t h e t i c  

impressions of h e r  own mouth (P iage t ,  1962) .  

During S tage  V i m i t a t i o n  becomes more f u l l y  developed. The 

i n f a n t  begins  t o  s e e  t h e  bodies  of o t h e r s  a s  autonomous sources  of 

c a u s a l i t y  and t o  s e e  t h a t  t h e r e  i s  s i m i l a r i t y  between a model's body 

and h i s  own. The c h i l d  i s  a b l e  t o  i m i t a t e  novel behaviors  and de l ibe r -  

a t e l y  a t tempts  t o  a d j u s t  h i s  behaviors  t o  more c l o s t d y  match t h e  modelts.  



For example, when i m i t a t i n g  tduching the middle of one's forehead, 

t h e  c h i l d  may f i r s t  rub h i s  eye, then f e e l  above i t  and touch the 

h a i r ,  then  b r i n g  h i s  hand down a  l i t t l e ,  and f i n a l l y  p u t  his f f n g e r  

on h i s  ' forehead, s a t i s f i e d  t h a t  a t  l a s t  h e  has succeeded (Piaget ,  

1962). The c h i l d  no longe r  conf ines  himself  t o  known schemes, 

b u t  d i f f e r e n t i a t e s  them and experiments w i t h  them. Movements of 

o t h e r s  no longe r  appear  t o  b e  con t inua t ions  of his own a c t i v i t y ;  

they a r e  approaching independent r e a l i t i e s  which a r e  analogous t o  

what Re himself  can do y e t  d i s t i n c t  from h i s  ac t ions .  During 

Stage  I V  and V of t h e  sensorimotor  per iod  i m i t a t i o n  has  evolved t o  

a d e l i b e r a t e  a t tempt  by t h e  c h i l d  t o  match the behaviors  of o t h e r s .  

I 

The s i g n i f i c a n c e  of t h e  development of imi t a t ion  f o r  s e l f  recogni- 

t i o u  i s  t h a t  t n e  connect ion between t h e  r e f l e c t i o n  and t h e  child's 

own g e s t u r e s  is  analogous t o  t h a t  between t h e  model and the  c h i l d .  

The c h i l d ' s  change from a  s o c i a l  response t o  mir rors  may b e  due t o  

h i s  p r i o r  exper ience  w i t h  i m i t a t i v e  matching which l e a d s  him t o  

a new awareness t h a t  h i s  g e s t u r e s  and those  of h i s  r e f l e c t i o n  a r e  

matched. It i s  i n t e r e s t i n g  t h a t  Gese l l  and Ames (1947), Dixon (1957), 

and Amsterdam (1968) a l l  noted t h a t  t h e i r  sub jec t s '  i n t e r e s t  i n  

r e f l e c t e d  movement emerged when t h e  i n f a n t s  were between 7 and 11 

months of age, i .e . ,  dur ing  Stage I V  of t h e  sensorimotor per iod.  

A f t e r  t h e  c h i l d  becomes aware of t h e  correspondence between 

h i s  movements and thoseof t h e  r e f l e c t i o n  h e  spends l a r g e  por t ions  of 

mi r ro r  exposure t i m e  r ega rd ing  h i s  r e f l e c t e d  movement. Amsterdam, 

(1968), Dixon ( l957) ,  and C e s e l l  and Ames (1947) noted t h a t  "ChG. 
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i n t e r e s t  cont inued f o r  many mohths. Movements became s t y l i z e d  by  

t h e i r  r e p e t i t i v e  q u a l i t y .  There was much bouncing, bowing, and 

waving as w e l l  a s  more s u b t l e  movements of t h e  f a c e  and limbs. The 

mood was p r i m a r i l y  s e r i o u s  and o f t e n  a s e r i e s  of r epe t f tTve  g e s t u r e s  

was v a r i e d  i n  a seemingly d e l i b e r a t e  manner i n  o rde r  t o  study the 

e f f e c t s  on t h e  r e f l e c t i o n .  

It seems t o  t h e  au tho r  t h a t  one of t h e  th ings  i n f a n t s  may l e a r n  

from such a c t i v i t y  i s  t h a t  they c o n t r o l  the correspondencebetween 

t h e i r  movements and those  of t h e  r e f l e c t i o n .  This  knowledge has  a 

much d i f f e r e n t  connota t ion  than  e a r l i e r  omnipotent f e e l i n g s  arZsijlg 

from egocentr ism f o r ,  by t h e  l a t t e r  s t a g e s  of sensbrimotor  develop- 

ment, t h e c h i l d  i s  w e l l  on h i s  way t o  s ee ing  o the r  persons  and o b j e c t s  

a s  aiitouuiuuus. That  is,  w h i l e  t h e  younger i n f a n t  may have a no t ion  

t h a t  h i s  movement produces movement i n  a manner s i n i l a r  t o  t h e  way 

h i s  rocking  i n  a c r i b  produces movement of the d o l l s  a t tached  t o  

t h e  c r i b  hood (P iage t ,  1962), t h e  o l d e r  i n f a n t  i s  aware t h a t  (1) h2s 

g e s t u r e s  and those  of h i s  r e f l e c t i o n  a r e  matched and (2) his r e f l e c t i o n  

i s  i n  some sense  d i s t i n c t  from him. Through con t inua l  t e s t i n g  and 

r e t e s t i n g  t h e  correspondence between s e l f  and r e f l e c t e d  movement, 

t h e  c h i l d  becomes aware t h a t  he c o n t r o l s  t h e  movement of something 

v i s u a l l y  resembling a person  which i s  phys i ca l ly  outs ide .  of himself  

and whose movements e x a c t l y  match h i s  own. The au thor  proposes t h a t  - 

i t  i s  t h i s  knowledge which g ives  t he  c h i l d  a sense  of uniqueness 

about  t h e  r e f l e c t i o n  and u l t i m a t e l y  l e a d s  t o  s e l f  recogni t ion .  

U n t i l  t h e  end of t h e  sensorimotor  per iod  t h e  corrzspondence 

between s e l f  and r e f l e c t e d  movement and t h e  phys ica l  c h a r a c t e r i s t i c s  
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of t h e  s e l f  r e f l e c t i o n  a r e  n o r  s epa rab le  f o r  t h e  i n f a n t .  That is, as 

w i t h  a l l  r e l a t i o n s  w i t h  persons  and o b j e c t s  dur ing  the sensorimotor 

per iod  t h e  c h i l d  recognizes  and understands them only  i n  terms of 

h i s  i n t e r a c t i o n  w i t h  them. For example, a n  i n f a n t r s  ou t s t r e t ched  

arms t o  a mother who j u s t  walked i n t o  t h e  room may b e  a n  a c t l i a t i o n  

of a  r ecogn i to ry  scheme f o r  mother and n o t  n e c e s s a r i l y  an expressLon 

of a d e s i r e  t o  be picked up (P iage t ,  1 9 6 2 ) .  S i m i l a r l y  i n  the senso r i -  

motor per iod  t h e  c h i l d  may come t o  recognize  his r e f l e c t e d  image as 

h i s  own on t h e  b a s i s  of h i s  movement and thev i sua l  feedback of 

corresponding movement from h i s  r e f l e c t i o n .  It is perhaps only  

a f t e r  t h e  development of r e p r e s e n t a t i o n a l  thought and previous 

exper ience  w i t h  r e f l e c t e d  s u r f a c e s  t h a t  t h e  c h i l d  can  recognike 

t h e  image i t s e l f  w i thou t  a l s o  s imultaneously exper ienc ing  the 

corresponding movement. It i s  only through a c t i o n  t h a t  a c h i l d  

understands t h e  world; and only through h i s  i n t e r a c t i o n  w i t h  his 

own r e f l e c t i o n  t h a t  he  understands i t s  meaning. 

The p re sen t  s tudy  i n v e s t i g a t e d  t h e  importance of t h e  correspon- 

dence between s e l f  and image movement f o r  t h e  development of s e l f  

r ecogn i t i on .  A v ideo tape  medium was used i n  o rde r  t o  expose the 

i n f a n t  t o  h i s  image b o t h  w i t h  and wi thout  movement by means of 

immediate and delayed procedures .  P i l o t  work by t h e  author i nd ica t ed  

t h a t  s e l f  r ecogn i t i on  i n  a  v ideotape  medium may b e  r e t a rded  r e l a t i v e  

t o  s e l f  r ecogn i t i on  i n  m i r r o r s .  It was assumed, however, t h a t  

w i t h i n  t h e  e a r l y  ages  s t u d i e d  t h e  correspondence between s e l f  and 
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image movement would s t i l l  b e  t h e  e s s e n t i a l  c u e  t o  s e l f  recognTtion, 

i.e., t h a t  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of what one looked 1% 

would n o t  y e t  b e  t h e  dominant f a c t o r  i n  determining w h a t  was a n  

image of s e l f .  

The p r e s e n t  i n v e s t i g a t i o n  was a l o n g i t u d i n a l  s tudy of f n f a n t s  

between t h e  ages  of 18 and approximately 25 months. Prflot work6'y tk 

author  showed t h a t  f o r  most c h i l d r e n  s e l f  recognf t ion  ih a vi'deotape 

medium occurred w i t h i n  t h i s  a g e  range.  The developmental seqtlence 

of behaviors  which culminated i n  t h e  c h i l d ' s  a b i l i t y  t o  r e c o g n i j e  

h i s  image as h i s  own was observed. The c h i l d r e n  w e r e  exposed t o  

f o u r  types of images on a TV screen;  s e l f  i n a g e w i t h  simultaneous- 

movement (Simultaneous Condi t ion) ,  s e l f  image wi thout  s i m u l t a n e ~ u s  

movement (Discordant  Condit ion) ,  another  c h i l d ' s  image (Other CbZd 

Condition) , and p a r e n t  ' s image (Parent  Condition) . 
I n  t h e  Simultaneous Condit ion t h e  c h i l d  was exposed t o  a n  

immediate f i l m  feedback. Thus t h e  image was of t h e  c h i l d  with 

movement corresponding t o  h i s  concurren t  movement. 

The Discordant  Condit ion exposed t h e  c h i l d  t o  a f f l m - o f  fiimself 

taken moments be fo re .  Thus t h e  image was of the c h i l d  b u t  t h e  

movements d i d  n o t  correspond t o  those  he was c u r r e n t l y  making, 

The Other Chi ld  Condit ion exposed t h e  c h i l d  t o  a prerecorded f i l m  

of another  c h i l d  i n  t h e  same experimental  s i t u a t i o n .  In  this condi t ion  

t h e  phys i ca l  c h a r a c t e r i s t i c s  of t h e  image were d i f f e s e n t  as  w e l l  as 

t h e  movements t h e  image was making. 

The Pa ren t  Condi t ion  exposed t h e  c h i l d  t o  a prerecorded t ape  
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of t h e  s u b j e c t ' s  pa ren t .  It w'as expected f ron  ~ i x o n ' s  (1957) 

f ind ings  t h a t  t h e  c h i l d  would recognize  images of s i g n a i c a n t  o t h e r s  

be fo re  h i s  s e l f  image. The Pa ren t  Condit ion was included t o  ~ e x i f y  

Dixon's f i n d i n g  and t o  de te rmine  whether the c h i l d  could recognize 

images on a TV medium. 

Se l f  r ecogn i t i on  was measured by v e r b a l  i d e n t i f i c a t i o n  and by 

adapt ing  a  procedure used by P i a g e t  (1962). d mir ro r  w a s  placed i n  

f r o n t  of a  12% month-old i n f a n t  and P i a g e t ,  who w a s  behind tke c h i l d  

and hidden by a c u r t a i n ,  h e l d  a toy  above he r  head s o  t h a t  slie saw 

i t s  r e f l e c t i o n  i n  t h e  mi r ro r .  A f t e r  gazing at  t h e  toy  momentarfly 

t h e  c h i l d  turned  h e r  head t o  look a t  the r e a l  toy.  P i age t  c i t e s  

t h i s  a c t i o n  i n  a  d i s c u s s i o n  of i m i t a t i o n  where the. c h i l d  produced 

movements r e l a t e d  t o  p a r t s  of h e r  body s h e  could no t  s ee .  I n  the 

p resen t  s tudy  dur ing  t h e  Simultaneous, Discordant,  and Other Chi ld  

cond i t i ons  a clown f a c e  was made t o  appear above and s l i g h t l y  behind 

t h e  c h i l d t s  image on t h e  TV screen .  It was assumed t h a t  i f  t h e  

s u b j e c t  tu rned  t o  look f o r  t h e  f a c e  a f t e r  having seen  i t  appear on  

t h e  TV, he had recognized t h e  image h e  saw a s  h i s  own. 3 

It was p red ic t ed  t h a t  t h e  c h i l d r e n  would recognize themselves 

i n  t h e  cond i t i on  where t h e r e  was a  correspondence between s e l f  and 

image movement ( t h e  Simultaneous Condition) be fo re  t h e y  would recognize  

themselves i n  t h e  cond i t i on  where t h e r e  was no correspondence between 

s e l f  and image movement ( t h e  Discordant  Condition).  I n  addi t ion ,  i t  

was expected t h a t  p r i o r  t o  i n i t i a l  s e l f  r ecogn i t i on  t h ~  ch i ld ren  

would t e s t  t h e  correspondence between s e l f  and image movement 6y 

moving i n  a  r e p e t i t i v e  manner wh i l e  a t t end ing  t o  t he  image movement. 



14 

Movement t e s t i n g  was measured By record ing  t h e  percentage  of a t t e n t i o n  

time t o  t h e  TV s c r e e n  t h a t  was spen t  i n  r e p e t i t i v e  movement. A t t en t ion  

t i m e  was recorded a s  an  i n d i c a t i o n  of t h e  c h i l d r s  i n t e r e s t  i n  what 

was on t h e  TV screen .  

To f u r t h e r  document t h e  development of s e l f  recogni t ion ,  the 

s u b j e c t s  were exposed t o  two s u b s i d i a r y  cond i t i ons ,  a Mirror Condit ion 

and a  Photograph Condit ion.  A f t e r  t h e  completion of t h e  v ideo tape  

sequence a  mi r ro r  was placed i n  f r o n t  of t h e  TV s c r e e n  and the c h i l d t s  

behaviors  t o  t h e  mi r ro r  were recorded.  The clown f a c e  appeared above 

and s l i g h t l y  behind t h e  s u b j e c t ' s  image a s  i n  t h e  v ideo tape  condLtions. 

Measures of s e l f  r ecogn i t i on ,  movement t e s t i n g ,  and a t t e n t i o n  were 

t h e  same a s  t hose  i n  t h e  v ideo tape  cond i t i ons .  The Mirror  Condition 

w a s  inc luded  tu document t h e  development of s e l f  r ecogn i t i on  i n  

m i r r o r s  r e l a t i v e  t o  v ideotape .  P i l o t  research  w i t h  v ideotape  ih 

conjunct ion  w i t h  t h e  mi r ro r  r e s e a r c h  of Amsterdam (1972), Brooks-Gunn 

and Lewis (1975), and Dixon (1957) suggested t h a t  mi r ro r  r ecogn i t i on  

precedes  r e c o g n i t i o n  i n  v ideotape ,  thus  t h i s  was t h e  p r e d i c t i o n  i n  

t h e  p re sen t  s tudy .  The d i f f i c u l t y  c h i l d r e n  have recognizing themselves 

i n  v ideotape  v e r s u s  m i r r o r s  may be  due t o  a  number of f a c t o r s ,  some 

of which may b e  l a c k  of co lo r ,  reduced c l a r i t y ,  and 1a t e . r a l i t y .  of 

4 
movement. 

I n  t h e  Photograph Condit ion t h e  c h i l d  was shown two s e t s  of n ine  

photographs each: a  set of a d u l t s '  p i c t u r e s  one of whichwas of 

h i s  pa ren t ,  and a  set of c h i l d r e n ' s  pi-ctures  one of which was of 

h imsel f .  It was expected t h a t  t h e  c h i l d  would b e  a b l e  t o  p i ck  c u t  
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h i s  p a r e n t t s  p i c t u r e  b e f o r e  hebwould b e  a b l e  t o  p i c k  o u t  hls own. 

The a b i l i t y  t o  recognize  s e l f  i n  a  s t i l l  photograph impl ies  t h a t  the 

correspondence between s e l f  movement and image movement = n o  longer  

an e s s e n t i a l  f a c t o r  f o r  s e l f  r ecogn i t i on ,  i.e., that tFie phys ica l  

c h a r a c t e r i s t i c s  of what one looks  l i k e  have become t E e  5axL.s-of 

r ecogn i t i on .  Thus t h e  c h i l d ' s  a b i l i t y  t o  p ick  o u t  h S  own p i x t u r e  

w a s  expected t o  occur  only  a f t e r  h e  was a b l e  t o  r e c o g n l i e h h s e l f  

i n  t h e  Simultaneous Condit ion and may co inc ide  w i t h  s e l f  r e c ~ g n c t ~ n  

i n  t h e  Discordant  c o n d i t i o n ?  When t h e  c h i l d  reaches t h i s  level of 

development h e  probably has  a mental image of what he looks like t o  

which h e  matches h i s  photograph, a f e a t u r e  which would r q S e  

r e p r e s e n t a t i o n a l  thought .  

It W ~ S  t h e  prLmary i n t e r e s t  of t h i s  s tudy  t o  examin& tthe. develop- 

mental p rocess  l ead ing  t o  s e l f  r ecogn i t i on .  The p roces s  fi more 

a c c u r a t e l y  a s se s sed  when t h e  c h i l d ' s  l e v e l  o f - a t t a inmen t  of under- 

l y i n g  s k i l l s  o r  s imul taneous ly  developing s t r u c t u r e s  are. a l so  taken 

i n t o  account.  Such s k i l l s  may c o n t r i b u t e  t o  o r  be. prerequ2.sCtes for 

t h e  c h i l d ' s  a b i l i t y  t o  recognize  h i s  image a s  h i s  own. The n e c e s s i t y  

f o r  t h i s  type  of m u l t i v a r i a t e  approach i s  becoming i n c r e a s i n g l y  

recognized ( F l a v e l l ,  1971; P inard  and Laurendeau, 1969). In this 

, s tudy  a d d i t i o n a l  measures were taken t o  a s s e s s  t h e  c h i l d ' s  a b i l i t y -  

t o  d i f f e r e n t i a t e  himself  from h i s  environment and h i s  development of 

r e p r e s e n t a t i o n a l  thought i n  o r d e r  t o  e s t a b l i s h  t h e i r  r e l a t i o n  t o  

t h e  development of s e l f  r ecogn i t i on .  

P i a g e t  proposes t h a t  somewhere between the ages of 18 and 24 

months t h e  c h i l d  exper iences  a min ia tu re  Copernican revolu t ion .  The 
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c h i l d %  i n i t i a l  un ive r se  i s  ah  egocen t r i c  one  i n  which the  e x t e r n a l  

world i s  u n d i f f e r e n t i a t e d  from s e l f ,  It is transformed i n t o  a 

r e a l i s t i c  u n i v e r s e  when t h e  c h i l d  comes t o  view h i s  body as  b u t  one 

element o r  e n t i t y  among o t h e r s .  P i a g e t  p o s t u l a t e s  t h a t  his knowledge 

stems from t h e  development of o b j e c t  permanence. That is,  the f i n a l  

element which r e c e i v e s  a constancy w i t h  t h e  l a r g e r  e x t e r n a l  world 

of permanent o b j e c t s  i s  t h e  c h i l d t s  own body (P iage t ,  1954). 1t 2 s  

proposed t h a t  t h e  knowledge of one's body as a d i s t i n c t  e n t i t y  5 a n  

important  requirement  of the recogn i t i on  of one 's  body image. 

Consequently, a n  o b j e c t  permanence t a s k  was administered t o  t h e  

c h i l d r e n  t o  determine t h e  growth of t h i s  concept  and a s s e s s  i.ts 

r e l a t i o n s h i p  t o  t h e  development of s e l f  r ecogn i t i on .  

S i m i i a r l y  t h e  c h i l d %  development of r e p r e s e n t a t i o n a l  thought,  

hypothesized t o  b e  necessary  b e f o r e  t h e  c h i l d  can recognize U s e l f  in 

a s t i l l  photograph o r  i n  t h e  Discordant  Condit ion,  was assessed by the 

p i c t u r e  p e r s p e c t i v e  t a s k  which looked a t  t h e  s u b j e c t ' s  a b i l i t y  t o  

t a k e  ano the r ' s  p e r s p e c t i v e  and h i s  a b i l i t y  t o  u s e  language symbolical ly .  

With t h e  c h i l d t s  new awareness of himself a s  a d i s t i n c t  e n t i t y ,  he 

becomes i n c r e a s i n g l y  aware of t h e  autonomy of o the r s .  F l a v e l l  (1971) 

found t h a t  around 2 y e a r s  of  age  a c h i l d  shows t h e  beginnings of t h e  

a b i l i t y  t o  a t t r i b u t e  o t h e r  persons wi th  pe r spec t ives  d i f f e r e n t  from 

h i s  own, a process  dependent on r e p r e s e n t a t i o n a l  thought .  

I n t e r e s t i n g l y ,  Bigelow ( l972) ,  us ing  F l a v e l l ' s  procedure, found 

t h a t  t h e  i n i t i a l  beginnings of tak ing  a n o t h e r ' s  pe r spec t ive  had 

language c o r r e l a t e s .  S p e c i f i c a l l y ,  t h e  a b i l i t y  was r e l a t e d  t o  t h e  

c .hi ld 's  r e f e r e n c e  t o  s e l f  and o t h e r s .  BLgelow found t h a t  (1 )ch i ld ren  



who could n o t  t a k e  another ' s  pe r spec t ive  di.d not  u s e  f 2 r s t  o r  

second person  pronouns, ( 2 ) c h i l d r e n  who could t a k e  another ' s  pe r spec t ive  

used bo th  f i r s t  and second person pronouns, and (3 )ch i ld ren  f n  a 

t r a n s i t i o n a l  phase of p e r s p e c t i v e  t ak ing  used only  f i r s t  person pro- 

nouns. The c o r r e c t  u s e  of f i r s t  and second,person pronouns is 

i n d i c a t i v e  of the understanding of t h e  symbolic f u n c t i o n  of language 

f o r  t h e  a b i l i t y  is  dependent upon t h e  c h i l d ' s  knowledge of the 

r e v e r s i b i l i t y  of t h e  s p e c i f i c  r e f e r e n t s  involved. Thus the ch i ld ren ' s  

u s e  of f i r s t  and second person  pronouns was recorded a s  w e l l  a s  their 

performance on t h e  p i c t u r e  pe r spec t ive  t a s k  t o  de te rmine  t h e  growth 

of r e p r e s e n t a t i o n a l  thought and a s s e s s  i t s  r e l a t i o n s h i p  t o  the 

development of s e l f  r ecogn i t i on .  



. .  . . .  

Method. , 

Sub jec t s  

The c h i l d r e n  were 11 Caucasian i n f a n t s ,  f i v e  males and six 

females,  whose names were obta ined  from p a r e n t s  who, a t  the  t i m e  

of t h e i r  c h i l d r e n  \s b i r t h s ,  vo lunteered  t o  p a r t i c i p a t e  i n  c h i l d  

s t u d i e s .  By ques t ion ing  t h e  mother, t h e  c h i l d r e n  were screened 

a g a i n s t  t h e  fo l lowing  b i r t h  s t r e s s  condi t ions :  prematurity., undex 

5 112 Ibs . ,  l a b o r  over  24 h r s . ,  Caesar ian  b i r t h ,  b reech  b i r t h ,  

b rea th ing  d i f f i c u l t y ,  Rh t r ans fus ion ,  and m u l t i p l e  b i r t h .  An 

a d d i t i o n a l  male c h i l d  began t h e  s tudy  b u t  dropped o u t  a f t e r  s i x  

months when h i s  fami ly  moved from t h e  c i t y .  The c h i l d r e n  w e r e  18 

months of age  a t  t h e  beginning of t h e  s tudy  and were seen  once a 

month f o r  e i g h t  months. Four of t h e  c h i l d r e n  were seen  f o r  a n  

a d d i t i o n a l  s e s s i o n  a s  they had n o t  y e t  evidenced s e l f  recogni t ion  i n  

t h e  Discordant  and/or  Photograph Condit ions.  One c h i l d  was seen  

a t  home f o r  a  p r e s e n t a t i o n  of t h e  Photograph Condit ion and t h e  P i c t u r e  

Pe r spec t ive  Task one month fo l lowing  t h e  a d d i t i o n a l  labora tory  ses.,'  on. 

Apparatus 

A diagram of t h e  r e s e a r c h  room i s  shown i n  F igure  1. The r e sea rch  

was conducted i n  an  11 x 15 f t .  carpe ted  o f f i c e  which was divided i n t o  

two s e c t i o n s  by a  6 1 / 2  x 10 1 / 2  f t ,  f o l d i n g  wooden screen.  The 

Object  Permanence Task and the P i c t u r e  Pe r spec t ive  Task took p l a c e  

on one s i d e  of t h e  s c r e e n  and t h e  Se l f  Recognit ion Task took p lace  

on t h e  o t h e r .  



S c  r een  

S -Sts position for Obj. Perm. (OP) and Picture Perspective (PP) 
1 - 

S -S1s position for the Self Recognition Task 
2 - 

P -Parent's position for the OP and PP Tasks 
1 
P -Parent's position for the Self Recognition Task 

2 
E -~xperimenter's position for the OP and PP Tasks 
1 

E ~xperimenter's position for the Self Recognition Task 
2- 

TV-Televis ion screen 
C -Camera 
R 

1 , 2 , 3  
-Recorders 1, 2, and 3 
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Tasks 

Figure 1. Diagram of research room. 



Object  Permanence Task: i n  one s i d e  of the room,-therewas q 

desk  and a corner  c h a i r  f o r  the pa ren t  (P1 i n  F i g u r e  1) .  he Objec t  

Permanence Task took p l ace  on t h e  f l o o r  and involved a s o f t  plastzc 

ho r se  (1 314 x 1 114 x 2 1/4 i n . ) ,  a b l u e  p l a s t i k  box-open a t  on& entl 

( 2  518 x 2 l/4 x 2 114 i n . ) ,  and t h r e e  gold 16 Tn. s q u a r e  1ihq c I , o t ~ , ,  

P i c t u r e  P e r s p e c t i v e  Task. The P i c t u r e  P e r s p e c t i y e  Task a l s o  ' 

too;. p l a c e  on t h e  f l o o r  .. Six p i c t u r e  ca rds  were  used .. Each card  

was a p i e c e  of 8 x 11 i n .  b l a c k  c o n s t r u c t i o n  paper on which was 

mounted a c o l o r f u l  p i c t u r e  c u t  from cardboard a lphabet  TlasRcqras. ,  

The f l a s h  card p i c t u r e s  were chosen 57 a group of tliree ckija p s y c b l -  

o g i s t s  a s  those  most e a s i l y  r ecogn izab le  and nameable by- young ch33dren., 

The p i c t u r e s  were of a c a r ,  a g i r l ,  an apple,  a horse ,  a boat ,  ana 

a dog. The s i x  p i c t u r e  c a r d s  w e r e  of t h r e e  types  dependihg o n  what 

was on each s i d e  of t h e  card:  two had a d i f f e r e n t  p i c t u r e n o u n t e d  

on each s i d e ,  two had t h e  same p i c t u r e  mounted- o n  e a c k  sile, and 

two had a p i c t u r e  mounted on only one s i d e .  

A check l i s t  des igna t ing  t h e  ways t h e  c h i l d  could r e f e r  t o  ' 

himself (by proper  name, by  f i r s t  person  pronouns o r  i 'ncorrectly. by 

second person pronouns) and t o  the. pa ren t  (by proper  laEe1, b'y secona 

person pronouns, o r  i n c o r r e c t l y  by f i r s t  person  pronounsJ was given 

t o  t h e  pa ren t  a t  t h e  end of t h e  t a sk .  A sample check list can be. 

seen  i n  Appendix C. 

Se l f  Recognit ion Task. On t h e  o t h e r  s i d e  of t h e  room t h e r c w a s  

a s tandard  s i z e  h ighcha i r  (S i n  F igu re  1) surrounded on  b a t h s i d e s  2 

and behind by t h e  wooden f o l d i n g  sc reen .  The h ighchai r  was f ac ing  

a 15 i n .  TV sc reen  about  4 112 f t .  away. Between t h e  highchair  and 
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t h e  TV was a 30 x 50 i n .  t a b l e ,  29 i n .  from the f l o o r .  T h e  table .  

d i r e c t e d  t h e  c h i l d ' s  a t t e n t i o n  toward t h e  TV sc reen  and gave. more. 

p l ay  a r e a  t o  the c h i l d  s e a t e d  i n  t h e  h ighcha i r .  

A Sony p o r t a b l e  videocamera (C i n  F igu re  1) was. l oca t ed  1 6  in. 

behind and 8 i n .  above t h e  TV sc reen .  The c loseness  of  the camera 

t o  t h e  TV s c r e e n  was such t h a t  a f i lmed image of a person  s t t t i n g  

a t  t h e  end of t h e  t a b l e  looking  a t  t h e  TV s c r e e n  appeared, when played 

back t o  t h e  c h i l d  i n  h i s  h ighcha i r ,  t o  b e  lookiilg almost  d i r e c t l y .  

back a t  him. Three Sony r eco rde r s ,  a camera, and the TY sc reen  

were s e t  on a second 30 x 50 i n .  t a b l e ,  29 in. from t h e  f l o o r .  

Each of t h e  r e c o r d e r s  was connected i n  t u r n  t o  tk TV screen by a 

Sony s e l e c t o r .  Recorder 1 was connected t o  t k e  camera and recorded 

t h e  c h i l d ' s  behavior  throughout t h e  t e s t  s e s s ion .  Recorder 2 

had two prerecorded t a p e  segments, one of the c h i l d ' s  parent  and 

t h e  o t h e r  of t h e  s u b j e c t  i n  the highchaijr p lay ing  with. a x e d ,  yellow, 

and b l u e  wooden t r a i n  (6  x 4 x 3 1 / 2  i n . )  and a green  p l a s t i c  

con ta ine r  ( 7  x 5 x 5 i n . ) .  Recorder 3 had a prerecorded t a p e  of 

another  c h i l d  p l ay ing  w i t h  the mul t ico lored  t raZn and the. g reen  

con ta ine r  w h i l e  i n  t h e  hLghcha;lr,. A 1 4  x 16 i n .  mi r ro r  was placed in  

f r o n t  of t h e  TV s c r e e n  i n  t h e  Mirror  Condition. 

A c h a i r  f o r  t h e  pa ren t  (P i n  F i g u r e  1) was loca t ed  to  the.rTght 
2 

of t h e  h ighcha i r  between t h e  h ighchai r  and the TV. The cha i r  was 

o u t  of t h e  camera's f i e l d  y e t  e a s i l y  s een  from the highchair .  T o r  

t h e  prerecord ing  of t h e  pa ren t ,  t h e  c h a i r  rep laced  t h e  highchaix in 

f r o n t  of t h e  camera. 
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ce ,  4 i n .  i n  diameter ,  wi th  t a n  eyes 

and mouth was a t t a c h e d  t o  a c l e a r  p l a s t i c  s t r i n g  which ran  from 

behind t h e  equipment t a b l e ,  ac ros s  t h e  c e i l i n g ,  and down behind 

t h e  h ighcha i r ,  t hus  al lowing t h e  experimenter ,  from h e r  p o s i t i o n  behind 

the  equipment t a b l e  (E i n  F igure  I ) ,  t o  lower t h e  clown face  2 

soundless ly  from t h e  c e i l i n g  t o  an  a r e a  about  one f o o t  above and 

behind t h e  h ighcha i r .  I n  t h e  lowered p o s i t i o n  t h e  clown f a c e  could 

b e  seen  behind t h e  image on t h e  v ideotape  b u t  could n o t  be viewed 

d i r e c t l y  by t h e  c h i l d  s i t t i n g  i n  t h e  h ighcha i r .  6 

A Pola ro id  camera which t akes  4 1 / 2  x 3 112 i n .  b l ack  and w h i t e  

photographs w a s  used t o  t ake  t h e  c h i l d ' s  p i c t u r e  and h i s  pa ren t ' s  

p i c t u r e .  Two pages from a p i c t u r e  album were presented  t o  t h e  c h i l d .  

One page h e l d  a s e t  of n i n e  c h i l d r e n ' s  p i c t u r e s ,  a l l  of t h e  same 

sex  as t h e  c h i l d ,  taken i n  t h e  same experimental  s e t t i n g .  One of 

t h e s e  p i c t u r e s  was of t h e  c h i l d .  The o t h e r  page he ld  a s e t  of - 

n ine  a d u l t s '  p i c t u r e s ,  a l l  of t h e  same s e x  a s  t h e  c h i l d ' s  parent ,  

taken i n  t h e  same exper imenta l  s e t t i n g .  One of t h e s e  p i c t u r e s  was of 

t h e  c h i l d ' s  pa ren t .  Thus, fou r  pages were prepared w i t h  eight 

photographs i n  each: male c h i l d r e n ,  female ch i ld ren ,  male a d u l t s ,  and 

female a d u l t s .  

Procedure 

Upon e n t e r i n g  t h e  experimental  room w i t h  h i s  pa ren t ,  each c h i l d  

was given ample time t o  acqua in t  himself  w i t h  h i s  surroundings. 

During t h e  time necessary  f o r  f a m i l i a r i z a t i o n ,  t h e  experimenter w a s  

s ea t ed  on t h e  f l o o r  (El i n  F igure  1) and t h e  parent: was seated in  

the  corner  c h a i r  (P ) . The o r d e r  of p r e s e n t a t i o n  of the tasks was 1 
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Object  Permanence Task, P i c t u r e  Pzrspec t i v e  Task, and then  Se l f  

Recognit ion Task. 

Object  Permanence Task. The t e s t  of o b j e c t  permanence cons i s t ed  

of f o u r  t a s k s  from U z g i r i s  and Hunt (1966).  These f o u r  t a sks  were 

empi r i ca l ly  s e l e c t e d  by Miller, Cohen, and H i l l  (1970) a s  represen- 

t a t i v e  of a l l  l e v e l s  of o b j e c t  permanence development. (Another 

t a s k  invo lv ing  p a r t i a l  h id ing  w a s  included i n  t h e  M i l l e r ,  Cohen, 

and H i l l  s e l e c t i o n  b u t  was excluded from t h e  p re sen t  study a s  i t  was 

assumed t o  be  i n  an  18-month o l d ' s  r e p e r t o i r e . )  The t a s k s  were 

presented  t o  t h e  c h i l d  i n  random o r d e r  s o  a s  n o t  t o  confound 

performance w i t h  o r d e r  e f f e c t s .  Each t a s k  was presented f o u r  times 

$n success ion  i n  each s e s s i o n  u n t i l  t h e  c r i t e r i o n  of three out  of 

fou r  t r i a l s  wzs reached. Task 4 cont inued t o  b e  presented on t h e  

remaining s e s s i o n s  a s  t h e  c h i l d r e n  considered t h e  Objec t  Permanence 

Task t o  be t h e  most en joyab le  part of t h e  whole - study and looked 

forward t o  p l ay ing  this game. The f o u r  Object  Permanence Tasks 

a r e  descr ibed  below. 

(1)Task 1: Finding a n  o b j e c t  involv ing  one v i s i b l e  displacement,  

The experimenter h e l d  t h e  h o r s e  u n t i l  the c h i l d  showed an h t e r e s t  

i n  i t .  A c l o t h  was then  spread  o u t  w i t h i n  r each  in f r o n t  of the c h i l d  

and t h e  ho r se  was s l i p p e d  under t h e  c l o t h  b e f o r e  t h e  c h i l d  could 

grasp  i t .  The c h i l d  was asked t o  f i n d  t h e  horse .  The ch i ld  was 

given a  s c o r e  of one i f  he  obta ined  t h e  h o r s e  from under the c l o t h  

and a  s c o r e  of zero i f  he  d i d  n o t .  The t a s k  was repeated f o u r  times 

i n  success ion .  

(2) Task 2 ; Finding an  o b j e c t  involv ing  t h r e e  ~ i s i b Z e  displacements.  
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Three c l o t h s  were spread  i n  •’Font of t h e  c h i l d  w i th in  his reach.  Then 

t h e  experimenter  h e l d  t h e  ho r se  i n  such a  way t h a t  h e r  hand d i d  no t  

cover i t  and h i d  i t  succes s ive ly  under each of t h e  c l o t h s .  Thus, 

t h e  ho r se  was hidden under each of t h e  t h r e e  c l o t h s  wh i l e  reappearing 

i n  t h e  two spaces  between t h e  c l o t h s .  The h o r s e  was l e f t  under t h e  

l a s t  c l o t h .  The c h i l d  was then  asked t o  f i n d  the horse.  The t a s k  

was repea ted  f o u r  t imes i n  success ion  a l t e r n a t i n g  the  d i r e c t i o n a l  

sequence of t h e  exper imenter ' s  h i d i n g  pa th  w i t h  each t r i a l .  The 

c h i l d  was g iven  a  s c o r e  of one i f  he  searched d i r e c t l y  under t h e  l a s t  

c l o t h  and obta ined  t h e  horse  and a  s c o r e  of zero i f  he did  no t .  

(3 )  Task 3: Finding  an  o b j e c t  involv ing  one i n v i s i b l e  d isp lace-  

ment. A s i n g l e  c l o t h  was p laced  w i t h i n  r each  i n  f r o n t  of t he  c h i l d .  

While t h e  c h i l d  watched, t h e  experimenter h i d  the hor se  i n  t h e  p l a s t i c  

box, t ipped  t h e  box ups ide  down, moved t h e  box under t h e  c l o t h ,  and 

l i f t e d  the  box s o  t h a t  t h e  ho r se  was l e f t  under t h e  c l o t h .  T h e  

experimenter then  removed t h e  empty box, handed i t  t o  t h e  ch i ld ,  and 

asked him t o  f i n d  t h e  ho r se .  The t a s k  was repea ted  f o u r  times i n  

success ion .  On each t r i a l  t h e  c h i l d  was g iven  a  s c o r e  of one if ke 

searched d i r e c t l y  under t h e  c l o t h  and obta ined  t h e  h o r s e  and a 

s c o r e  of zero i f  h e  d i d  n o t .  

(4)Task 4:  F inding  an  o b j e c t  involv ing  t h r e e  i n v i s i b l e  d is -  

placements.  Three c l o t h s  were arranged w i t h i n  r eack  in f r o n t  of 

t h e  c h i l d .  The ho r se  was hidden i n  t h e  box a s  i n  Task 3. The box 

was then  moved succes s ive ly  under t h e  t h r e e  c l o t h s  reappearing in t h e  

two spaces  between them. The box was l i f t e d  leaving  t h e  horse 

under the l a s t  c l o t h .  The experimenter removed the  empty box, 
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handed i t  t o  t h e  ch i ld ,and  asEed him t o  f i n d  t h e  horse.  The t a s k  

was repea ted  f o u r  t imes i n  success ion ,  a l t e r n a t i n g  t h e  d i r e c t i o n a l  

sequence of t h e  exper imenter ' s  h id ing  pa th  w i t h  each t r i a l .  The 

c h i l d  was g iven  a s c o r e  of one i f  he  searched d i r e c t l y  under the 

c o r r e c t  c l o t h  and ob ta ined  t h e  ho r se  and a s c o r e  of zero  if  he 

d i d  no t .  

P i c t u r e  P e r s p e c t i v e  Task. Af t e r  t h e  completion of t h e  Object  

Permanence Task, t h e  P i c t u r e  Pe r spec t ive  Task w a s  administered . 
The c h i l d  was shown a ca rd  and asked t o  name the p i c t u r e s .  After-  

wards t h e  experimenter  named each s i d e  of t h e  ca rd  a g a i n  us ing  

t h e  c h i l d ' s  words. Then t h e  card  w a s  he ld  v e r t i c a l l y  a t  eye l e v e l  

between t h e  c h i l d  and t h e  experimenter and the experimenter asked 

"What do you see?" A f t e r  wa i t i ng  f o r  a response,  t h e  experimenter 

asked "What do I see?" I f  t h e  c h i l d  r eac t ed  w i t h  puzzlement, t h e  

experimenter showed t h e  c h i l d  a g a i n  what was on  both s i d e s  of t h e  card 

and repea ted  t h e  ques t ions .  Then t h e  experimenter reversed  t h e  card 

s o  t h a t  t h e  viewers  were faced  w i t h  t h e  s i d e  oppos i t e  t h e  one they  

o r i g i n a l l y  saw. The c h i l d  was asked "What does ( c h i l d ' s  name) see?" 

and, then,  "What does Ann see?"  The procedure was repeated f o r  each 

of t h e  s i x  ca rds .  On'every o t h e r  card  t h e  ques t ions  using proper  

names were asked b e f o r e  t h e  ques t ions  involv ing  pronouns, i n  o rde r  t o  

counterbalance t h e  wording of t h e  ques t ions .  The ca rds  were presented 

i n  t h e  fo l lowing  o r d e r ;  a card  w i t h  a d i f f e r e n t  p i c t u r e  on each 

s i d e ,  a ca rd  w i t h  t h e  same p i c t u r e  on each s i d e ,  and a card w i t h  a 

p i c t u r e  on only  one s i d e .  This  was followed by a r e p e a t  of the 



sequence us ing  t h e  second ca rd 'o f  each type.  The answers were 

recorded by t h e  experimenter .  

Each c h i l d ' s  response t o  t h e  ques t ion ,  "What do I see?" o r  

"What does Ann see?"  was c l a s s i f i e d  a s  e i t h e r  c o r r e c t ,  turned-card 

o r  egocen t r i c .  A response was c o r r e c t  i f  t h e  c h i l d  c o r r e c t l y  named 

what t h e  experimenter was see ing .  It was c l a s s i f i e d  as turned-card 

i f  t h e  c h i l d  turned  t h e  ca rd  over o r  walked around t o  see what 

p i c t u r e  was on t h e  exper imenter ' s  s i d e  of t h e  ca rd .  An egocen t r i c  

response was one i n  which t h e  c h i l d  s a i d  t h a t  t h e  experimenter was 

see ing  t h e  same p i c t u r e  he was. 

A t  t h e  end of t h e  experimental  s e s s i o n  t h e  pa ren t  was given a 

check l i s t  des igna t ing  t h e  ways t h e  c h i l d  could r e f e r  t o  himself 

(proper  name, f i r s t  person pronouns, o r  i n c o r r e c t  usage of second 

person pronouns) and t o  t h e  pa ren t  (proper  l a b e l ,  second person 

pronouns, o r  i n c o r r e c t  usage of f i r s t  person pronouns) and a stamped 

envelope addressed t o  t h e  experimenter .  The pa ren t  was asked t o  

record  t h e  c h i l d t s  s p e c i f i c  r e f e rences  t o  s e l f  and pa ren t  dur ing  

a f o u r  t o  f i v e  hour per iod  i n  t h e  next  few days and m a i l  t h e  check 

l i s t  t o  t h e  experimenter  b e f o r e  t h e  fo l lowing  se s s ion .  Ninety-one 

percent  of t h e  check fists were r e tu rned .  

Se l f  Recognit ion Task. A f t e r  t h e  completion of t h e  P i c t u r e  

Pe r spec t ive  Task and b e f o r e  t h e  onse t  of t h e  Se l f  Recognition Task 

proper ,  h d e o  tapes f o r  t h e  P a r e n t  Condit ion and the Discordant  

Condition were taken.  The c h i l d  was allowed t o  cont inue  t o  p lay  

wi th  t h e  horse ,  box and c l o t h s ,  w h i l e  t h e  parent7  w a s  sea ted  i n  a 



c h a i r  a t  t he  end of t h e  t a b l e b i n  f r o n t  of t h e  camera and videotaped 

f o r  t h r e e  minutes.  The experimenter s tood behind the  camera (E 
2 

i n  F igure  1) and conversed w i t h  t h e  pa ren t  during the  videotaping.  

Thus a n  e f f o r t  w a s  made t o  d i r e c t  t h e  p a r e n t ' s  a t t e n t i o n  toward the 

camera and keep t h e  movements n a t u r a l  and spontaneous. Af te r  t h e  

v ideotap ing  a Po la ro id  photograph of t h e  pa ren t  was taken by t h e  

experimenter .  Then t h e  c h a i r  was moved t o  i ts  t e s t  p o s i t i o n  t o  the 

r i g h t  of t h e  h ighcha i r  (PZ) and t h e  h ighcha i r  rep laced  t h e  p a r e n t ' s  

c h a i r  i n  f r o n t  of t h e  camera. 

The c h i l d  was s e a t e d  i n  t h e  h ighcha i r  (S ) with t h e  mult icolored 
2 

t r a i n  and t h e  green  con ta ine r  i n  f r o n t  of him. The pa ren t  was 

sea t ed  t o  t h e  r i g h t  of t h e  c h i l d  (PZ) a s  descr ibed  e a r l i e r .  A 

Pola ro id  photograph of t h e  c h i l d  was taken by t h e  experimenter.  

Then t h e  experimenter  s tood  behind t h e  camera (E ) and t h e  c h i l d  was 
2 

videotaped f o r  t h r e e  minutes wh i l e  h e  spontaneously played w i t h  the 

t r a i n  and t h e  con ta ine r  o r  engaged i n  v e r b a l  exchanges withhis 

pa ren t  o r  t h e  experimenter .  Nothing was on t h e  TV a t  t h a t  t i m e .  

The c h i l d  was encouraged t o  look  towards t h e  camera by h i s  s e a t i n g  

arrangement, t h e  p o s i t i o n  of t h e  experimenter and the parent ,  

and a t tempts  by both  a d u l t s  t o  converse w i t h  him. A f t e r  two minutes  

t h e  clown f a c e  was lowered behind t h e  c h i l d  and remained t h e r e f o r  

30 seconds. The t a p e  w i t h  t h e  recorded segments of  t h e  parent  and 

t h e  c h i l d  was t r a n s f e r r e d  from Recorder 1 (connected t o  the  camera) 

t o  Recorder 2. A new t ape  was pu t  on Recorder 1 t o  record t h e  

c h i l d ' s  behavior  throughout t h e  s e s s i o n .  
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I n  t h e  course  of t h e  t e s t ' s e s s i o n  each s u b j e c t  w a s  shown f o u r  

d i f f e r e n t  three-minute t a p e  segments which were des igna ted  Simultaneous, 

Discordant ,  Other Chi ld  and Pa ren t  condi t ions .  These t ape  segments 

w e r e  shown i n  t h e  TV s c r e e n  i n  f r o n t  of t h e  c h i l d  and t h e  c h i l d  was 

asked t o  look a t  t h e  TV s c r e e n  a t  t h e  beginning of each segment. 

The mul t ico lored  t r a i n  and t h e  green con ta ine r  were l e f t  with the 

c h i l d  throughout t h e  e n t i r e  s e s s ion .  

I n  t h e  Simultaneous Condit ion t h e  c h i l d  saw himself i n  immediate 

feedback, i .e. ,  a l l  movements of h i s  image were i d e n t i c a l  t o  his 

concurren t  movements. A f t e r  two minutes t h e  clown f a c e  was lowered 

f o r  30 see .  so  t h a t  t h e  c h i l d  saw i t  behind h i s  image on the TV 

sc reen  b u t  so  t h a t  i t  was n o t  o therwise  i n  h i s  v i s u a l  f i e l d .  

I n  t h e  Discordant  Condit ion t h e  chi:d saw himself a s  he was 

minutes e a r l i e r .  Thus t h e  movements of h i s  image d id  no t  co inc ide  

w i t h  t h e  movements he  was c u r r e n t l y  making. A f t e r  two minutes t h e  

clown f a c e  appeared i n  t h i s  prerecorded t a p e  f o r  30 seconds. 

I n  t h e  Other  Child Condit ion t h e  c h i l d  saw a prerecorded t a p e  of 

another  c h i l d  i n  t h e  h ighcha i r  p lay ing  w i t h  t h e  mult icolored t r a i n  

8 
and the  green c o n t a i n e r .  A f t e r  two minutes the clown f a c e  appeared 

behind t h e  o t h e r  c h i l d  on t h e  TV sc reen  and remained there f o r  

30 seconds. 

I n  t he  Pa ren t  Condit ion t h e  c h i l d  saw t h e  t a p e  of h i s  parent  

made minutes be fo re .  

The t ape  shown on t h e  TV sc reen  was c o n t r o l l e d  by- plugging t h e  

antenna s e l e c t o r  i n t o  the  p a r t i c u l a r  r eco rde r  des i r ed .  Recorder 1, 

which was connected t o  t h e  camera and which was con t inua l ly  recordfng 
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t h e  c h i l d ' s  behavior  throughout t h e  se s s ion ,  was switched on t h e  TV 

sc reen  f o r  t h e  Simultaneous Condit ion.  Recorder 2 w i th  t h e  prere-  

corded t ape  of t h e  p a r e n t ' s  image and c h i l d ' s  own image minutes 

e a r l i e r  was connected t o  t h e  TV sc reen  f o r  t h e  Pa ren t  Condit ion 

and t h e  Discordant  Condit ion.  Recorder 3 con ta in ing  t h e  prerecorded. 

t a p e  of another  c h i l d  i n  t h e  h ighchai r  p l ay ing  wi th  t h e  mul t ico lored  

t r a i n  and t h e  green  con ta ine r  was connected t o  t h e  TV sc reen  f o r  t h e  

Other Child Condit ion.  

During t h e  f i n a l  30 seconds of any cond i t i on  i n  which t h e  c h i l d  

d i d  n o t  spontaneously l a b e l  t h e  image t h e  experimenter pointed t o  

t h e  image on t h e  TV s c r e e n  and asked t h e  c h i l d  what h e  saw. 

A Mirror Condit ion was presented  a f t e r  completion of t h e  v ideotape  

c o n d i t i m s .  The mi r ro r  was placed i n  f r o n t  of t h e  TV sc reen  and t h e  

c h i l d t s  behavior  was v ideotaped  f o r  t h r e e  minutes.  A f t e r  two minutes 

t h e  clown f a c e  was lowered f o r  30 seconds a s  i n  the Simultaneous - 

Condition. I f  t h e  c h i l d ' s  r e f l e c t i o n  was no t  spontaneously named, 

t h e  experimenter po in ted  t o  i t  dur ing  t h e  f i n a l  30 seconds and asked 

t h e  c h i l d  what he  saw. 

The o rde r  of  p r e s e n t a t i o n  of t hese  conditi .ons was as fol lows:  

Pa ren t ,  Discordant ,  Other  Chi ld ,  Simultaneous and Mirror .  The Pa ren t  

Condit ion was presented  f i r s t  i n  o rde r  t o  i n c r e a s e  the p r o b a b i l i t y  

t h a t  t h e  c h i l d  would b e  i n t e r e s t e d  i n  a t t e n d i n g  t o  t h e  TV. The 

Simultaneous and Mirror  cond i t i ons  were placed l a s t . s o  t h a t  (a)any 

f a t i g u e  e f f e c t  would b e  b i a sed  a g a i n s t  t h e  two cond i t i ons  tn which 

s e l f  r ecogn i t i on  was expected t o  occur f i r s t ,  and ( b ) t h e r e  could b e  

no wi th in-sess ion  car ry-over  from them t o  t h e  Discordant  ConditLon. 
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A f t e r  t h e  Mir ror  Condit ion t h e  c h i l d  was presented  wi th  t h e  Photo.- 

graph Condit ion,  The c h i l d  was shown a s e t  of n ine  photographs of 

a d u l t s  of t h e  same s e x  i n  t h e  same s e t t i n g ,  one of which was of h i s  

p a r e n t ,  and asked t o  f i n d  h i s  p a r e n t ' s  p i c t u r e .  Then t h e  c h i l d  was 

shown a s e t  of n i n e  photographs of  c h i l d r e n  of t h e  same sex  i n  t h e  

s a m e  s e t t i n g ,  one of which was of h imse l f ,  and asked t o  f i n d  his 

p i c t u r e .  Af t e r  each s e s s i o n  t h e  f i l l e r  p i c t u r e s  w i t h i n  each set 

were rear ranged  s o  t h a t  t h e  new photographs of the c h i l d  and his 

pa ren t  taken a t  t h e  beginning of t h e  next  s e s s i o n  could b e  placed 

i n  d i f f e r e n t  p o s i t i o n s .  

The pa ren t  was asked t o  b r i n g  t h e  c h i l d  dur ing  the  t ime of day 

when he  was most r e s t e d  and a l e r t ,  thus most of t h e  se s s ions  r a n  

smoothly, Occasional ly,  however, a  c h i l d  c r i e d  o r  became i r r i t a b l e  

and t h e  s e s s i o n  was i n t e r r u p t e d  u n t i l  he was ready t o  resume. On n i n e  

occas ions  involv ing  two c h i l d r e n  t h e  c h i l d  could b e  calmed only  by 

continuous c o n t a c t  w i t h  t h e  pa ren t  tkus  t e s t i n g  was completed w i t h  

t h e  c h i l d  s i t t i n g  on t h e  p a r e n t ' s  l a p  o r  i n  c l o s e  con tac t  w i t h  

9 t h e  parent .  

A t  t he  end of t h e  i n i t i a l  s e s s i o n  t h e  experimenter interviewed 

t h e  pa ren t  a s  t o  t h e  e x t e n t  of t h e  c h i l d ' s  p rev ious  exper ience  w i t h  

mi r ro r s .  Although t h e  in t e rv i ew was informal  i n  s t r u c t u r e ,  the 

fo l lowing  s p e c i f i c  ques t ions  were asked.  How many mlCcrors OP 

r e f l e c t i v e  s u r f a c e s  (e .g . ,  shiny me ta l  r e f r i g e r a t o r )  are tkere i n  

t h e  home a t  t h e  ch i ld ' s  l e v e l ?  How o f t e n  do you hold t h e  c h i l d  up 

t o  a  mi r ro r  n o t  a t  h i s  l e v e l ?  Is t h e r e  a  r e g u l a r  t i m e  t h a t  the 

c h i l d  spends i n  f r o n t  of t h e  mi r ro r  (e.g., ba th ing  o r  d re s s ing )?  Have 
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you no t i ced  anyth ing  about  t hg  n a t u r e  of t h e  ch i ld ' s  i n t e r a c t i o n  

wi th  and i n t e r e s t  i n  mi r ro r s?  What i s  your i n t e r a c t i o n  w i t h  t h e  

c h i l d  when he  i s  i n  f r o n t  of t h e  mi r ro r  (e .g . ,  peek-a-boo)? Has t h e  

c h i l d  seen  home movies of h imsel f?  How o f t e n  does h e  s e e  s l i d e s  

o r  photographs of h imsel f?  How o f t e n  does he  watch TV? Is h e  

i n t e r e s t e d  i n  TV? On subsequent  s e s s i o n s  t h e  experimenter quest ioned 

t h e  pa ren t  a s  t o  whether t h e r e  was any change i n  t h e  c h i l d ' s  r e a c t i o n  

t o  o r  exper ience  w i t h  m i r r o r s ,  photographs, o r  TV. I n  add i t i on ,  

t h e  pa ren t  was caut ioned  a g a i n s t  t r a i n i n g  t h e  c h i l d - o n  mi r ro r  

r ecogn i t i on ,  photograph r ecogn i t i on ,  e t c ,  I n  genera l ,  t he  pa ren t s  

cooperated extremely w e l l  bo th  i n  observing t h e i r  c h i l d r e n ' s  

behavior ,  and, t o  t h e  b e s t  of t h e  exper imenter ' s  knowledge, in  n o t  

coaching t h e  c h i l d r e n  i n  r ecogn i t i on  t a s k s  a t  home. 

The d a t a  from t h e  Pa ren t ,  Discordant ,  Other Child,  Simultaneous, 

and Mirror cond i t i ons  were c o l l e c t e d  from the -v ideo tapes  of t h e  

se s s ions .  The response  measures f o r  each c h i l d  w e r e  (1)occurrence  

of t h e  c h i l d  looking  behind himself  i n  s e a r c h  f o r  the clown f a c e  

a f t e r  having seen  i t  appear  behind t h e  image on t h e  TV o r  mi r ro r ,  

( 2 ) v e r b a l i z a t i o n s  i n  which t h e  c h i l d  i d e n t i f i e d  what he saw on the 

TV o r  mi r ro r ,  (3 )a t t en ' t i on  time expressed as the percentage  of t i m e  

spen t  a t t e n d i n g  t o  t h e  TV sc reen  o r  mir ror  i n  t h e  f i r s t t w o  minutes 

10 
of each condi t ion ,  (4)movement t e s t i n g  t i m e  expressed a s  the per- 

centage of a t t e n t i o n  t ime spen t  i n  r e p e t i t i v e  movement i n  t h e  f i r s t  

two minutes of each cond i t i on .  

Two response measures were used i n  determining whether t h e  c h i l d  

evidenced s e l f  r ecogn i t i on  i n  t h e  videotaped condi t ions .  If the 



c h i l d  turned around t o  look behind himself a f t e r  having seen t h e  

clown f a c e  appear behind t h e  image on t h e  TV o r  mi r ro r ,  he was 

judged t o  have recognized t h e  image a s  h i s  own. Likewise, i f  t h e  

c h i l d  v e r b a l l y  i d e n t i f i e d  h i s  s e l f  image w i t h  a  f i r s t  person 

pronoun o r  h i s  own name and d i d  n o t  a l s o  i d e n t i f y  t h e  Other Child 

Condit ion wi th  a s e l f  l a b e l ,  h e  was judged t o  have recognized t h e  

image a s  h i s  own. These two d i f f e r e n t  c r i t e r i a  were used i n  making 

judgments i n  o r d e r  that: a  more accu ra t e  measure of s e l f  recogni.t ion 

could be  made 

The s e s s i o n  on which i n i t i a l  s e l f  r e c o g n i t i o n  was s a i d  t o  occur i n  

a  given cond i t i on  was determined by whether t h e  c h i l d  a l s o  showed 

s e l f  r ecogn i t i on  i n  t h a t  c a n d i t i o n  on t h e  fo l lowing  se s s ion ,  thereby 

i n d i c a t i n g  t h e  response  w a s  a  s t a b l e  one. Thus, a c h i l d  was s a i d  

t o  have recognized himself  on ly  when h e  d i d  so  on  two success2ve 

s e s s i o n s  w i t h  t h e  f i r s t  of t h e s e  being des igna ted  the  r ecogn i t i on  

se s s ion .  

R e l i a b i l i t y  i n d i c e s  were obta ined  f o r  t h e  measures of a t t e n t Z o n  

t i m e  and movement t e s t i n g  t i m e  by having a  second person s c o r e  one  

s e s s i o n  from each c h i l d ' s  d a t a .  Scoring was done a f t e r  the s tudy  

was completed. The au tho r  scored  a l l  t h e  v ideotapes  and then a 

second person observed h e r  s c o r e  a t t e n t i o n  t i m e  and movement t e s t i n g  

time i n  a  t r a i n i n g  tape .  The two people then  s imultaneously rescored  

t h e  same tape  t h r e e  t i m e s .  Af t e r  t h i s  t r a i n i n g  procedure the second 

person independent ly scored  one s e s s i o n  from each  c h i l d ' s  da ta .  

The c o r r e l a t i o n  between t h e  two s c o r e s  

1 2  
and .96 f o r  movement t e s t i n g  t i m e .  

was .97 f o r  a t t e n t i o n  time 
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I n  a d d i t i o n  t o  t h e  above measures, s c o r e s  of two behaviors  def ined  

i n  t h e  p r e s e n t  s tudy  a s  de fe r r ed  i m i t a t i o n  and matching behavior  were 

taken from t h e  videotaped cond i t i ons .  Deferred i m i t a t i o n  was scored 

when t h e  c h i l d  wi tnessed  a n  a c t i o n  by t h e  image and proceeded t o  

copy t h a t  a c t i o n  wh i l e  no longer  a t t end ing  t o  t h e  image. Matching 

behavior  was scored  when t h e  c h i l d  t r i e d  t o  d u p l i c a t e  t h e  ongoing 

behavior  of t h e  image on t h e  TV whi le  a t t e n d i n g  t o  t h e  image's 

behavior  and s imul taneous ly  c o r r e c t i n g  h i s  Own behavior .  By 

d e f i n i t i o n ,  de fe r r ed  i m i t a t i o n  and matching behaviors  could occur  

only  i n  t he  Pa ren t ,  Discordant ,  and Other Child condi t ions ,  as t h e  

behaviors  i n  t h e  Simultaneous and Mirror  condi t ions  were  always 

concurrent  w i t h  t h e  s u b j e c t  ' s behavior .  Scores  f o r  de fe r r ed  i m i t a t i o n  

and matching behavior  were obta ined  by viewing the videotaped 

cond i t i on  and t h e  c h i l d ' s  response t o  i t  s imultaneously.  

Analyses of va r i ance  computed on d a t a  from the above measures 

a r e  presented  i n  t a b l e s  i n  Appendix D. The raw d a t a  a r e  p r e s e ~ t e d  

i n  t a b l e s  i n  Appendix E.  



Resu l t s  

A l l  c h i l d r e n  recognized themselves f i r s t  i n  t h e  Mirror Condi- 

t i o n ,  then i n  t h e  Simultaneous Condition, and f i n a l l y  i n  t h e  Discordant  

and Photograph cond i t i ons .  Recognition of t h e  parent  i n  the  v ideotape  

and photographs preceded s e l f  recogni t ion .  This  sequence was t h e  

same f o r  a l l  c h i l d r e n .  Table 1 shows t h e  s e s s i o n s  i n  which t h e  

c h i l d r e n  i n i t i a l l y  recognized t h e i r  p a r e n t s  i n  t h e  Pa ren t  Condit ion 

and themselves i n  t he  Mirror ,  Simultaneous, and Discordant condi t ions ,  

t h e i r  sexes ,  t h e i r  ages  a t  r ecogn i t i on ,  t h e  c r i t e r i a  by which 

judgments of r e c o g n i t i o n  were made f o r  each c h i l d ,  and t h e  number of 

s e s s i o n s  g iven  each c h i l d .  Five. c h i l d r e n  d i d  n o t  evidence s e l f  

r ecogn i t i on  i n  t h e  Discordant  Condit ion by t h e  end of t h e  s tudy.  

Two c h i l d r e n  evidenced s e l f  r ecogn i t i on  i n  two condi t ions  i n  the 

same se s s ion ;  one recognized h e r s e l f  i n  t h e  Mirror  and Simultaneous 

condi t ions  i n  t h e  same s e s s i o n  and one recognized himself i n  the 

Simultaneous and Discordant  cond i t i ons  i n  t h e  same sess ion .  No 

c h i l d ,  however, showed a r e v e r s a l  i n  t h e  developmental seque-nce 

descr ibed  above. 

Parent  r ecogn i t i on  on v ideotape  occurred i n  the  f i r s t  s e s s i o n  

f o r  e i g h t  c h i l d r e n  and i n  t h e  second s e s s i o n  f o r  t he  remaining 

t h r e e  ch i ld ren ,  i n d i c a t i n g  t h a t  they were a b l e  t o  recognize a 

f a m i l i a r  f i g u r e  on t h e  TV medium. A c h i l d  was judged t o  Iuve  

recognized h i s  pa ren t  when he c a l l e d  the  image i n  t h e  Parent  

Condition by name. For most c h i l d r e n  t h e  naming was accompanied by 
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smi les ,  po in t ing ,  and s h i f t e d l g l a n c e s  back and f o r t h  between t h e  

r e a l  pa ren t  and t h e  TV image. The c h i l d r e n  who were n o t  judged 

t o  have recognized t h e i r  p a r e n t s  i n  t h e  f i r s t  s e s s i o n  had l a b e l s  

f o r  t h e i r  p a r e n t s  b u t  d i d  n o t  u s e  them t o  l a b e l  t h e  Pa ren t  Condition, 

a l though they s h i f t e d  t h e i r  g lances  back and f o r t h  between their 

r e a l  pa ren t  and t h e  TV image. The mean number of s e s s ions  t o  

pa ren t  r e c o g n i t i o n  was 1.3. The age range i n  which t h e  c h i l d r e n  

i n i t i a l l y  evidenced p a r e n t  r ecogn i t i on  was 18 t o  19 months. Af t e r  

i n i t i a l  pa ren t  r e c o g n i t i o n  t h e  c h i l d r e n  evidenced pa ren t  r ecogn i t i on  

on 97% of t h e  remaining se s s ions .  Pa ren t  r ecogn i t i on  i n . t h e  

Photograph Condit ion occurred  a t  approximately the same time a s  

pa ren t  r ecogn i t i on  on v ideotape  and i s  d iscussed  l a t e r  w i t h  the 

r e s u l t s  of t h e  c h i l d r e n ' s  performance i n  t h e  Photograph Condition. 

The average age a t  which t h e  c h i l d r e n  recognized themselves 

i n  t h e  Mirror  Condi t ion  was 20 months w i t h  an  age  range of 19 t o  
- 

21 months. The mean number of s e s s i o n s  t o  mi r ro r  recogni t ion  was 

2.9 w i t h  a range  of 2 to. 4 s e s s ions .  Se l f  r ecogn i t i on  in the 

Mirror  Condit ion followed p a r e n t  r ecogn i t i on  by an average of 1 .8  

s e s s i o n s  w i t h  a range  of 0 t o  3 se s s ions .  Seven ch i ld ren  evidenced 

s e l f  r ecogn i t i on  by tu rn ing  t o  look f o r  t h e  clown f a c e  

and t h r e e  by naming t h e i r  images. l3 Af te r  t h e i r  i n i t i a l  s e l f  

r ecogn i t i on  i n  t h e  Mirror  Condit ion t h e  c h i l d r e n  evidenced s e l f  

r ecogn i t i on  i n  t h i s  c o n d i t i o n  on 93% of t h e  remaining sess ions .  

The average age a t  which t h e  c h i l d r e n  recognized themselves 

i n  t h e  Simultaneous Condit ion was 22 months w i t h  an age  range oE 
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20 t o  24 months. The mean number of s e s s i o n s  t o  s e l f  r ecogn i t i on  was 

4.7 w i t h  a  range of 3 t o  7 s e s s i o n s .  Se l f  r ecogn i t i on  i n  t h e  

Simultaneous Condit ion followed mi r ro r  r ecogn i t i on  by an  average 

of 1.5 s e s s i o n s  w i t h  a  range of 0  t o  3 se s s ions .  Two c h i l d r e n  

evidenced s e l f  r e c o g n i t i o n  by tu rn ing  t o  look f o r  t h e  clown face ,  

f i v e  c h i l d r e n  by naming t h e  image, and f o u r  c h i l d r e n  by b o t h  

c r i t e r i a .  Af t e r  i n i t i a l  s e l f  r ecogn i t i on  i n  t h e  Simultaneous 

Condit ion the  c h i l d r e n  evidenced s e l f  r ecogn i t i on  i n  this cond i t i on  

on 88% of t h e  remaining s e s s i o n s .  

Three of t h e  s i x  c h i l d r e n  who recognized themselves i n  t h e  

Discordant  Condit ion d i d  s o  a t  23 months and t h e  remaining three 

a t  24 months. The mean number of s e s s i o n s  t o  s e l f  r ecogn i t i on  f o r  

t h i s  cond i t i on  was 6.5 w i t h  a  range of 6 t o  7 se s s ions .  For these 

c h i l d r e n  s e l f  r ecogn i t i on  i n  t h e  Discordant  Condit ion followed 

r ecogn i t i on  i n  t h e  Simultaneous Condit ion by _an average  of 2.0 

s e s s i o n s  wi th  a  range of 0  t o  3 se s s ions .  A l l  six c h i l d r e n  evidenced 

s e l f  r ecogn i t i on  by naming t h e  image. A f t e r  i n i t i a l  s e l f  r ecogn i t i on  

i n  t h e  Discordant  Condit ion,  t h e s e  c h i l d r e n  evidenced s e l f  r ecogn i t i on  

i n  100% of t h e  remaining s e s s i o n s .  F ive  c h i l d r e n  completed the 

s tudy  (one a t  25 months and fou r  a t  26 months) wi thout  having 

evidenced s e l f  r ecogn i t i on  i n  t h e  Discordant  Condition. These 

f i v e  ch i ld ren ,  however, d i d  recognize themselves i n  t h e  Photograph 

Condit ion a s  d i d  f i v e  of t h e  c h i l d r e n  who recognized themselves 

i n  t h e  Discordant  Condit ion.  The c h i l d r e n ' s  performance i n  the 

Photograph Condit ion i s  presented  l a t e r .  
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An i n t e r e s t i n g  p a t t e r n  emerged w i t h  r e s p e c t  t o  t h e  two c r i t e r i a  

f o r  s e l f  r ecogn i t i on  i n  t h e  videotaped cond i t i ons .  The c h i l d r e n  

evidenced i n i t i a l  s e l f  r ecogn i t i on  by tu rn ing  t o  search  f o r  t h e  

clown f a c e  only  i n  t h e  Mirror  and Simultaneous condi t ions .  The 

c h i l d r e n  d i d  n o t  respond t o  t h e  clown f a c e  i n  t h e  Discordant and 

Other Child cond i t i ons  by tu rn ing  t o  look  f o r  i t  behind them. 

Rather ,  they responded by o r i e n t i n g  toward t h e  TV or  by searching 

t h e  c e i l i n g  where t h e  clown f a c e  was s t o r e d  when not  i n  use. The 

only except ions  t o  t h i s  were one c h i l d  who a f t e r  recognizing himself 

i n  t h e  Discordant  Condit ion on two occasions turned t o  look f o r  t h e  

clown f a c e  i n  t h a t  cond i t i on  and another  who once turned t o  l o o k  

f o r  t h e  clown f a c e  i n  t h e  Other Chi ld  Condit ion,  

There w e r e  two d i s t i n c t  pe r iods  dur ing  t h e  course of t h e  s tudy  

when t h e  c h i l d r e n  named a l l  t h e  c h i l d  images a s  themselves. These 

per iods  were b e f o r e  s e l f  r ecogn i t i on  i n  t h e  Mirror  - Condition and 

a f t e r  s e l f  r e c o g n i t i o n  i n  t h e  Simultaneous Condition. Four children 

l abe l ed  a l l  t h e  c h i l d  images w i t h  t h e i r  f i r s t  names be fo re  recognilti,on 

i n  t he  Mirror  Condit ion (two c h i l d r e n  d i d  so  f o r  one sess ions ,  two 

f o r  two s e s s i o n s ) .  I n  a l l  f o u r  ca ses  when t h e  c h i l d r e n  began 

l a b e l i n g  only t h e i r  ,own images a s  s e l f ,  a  f i r s t  person  pronoun 

was used i n s t e a d  of a  proper  name. Af t e r  s e l f  r ecogn i t i on  i n  t h e  

Simultaneous Condit ion and be fo re  s e l f  r ecogn i t i on  in  the Discordant 

Condit ion,  n i n e  c h i l d r e n  l abe l ed  a l l  t h e  c h i l d  images a s  themselves 

( f i v e  d i d  so f o r  one ses>;ion, t h r e e  f o r  two se s s ions ,  and one f o r  

t h r e e  se s s ions )  . 
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Af te r  s e l f  r ecogn i t i on  in, t h e  Simultaneous Condit ion four  c h i l d r e n  

showed u n s t a b l e  r ecogn i t i on  i n  t h e  Discordant  Condit ion i n  t h a t  they 

f l u c t u a t e d  from s e s s i o n  t o  s e s s i o n  a s  t o  whether they ve rba l ly  i d e n t i -  

f i e d  a l l  t h e  c h i l d  images a s  s e l f  o r  j u s t  t h e  s e l f  images. Only 

one of t h e s e  f o u r  even tua l ly  showed s t a b l e  s e l f  recogni t ion  i n  the 

Discordant  Condit ion by v e r b a l l y  i d e n t i f y i n g  only t h e  images in the 

Discordant ,  Simultaneous, and Mirror  cond i t i ons  a s  s e l f  f o r  two o r  

more consecut ive  s e s s i o n s .  It was only  i n  t h e  Discordant  Condit ion 

t h a t  such u n s t a b l e  s e l f  r ecogn i t i on  was observed. 

Overa l l  Performance 

At t en t ion  Time. The c h i l d r e n  attende.d most t o  t h e  images i n  

t h e  Simultaneous, Discordant ,  and P a r e n t  condf.tions a s  can b e  seen  

i n  F igure  2 which shows t h e  mean percentage  of a t t e n t i o n  t i m e  in 

each cond i t i on  i n  each se s s ion .  The number of c h i l d r e n  who showcd 

i n i t i a l  s e l f  r e c o g n i t i o n  i n  the Mirror ,  Simultaneous, - and Discordant  

condi t ions  i n  each s e s s i o n  i s  shown below t h e  absc i s sa .  The mean 

percentages of a t t e n t i o n t i m e  i n  each cond i t i on  i n  e a c h  of the e i g h t  

s e s s i o n s  a r e  found i n  Table 2. 

A t t en t ion  i n  the  Simultaneous Condit ion increased  b e f o r e  t h e  

c h i l d r e n  showed s e l f  r e c o g n i t i o n  i n  t h i s  cond i t i on  and remained 

h igh  f o r  t h e  remainder of t h e  s tudy .  A t t en t ion  i n  t h e  Discordant  

Condit ion was a l s o  h igh  throughout t h e  s tudy  b u t  peaked be fo re  t h e  

c h i l d r e n  showed s e l f  r ecogn i t i on  i n  t h i s  condi t ion .  The c h i l d r e n ' s  

a t t e n t i o n  i n  t h e  Other Chi ld  Condit ion was low ac ros s  a l l  eight 

ses s ions ,  a l though a  peak occurred p r i o r  t o  s e l f  recogni t ion  i n  t h e  

Discordant  Condit ion.  A t t e n t i o n  i n  the .Mir ror  Condition, t h e  l a s t  
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cond i t i on  shown t o  t h e  c h i l d r e n ,  was a l s o  low throughout the  s tudy  
I 

even b e f o r e  and du r ing  t h e  s e s s i o n s  i n  which most c h i l d r e n  recognized 

themselves i n  t h e  mi r ro r .  There w a s ,  however, a n  i n c r e a s e  i n  

a t t e n t i o n  i n  t h e  Mir ror  Condit ion which coincided wi th  t h e  time t h e  

c h i l d r e n  showed s e l f  r e c o g n i t i o n  i n  t h e  Simultaneous Condition. 

The c h i l d r e n ' s  a t t e n t i o n  i n  t h e  Pa ren t  Condit ion was moderately h igh  

and r e l a t i v e l y  c o n s i s t e n t  a c r o s s  t h e  e i g h t  s e s s i o n s .  

A t t en t ion  t i m e  i n  t h e  Pa ren t ,  Simultaneous, and Discordant  

cond i t i ons  was s i g n i f i c a n t l y  g r e a t e r  than  i n  t h e  Other Child o r  

Mirror  cond i t i ons  when a l l  s e s s i o n s  were considered toge ther .  

This  f i n d i n g  was i n d i c a t e d  by a Tukey (E<  .05) followup of a  

s i g n i f i c a n t  main e f f e c t  f o r  cond i t i ons ,  - F(4, 36) = 10.12, 2 < .001, 

which was r evea l ed  i n  a Condit ions x Sex x Sess ions  a n a l y s i s  of 

va r i ance  of t h e  percentage  of a t t e n t i o n  time f o r  s e s s i o n s  1 through 

8. The a n a l y s i s  a l s o  y i e lded  a  s i g n i f i c a n t  main e f f e c t  f o r  s e s s i o n s ,  
- 

F(7, 63) = 3.33, E < .005, b u t  t h e r e  were no s i g n i f i c a n t  i n t e r a c t i o n s  - 

o r  main e f f e c t  f o r  sex.  . 

The c h i l d r e n  showed a n  o v e r a l l  i n c r e a s e  in a t t e n t i o n  over s e s s i o n s .  

The mean percentages  f o r  a t t e n t i o n  time i n  each  s e s s i o n  are found 

i n  Table 2 .  A Tukey (p < .05) followup of the main e f f e c t  f o r  

s e s s i o n s  showed a t t e n t i o n  i n  s e s s i o n s  4, 5 ,  and 7 t o  b e  g r e a t e r  

than i n  s e s s i o n  I.  

Movement Tes t ing  Time. The c h i l d r e n  exh ib i t ed  much more movement 

t e s t i n g  i n  t h e  cond i t i ons  i n  which t h e r e  was a correspondence between 

s e l f  and image movement (Simultaneous and Mirror  condit ions)  than  in 

t h e  o t h e r  cond i t i ons  i n  which t h e r e  was no such correspondence. This  
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can be seen  i n  F igu re  3 which shows t h e  mean percentage of a t t e n t i o n  
L 

time spen t  i n  movement t e s t i n g  i n  each cond i t i on  i n  each sess ion .  Again, 

t h e  number of c h i l d r e n  who showed s e l f  r ecogn i t i on  i n  the Mirror ,  Simul- 

taneous,  and Discordant  cond i t i ons  i n  each s e s s i o n  i s  shown below t h e  

a b s c i s s a .  The mean percentages  of a t t e n t i o n  time spent  i n  movement 

t e s t i n g  i n  each cond i t i on  i n  each of t h e  e i g h t  s e s s i o n s  a r e  i n  Table 3 .  

Throughout t h e  s tudy  t h e  c h i l d r e n  exh ib i t ed  t h e  most movement 

t e s t i n g  i n  t h e  Simultaneous Condition. An i n i t i a l  i nc rease  i n  movement 

t e s t i n g  i n  t h e  Simultaneous Condit ion occurred p r i o r  t o  t h e  time the  

c h i l d r e n  showed s e l f  r e c o g n i t i o n  i n  t h i s  cond i t i on .  Ten of t h e  11 c h i l -  

d ren  showed movement t e s t i n g  i n  t h e  Simultaneous Condition be fo re  they 

recognized themselves.  l4  Movement t e s t i n g  i n  t h e  Mirror Condition was 

l e s s  than  i n  t h e  Simultaneous Condit ion b u t  more than  i n  t he  o t h e r  con- 

d i t i o n s .  Although t h e r e  was r e l a t i v e l y  l i t t l e  movement t e s t i n g  i n  t h e  

Mir ror  Condit ion b e f o r e  o r  dur ing  s e l f  r ecogn i t i on  i n  t h i s  condi t ion ,  
- 

movement t e s t i n g  i n  t h i s  cond i t i on  increased  when s e l f  recogni t ion  

occurred i n  t h e  Simultaneous Condition. ~ o v e m e n t  t e s t i n g  i n  t h e  D i s -  

cordant  Condit ion was low throughout t h e  s tudy  w i t h  a peak p r i o r  t o  t he  

time t h e  c h i l d r e n  recognized themselves i n  t h i s  condi t ion .  The p a t t e r n  

of movement t e s t i n g  i n  t h e  Other Child Condit ion was s i m i l a r  t o  t h a t  i n  

t h e  Discordant  Condit ion except  t h a t  t h e r e  was a  f a s t e r  drop i n  t h e  

s p u r t  of movement t e s t i n g  which occurred a t  t h e  time the  ch i ld ren  show- 

ed s e l f  r ecogn i t i on  i n  t h e  Discordant  Condit ion.  Movement t e s t i n g  i n  

t h e  Pa ren t  Condit ion remained low throughout t h e  study. 
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Figure  3 .  Mean percentage  of a t t e n t i o n  t i m e  spent  in movement 

t e s t i n g  i n  each cond i t i on  f o r  s e s s i o n s  1 through 8. 
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When a l l  s e s s i o n s  were cons'idered toge the r ,  movement t e s t i n g  was 

s i g n i f i c a n t l y  g r e a t e r  i n  t h e  Simultaneous Condit ion than  i n  any 

of t h e  o t h e r  cond i t i ons  and movement t e s t i n g  was s i g n i f i c a n t l y  g r e a t e r  

i n  t h e  Mirror  Condit ion than  i n  t h e  Pa ren t  Condition. These f i n d i n g s  

were ind ica t ed  by a  Tukey (2 < .05) followup of a  s i g n i f i c a n t  main 

e f f e c t  f o r  cond i t i ons ,  F ( 4 ,  36) = 14.63, 2 < .001, which was 

revea led  i n  a  Condit ions x Sex x  Sess ions  a n a l y s i s  of var iance  

of t h e  percentage  of a t t e n t i o n  time s p e n t  i n  movement t e s t i n g  f o r  

s e s s i o n s  1 through 8. Th i s  a n a l y s i s  y i e lded  no s i g n i f i c a n t  i n t e r -  

a c t i o n s  o r  o t h e r  main e f f e c t s .  

Pa ren t  Recognit ion 

At t en t ion  Time. I n  t h e  s e s s i o n  i n  which t h e  c h i l d r e n  recognized 

t h e i r  p a r e n t s  i n  t h e  P a r e n t  Condit ion,  they showed s l i g h t l y  more 

a t t e n t i o n  i n  t h a t  condi t ion.  than  i n  any of t h e  o t h e r  condi t ions .  Wh.zn 

j u s t  t h i s  s e s s i o n  was cons idered ,  t h e  percentage  means f o r  a t t e n t i o n  

time were 39% i n  t h e  P a r e n t  Condition, 37% i n  the Discordant Condi- 

t i o n ,  21% i n  t h e  Other c h i l d  Condit ion,  36% i n  t h e  Simultaneous 

Condit ion,  and 27% i n  t h e  Mir ror  Condit ion.  A Condit ions x Sex 

a n a l y s i s  of v a r i a n c e  of t h e  percentage  of a t t e n t i o n  t i m e  i n  t h e  

pa ren t  r ecogn i t i on  ses 's ion y i e lded  a  s i g n i f i c a n t  main e f f e c t  f o r  

cond i t i ons ,  F<4, 36) = 3.27, p < .05, w i t h  no s i g n i f i c a n t  i n t e r a c t i o n s  

o r  main e f f e c t  f o r  sex .  A Tukey (p < .05) followup showed a t t e n t i o n  

t i m e  i n  t h e  Pa ren t  Condit ion t o  be  s i g n i f i c a n t l y  g r e a t e r  than i n  t h e  

Other Child Condit ion.  

Movement Tes t ing  Time. Movement t e s t i n g  was e x t r e m e l y . 1 0 ~  fn 
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t h e  Pa ren t  Condit ion i n  t h e  pa ren t  r ecogn i t i on  se s s ion .  The percentage  

means f o r  movement t e s t i n g  i n  t h e  s e s s i o n  were .3% i n  t h e  Pa ren t  

Condition, 0% i n  t h e  Discordant  Condition, .5% i n  t h e  Other Child 

Condit ion,  18.3% i n  t h e  Simultaneous Condition, and 1.3% i n  t h e  

Mirror  Condit ion.  A Condit ions x Sex a n a l y s i s  of va r i ance  of t h e  

percentage of a t t e n t i o n  t i m e  s p e n t . i n  movement t e s t i n g  i n  t h i s  s e s s i o n  

y i e lded  a  s i g n i f i c a n t  main e f f e c t  f o r  cond i t i ons ,  F(4,  36)  = 5.51, - 
< .001, w i th  no s i g n i f i c a n t  i n t e r e a c t i o n s  o r  main e f f e c t  f o r  sex.  

A Tukey (p < .05) followup showed t h a t  movement t e s t i n g  was s i g n i -  

f i c a n t l y  g r e a t e r  i n  t h e  Simultaneous Condit ion than i n  any of the o t h e r  

cond i t i ons .  

Se l f  Recognit ion i n  t h e  Mir ror  Condit ion 

At t en t ion  Time. A t t en t ion  i n  t h e  Mirror  Condition, which was 

t h e  l a s t  cond i t i on  p re sen ted ,  w a s  low p r i o r  t o  and dur ing  s e l f  

r ecogn i t i on  i n  t h e  mi r ro r  b u t  increased  i n  tlie s e s s i o n  a f t e r  s e l f  

r ecogn i t i on .  This  i n c r e a s e  was perhaps due t o  a t r a n s f e r  of interest 

from t h e  Simultaneous Condit ion which preceded it,  i n  which t h e  

c h i l d r e n  were beginning t o  recognize  themselves.  When percentage of 

a t t e n t i o n  t i m e  was a l i g n e d  w i t h  r e s p e c t  t o  t h e  s e s s i o n  i n  whLch 

s e l f  r ecogn i t i on  i n  t h e  Mirror  Condit ion occurred,  the percentage 

means f o r  a t t e n t i o n  t i m e  i n  t h e  Mirror  Condit ion i n  t h e  s e s s i o n  

be fo re  r ecogn i t i on ,  t h e  r ecogn i t i on  s e s s i o n ,  and two se s s ions  a f t e r  

r ecogn i t i on  were 24%, 27%, 35%, and 35%, r e spec t ive ly .  

Movement Tes t ing  Time. Movement t e s t i n g  i n  the  Mir ror  Condit ion 

w a s  a l s o  low p r i o r  t o  s e l f  r ecogn i t i on  i n  this condi t ion ,  increased  
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i n  t h e  s e l f  r ecogn i t i on  sess ion;  b u t  peaked i n  t h e  s e s s i o n  a f t e r  s e l f  

r ecogn i t i on  occurred aga in ,  perhaps,  because of a t r a n s f e r  of i n t e r e s t  

i n  movement t e s t i n g  from t h e  Simultaneous Condition. When the percen- 

t age  of a t t e n t i o n  time spen t  i n  movement t e s t i n g  was a l igned  w i t h  r e s p e c t  

t o  t h e  s e s s i o n  i n  which s e l f  r ecogn i t i on  occurred,  the  percentage means 

f o r  movement t e s t i n g  i n  t h e  Mirror  Condit ion i n  t h e  s e s s i o n  be fo re  re-  

cogn i t i on ,  t h e  r ecogn i t i on  se s s ion ,  and two s e s s i o n s  a f t e r  recogni t ion  

were I%, 6%, 15%, and 8%, r e s p e c t i v e l y .  

The r e s u l t s  of t h e  ana lyses  of va r i ance  of percentage of a t t e n t i o n  

time and percentage  of a t t e n t i o n  time spen t  i n  movement t e s t i n g  before ,  

dur ing ,  and a f t e r  s e l f  r ecogn i t i on  i n  t h e  Mir ror  Condit ion c lose ly  

p a r a l l e l e d  t h e  r e s u l t s  of t h e  ana lyses  over a l l  e i g h t  s e s s ions  and 

showed a t t e n t i o n  t o  be  h i g h e s t  i n  t h e  Simultaneous and Discordant condi- 

t i o n s  and movement t e s t i n g  t o  be h i g h e s t  i n  t h e  Simultaneous Condition. 

A f u l l  d e s c r i p t i o n  of t h e s e  r e s u l t s  can be  found i n  Appendix A. 

Se l f  Recognit ion i n  t h e  Simultaneous Condit ion 

At t en t ion  Time. A t  t h e  t ime of s e l f  r ecogn i t i on  i n  t h e  Simultaneous 

Condit ion t h e  c h i l d r e n  showed most a t t e n t i o n  t o  t h e  videotaped s e l f  

images. A t t e n t i o n  was g r e a t e s t  i n  t h e  Simultaneous and Discordant 

cond i t i ons  and l e a s t  i n  t h e  Other Child and Mirror  condit ions,  

whi le  t he  Pa ren t  Condit ion a t t r a c t e d  an  in t e rmed ia t e  amoun? of 

a t t e n t i o n  a s  can be seen  i n  F igu re  4 which shows t h e  mean percentage 

of a t t e n t i o n  t ime a l igned  w i t h  r e s p e c t  t o  t h e  s e s s i o n  i n  which t h e  

c h i l d r e n  recognized themselves i n  t h e  Simultaneous Condition. F igure  

4 inc ludes  the  two s e s s i o n s  be fo re  s e l f  r ecogn i t i on ,  t h e  s e s s ion  i n  



/ 
/ B- - -a Discordant 

/ o----LI Other Child 
d 0- - - @ Simul taneous 

0- -- - -0 Mirror 

I I t I I 

2 Before 1 Before Recognition 1 A f te r  2 A f t e r  - 
Sessions 

Figure  4 .  Mean pe rcen tage  of a t t en t io -n  time in  e a c h  condi t ion  b e f ~ r e ,  
during,  and a f t e r  s e l f  r ecogn i r ion  i n  t h e  Simultaneous- Condition. 
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which s e l f  r ecogn i t i on  occurred,  and t h e  two se s s ions  a f t e r  s e l f  
I 

r ecogn i t i on .  The mean percentages  of a t t e n t i o n  time i n  each condi- 

t i o n  and s e s s i o n  a r e  found i n  Table 4 .  

A t t en t ion  i n  t h e  Simultaneous Condit ion increased  p r i o r  t o  

r ecogn i t i on ,  peaked a t  r ecogn i t i on  a t  a percentage  h igher  than t h a t  

i n  any o t h e r  cond i t i on ,  and decreased a f t e r  r ecogn i t i on .  A t t en t ion  

i n  t h e  Discordant  Condit ion a l s o  peaked i n  t h e  s e s s i o n  i n  which 

c h i l d r e n  recognized themselves i n  t h e  Simultaneous Condition and 

remained r e l a t i v e l y  h igh  a f t e r  r ecogn i t i on .  The ch i ld ren ' s  a t t e n t i o n  

i n  t h e  Other Child Condi t ion  was r e l a t i v e l y  low as was t h e i r  a t t e n t i o n  

i n  t h e  Mirror  Condit ion.  A t t e n t i o n  i n  t h e  Mirror  Condition, however, 

increased  p r i o r  t o  s e l f  r e c o g n i t i o n  i n  t h e  Simultaneous Condition and 

decreased a f t e r  s e l f  r ecogn i t i on ,  showing a  p a t t e r n  of a t t e n t i o n  

s i m i l a r  t o  t h a t  shown i n  t h e  Simultaneous Condition. The c h i l d r e n ' s  

a t t e n t i o n  i n  t h e  P a r e n t  Condit ion remained r e l a t i v e l y  cons tan t  and 
- 

a t  a moderately h igh  l e v e l .  

A t t e n t i o n  t i m e  i n  the.Simultaneous and Discordant  cond i t i ons  

was s i g n i f i c a n t l y  g r e a t e r  than  i n  t h e  Other Chi ld  or  Mirror cond i t i ons  

when t h e s e  f i v e  s e s s i o n s  were considered toge the r .  Th i s  f i n d i n g  was 

ind ica t ed  by a  Tukey (p_ < .05) followup of a  s i g n i f i c a n t  main e f f e c t  

f o r  cond i t i ons ,  - F(4, 32) = 8.74,  2 < .001, which was revealed in a 

Condit ions x Sex x Sess ions  a n a l y s i s  of v a r i a n c e  of t h e  percentage 

of a t t e n t i o n  t ime i n  t h e  s e s s i o n s  be fo re ,  dur ing ,  and a f t e r  s e l f  

15 r ecogn i t i on  i n  t h e  Simultaneous Condit ion.  

This  a n a l y s i s  a l s o  i n d i c a t e d  t h a t  t he  g i r l s  w e r e  more a t t e n t i v e  

than t h e  boys ( g i r l s  4 4 % ,  boys 34%) as t h e r e  was a  s i g n i f i c a n t  
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main e f f e c t  f o r  sex,  F(1, 8) i 23.10, p < .05. Nei ther  t h e  main e f f e c t  - 
f o r  s e s s i o n s  nor any of t h e  interac: t ions was sign2fficant.  

Movement Tes t ing  Time. The c h i l d r e n  showed more movement t e s t i n g  

i n  t h e  Simultaneous Condit ion than  i n  any of the o the r  condi t ions  a s  

can be  seen  from F igu re  5 which shows t h e  mean percentage  of a t t e n t i o n  

time spen t  i n  movement t e s t i n g  a l igned  w i t h  r e s p e c t  t o  t h e  s e s s i o n  i n  

which t h e  c h i l d r e n  recognized themselves i n  the Simultaneous Condition. 

Th i s  f i g u r e  i n c l u d e s  two s e s s i o n s  b e f o r e  s e l f  recogni t ion ,  the 

s e s s i o n  i n  which s e l f  r ecogn i t i on  occurred and two s e s s i o n s  a f t e r  

s e l f  r ecogn i t i on .  The mean percentage  of a t t e n t i o n  t i m e  spent  in 

novement t e s t i n g  i n  each  cond i t i on  and s e s s i o n  a r e  found in Table  5. 

Movement t e s t i n g  i n  t h e  s e s s i o n  be fo re  s e l f  r ecogn i t i on  w a s  

s i g n i f i c a n t l y  g r e a t e r  t h m  i n  any of the o t h e r  s e s s i o n s  and movement 

t e s t i n g  i n  t h e  s e s s i o n  a f t e r  r ecogn i t i on  was s i g n i f i c a n t l y  g r e a t e r  

than  i n  two s e s s i o n s  be fo re  recognl r ion .  These - f indkags  were ind ica t ed  

by a  Tukey (1 < .05) followup of a  s i g n i f i c a n t  main e f f e c t  f o r  

s e s s ions ,  - F ( 4 ,  36) = 2.78, 2 < .05, which w a s  revea led  i n  a  Sess ions  

a n a l y s i s  of va r i ance  of t h e  percentage  of a t t e n t i o n  t i m e  spent  i n  

movement t e s t i n g  over  t h e  f i v e  s e s s i o n s  i n  t h e  Simultaneous Condition. 

Th i s  a n a l y s i s  was computed a f t e r  a  Condit ions x Sex x Sessions a n a l y s i s  

of va r i ance  of t h e  percentage  of a t t e n t i o n  t ime spent  ih movement 

t e s t i n g  i n  t h e  f i v e  s e s s i o n s  and cond i t i ons  y ie lded  a s i g n i f i c a n t  

Condit ions x Sess ions  i n t e r a c t i o n ,  - F(16, 128) = 2.40, 2 < .005, w i t h  

no s i g n i f i c a n t  main e f f e c t  f o r  s e x ,  When t h e  i n t e r a c t i o n  was 

separa ted  by cond i t i ons  us ing  a  Sess ions  a n a l y s i s  of va r i ance  of 



Sess~ons 
F i g u r e  5 ,  Mean p e r c e n t a g e  of a t t e n t i o n  lrimzs s p e n t  in movement test- 

i n g  b e f o r e ,  d u r i n g ,  and a f t e r  self  r e c o g n i t i o n  i n  the. Simul taneous  . 
Condi t ion. ,  

I .  
" I . I UI. 

; 't 

35 

I \  B- -- --BP Discordant 
I \ 

\ 
U-----+I Other Child - I 

I \ 8- -- --Q Simultaneous 
I \ 0-- -- -0 Mirror 
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t he  movement t e s t i n g  d a t a  f o r  each condi t ion ,  on ly  t h e  a n a l y s i s  

f o r  t h e  Simultaneous Condit ion y i e lded  a  s i g n i f i c a n t  main e f f e c t .  

A s  can b e  seen  i n  F igu re  5 ,  movement t e s t i n g  i n  t h e  Mirror Condi- 

t i o n  increased  p r i o r  t o  s e l f  r ecogn i t i on  i n  t h e  Simultaneous Condit ion,  

peaked a t  r ecogn i t i on ,  and decreased a f t e r  s e l f  recogni t ion ,  i n d i c a t i n g  

t h a t  t h e  c h i l d r e n  became i n t e r e s t e d  i n  movement t e s t i n g  i n  t he  Mirror  

Condit ion probably a s  a  r e s u l t  of t h e  i n t e r e s t  aroused i n  the  Simul- 

taneous Condit ion.  There was more movement t e s t i n g  i n  t h e  Mirror  

Condit ion than  i n  any of t h e  remaining cond i t i ons .  The p a t t e r n  of 

movement t e s t i n g  i n  t h e  Discordant  and Other Chi ld  condi t ions  was 

low be fo re  and dur ing  s e l f  r ecogn i t i on  i n  t h e  Simultaneous Condit ion 

wi th  a  s l i g h t  i n c r e a s e  a f t e r  s e l f  r ecogn i t i on .  Movement t e s t i n g  i n  

t h e  Pa ren t  Condit ion remained low throughout t h e  f i v e  sess ions .  

Se l f  Recognit ion i n  t h e  Discordant  Condit ion -- 

At ten t ion  Time. Before,  dur ing  and a f t e r  s e l f  r ecogn i t i on  i n  
- 

t h e  Discordant  Condit ion t h e  s i x  c h i l d r e n  who recognized themselves 

i n  t h i s  cond i t i on  a t t ended  s i g n i f i c a n t l y  more t o  the  videotaped s e l f  

images i n  bo th  t h e  Discordant  and Simultaneous condi t ions  than t o  t h e  

images i n  t h e  Other  Chi ld  o r  Mirror  cond i t i ons .  This f ind ing  was 

i n d i c a t e d  by a  Tukey (2 < .05) followup of a s i g n i f i c a n t  main e f f e c t  

f o r  cond i t i ons ,  F ( 4 ,  16) = 6.65, 2 < .005, which was revealed i n  

a  Condit ions x Sex x Sess ions  a n a l y s i s  of va r i ance  of t he  percentage 

of a t t e n t i o n  time a l igned  w i t h  r e s p e c t  t o  t h e  se s s ion  i n  which t h e  

s i x  c h i l d r e n  recognized themselves i n  t h e  Discordant  Condition. This  

a n a l y s i s  included t h e  d a t a  front two s e s s i o n s  before  recogni t ion ,  t h e  



5 6 

r ecogn i t i on  s e s s i o n ,  and one s e s s i o n  a f t e r  recogni t ion .  The mean 
I 

percentages f o r  a t t e n t i o n  time shown by the s i x  c h i l d r e n  i n  each 

cond i t i on  and s e s s i o n  a r e  found i n  Table  6. 

The a n a l y s i s  a l s o  i n d i c a t e d  t h a t  t h e  t h r e e  g i r l s  who recognized 

themselves i n  t h e  Discordant  Condit ion were more a t t e n t i v e  than t h e  

t h r e e  boys ( g i r l s  44%, boys 35%). This  was revea led  by a  s i g n i f i c a n t  

main e f f e c t  f o r  sex ,  - F(1,  4) = 9.36, p < .05. Nei ther  t he  main 

e f f e c t  f o r  s e s s i o n s  nor  any of t h e  i n t e r a c t i o n s  was s i g n i f i c a n t .  

Movement Tes t ing  Time. The percentage  of a t t e n t i o n  time spen t  

i n  movement t e s t i n g  was low i n  t h e s e  f o u r  s e s s i o n s  and c l o s e l y  

p a r a l l e l e d  t h e  f i n d i n g s  r epo r t ed  f o r  a l l  e i g h t  s e s s ions .  An a n a l y s i s  

of va r i ance  of t h e  percentage  of a t t e n t i o n  time spent  i n  movement 

t e s t i n g  be fo re ,  du r ing ,  and a f t e r  s e l f  r ecogn i t i on  i n  t h e  Discordant 

Condit ion g e n e r a l l y  shows movement t e s t i n g  t o  be  s i g n i f i c a n t l y  

g r e a t e r  i n  t h e  Simultaneous Condit ion than  i n  t h e  Pa ren t ,  Discordant ,  
- 

and Other Chi ld  cond i t i ons  and t o  b e  s i g n i f i c a n t l y  g r e a t e r  i n  t h e  

Mirror  Condit ion than  i n . t h e  Pa ren t  Condit ion.  A f u l l  d e s c r i p t i o n  

of t h e s e  r e s u l t s  can be found i n  Appendix A .  

Photograph Condit ion 

The c h i l d r e n  recognized t h e i r  p a r e n t s  i n  t h e  Photograph Condit ion 

a t  approximately t h e  s a m e  t i m e  they  recognized then i n  the. videotaped 

Pa ren t  Condit ion.  Table  7 shows t h e  s e s s i o n s  i n  which the c h i l d r e n  

recognized t h e i r  p a r e n t s  and themselves i n  t h e  Photograph Condit ion 

and i n  t h e  videotaped Pa ren t ,  Simultaneous, and Discordant condi t ions .  

Seven c h i l d r e n  recognized t h e i r  p a r e n t s  i n  t h e  Photograph Condition i n  
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Table 7 

Se l f  and Pa ren t  Recognit ion Sess ions  i n  Photographs and Videotaped 

Pa ren t ,  Simultaneous, and Discordant  Condit ions 

Recognit ion Sess ion  - 
P a r e n t  Se l f  

Sub j ec t Photograph Pa ren t  Photograph Simultaneous Discordant  

Mean 1.4 1.3 7 .7  4.7 6.5 



t h e  same s e s s i o n  i n  which they  recognized t h e i r  p a r e n t s  i n  t h e  Parent  
I 

Condit ion,  two c h i l d r e n  recognized t h e i r  p a r e n t s  i n  t h e  Photograph 

Condit ion be fo re  they d id  s o  i n  t h e  Parent  Condit ion,  and two c h i l d r e n  

recognized them i n  t h e  Pa ren t  Condit ion be fo re  they d i d  i n  t h e  Photo- 

graph Con.dition. The mean number of s e s s i o n s  t o  pa ren t  r ecogn i t i on  

i n  t h e  Photograph Condit ion was 1 . 4  w i t h  a  range  of 1 t o  3 s e s s i o n s .  

Af t e r  i n i t i a l l y  recogniz ing  t h e i r  p a r e n t s  i n  t h i s  condi t ion ,  t h e  

c h i l d r e n  cont inued t o  recognize  them i n  99% of t h e  remaining se s s ions .  

Se l f  r e c o g n i t i o n  i n  t h e  Photograph Condit ion occurred only  a f t e r  

t h e  c h i l d r e n  recognized themselves i n  t h e  Mirror  and Simultaneous 

Condit ions.  Ten c h i l d r e n  recognized themselves i n  t h e  Photograph 

Condit ion,  one of whom was seen  a t  home f o r  an  addi;ional s e s s i o n  

a f t e r  t h e  s tudy  had ended and who recognized himself a t  t h a t  time. 

The o t h e r  c h i l d  who had n o t  recognized hh-tself i n  t h e  Photograph 

Condit ion was n o t  a v a i l a b l e  f o r  an  a d d i t i o n a l  home se s s ion .  The 

mean number of s e s s i o n s  t o  s e l f  r ecogn i t i on  i n  t h e  Photograph 

Condit ion f o r  t hose  who d i d  s o  was 7.8 wi th  a' range of 6 t o  10 

se s s ions .  

Of t h e  s i x  c h i l d r e n  who showed s e l f  r ecogn i t i on  i n  t he  Discordant  

Condit ion,  t h r e e  recognized themselves i n  t h e  Photograph and Discordant  

cond i t i ons  i n  t h e  same s e s s i o n ,  two recognized themselves i n  t he  

Photograph Condit ion one s e s s i o n  a f t e r  they d i d  s o  i n  t he  Discordant  

Condit ion,  and one c h i l d  d i d  no t  recognize himself i n  t h e  Photograph 

Condit ion even though t h e  s tudy  cont inued f o r  two s e s s i o n s  a f t e r  he  

recognized himself  i n  t h e  Discordant  Condit ion.  Five ch i ld ren  

recognized themselves i n  photographs b u t  d id  n o t  show s e l f  r ecogn i t i on  



60 

i n  t h e  Discordant  Condit ion.  ,For t h e s e  c h i l d r e n  s e l f  r ecogn i t i on  

i n  t h e  Photograph Condit ion followed s e l f  r ecogn i t i on  i n  t he  Simul- 

taneous Condit ion by an average of 3.4 s e s s i o n s  with a  range of 1 

t o  5 s e s s i o n s .  Therefore ,  s e l f  r ecogn i t i on  i n  both t h e  Photograph 

and Discordant  cond i t i ons  where t h e r e  was no correspondence between 

s e l f  and image movement followed s e l f  r ecogn i t i on  i n  t h e  Simultaneous 

Condition. A f t e r  i n i t i a l l y  recogniz ing  themselves i n  t h e  Photograph 

Condit ion,  t h e  c h i l d r e n  cont inued t o  do so  i n  95%of t h e  remaining 

se s s ions .  

Deferred I m i t a t i o n  and Matching Behaviors 

A s  noted e a r l i e r ,  d e f e r r e d  i m i t a t i o n  occurred when the  c h i l d  

witnessed an  a c t i o n  by t h e  image and then  immediately copied t h a t  

a c t i o n  whi le  no longer  a t t e n d i n g  t o  t h e  image. Matching behavior 

occurred when the  c h i l d  was a t t e n d i n g  t o  t h e  image and s imultaneously 

t r y i n g  t o  d u p l i c a t e  t h e  ongoing behavior .  By d e f i n i t i o n ,  de fe r r ed  

i m i t a t i o n  and matching behavior  could occur only  i n  t h e  Parent ,  

Discordant ,  and Other Chi ld  condit5ons a s  a c t i o n s  by t h e  image i n  

t h e  Simultaneous and Mirror  cond i t i ons  were always i d e n t i c a l  t o  t h e  

c h i l d ' s  c u r r e n t  a c t i o n s .  The ana lyses  of t h e  c h i l d r e n ' s  defer red  

i m i t a t i o n  and matching behavior  a;e presented  below. 

Deferred I m i t a t i o n .  Most de fe r r ed  i m i t a t i o n  occurred a f t e r  

s e l f  r ecogn i t i on  i n  t h e  Simultaneous Condit ion and be fo re  s e l f  

r ecogn i t i on  i n  t h e  Discordant  Condit ion and was due t o  an inc rease  

i n  de fe r r ed  i m i t a t i o n  i n  t h e  Discordant  Condition. Figure 6 shows 

the  frequency of d e f e r r e d  i m i t a t i o n  i n  t h e  Pa ren t ,  Discordant,  and Other 

Child cond i t i ons  i n  each of t h e  e i g h t  s e s s ions .  The number of 



-V Parent 
S -- - - ~ g  Discordant 
 other Child 

1 2 3 4 5 6 7 8 
Sessions 

Number of Chi ldren  Showing Se l f  Recognit ion in  Sessions 1 - 8 

Condit ions 

Simultaneous 2 3 . 3  2 1 

Discordant  3 3 

Figure  6.  Mean f r equenc ie s  of de fe r r ed  i m i t a t i o n  in the Paren t ,  

Discordant ,  and Other Child cond i t i ons  i n  s e s s i o n s  1 t k r o u g h 8 .  



c h i l d r e n  who recognized themselSes i n  t h e  Simultaneous and Discordant 

cond i t i ons  i n  each s e s s i o n  a r e  shown below t h e  absc i s sa .  W h i l e  no i n c i -  

den t s  of i m i t a t i o n  occurred i n  t h e  Pa ren t  Condit ion and t h e  frequency 

of i m i t a t i o n  i n  t h e  Other Child Condit ion remained r e l a t i v e l y  co:lsistent 

a c r o s s  s e s s i o n s ,  t h e  frequency of i m i t a t i o n  i n  t h e  Discordant Condit ion 

increased  i n  t h e  l a t e r  s e s s i o n s ,  p a r t i c u l a r l y  a f t e r  s e l f  recogni t ion  

i n  t h e  Simultaneons Condit ion.  Seventy-eight percent  of t he  i n c i d e n t s  

of de fe r r ed  i m i t a t i o n  occurred a f t e r  s e l f  r ecogn i t i on  i n  the Simultan- 

eous Condit ion and b e f o r e  s e l f  r ecogn i t i on  i n  t h e  Discordant  Condition. 

Thus t h e r e  w a s  more d e f e r r e d  i m i t a t i o n  of s e l f  images i n  the  p3riod 

a f t e r  r ecogn i t i on  i n  t h e  cond i t i on  where t h e r e  was a  correspondence 

between s e l f  and image movement b u t  be fo re  r ecogn i t i on  i n  the  cond i t i on  

where t h e r e  was no such correspondence. 

The c h i l d r e n  i m i t a t e d  images of c h i l d r e n  more than those of an 

a d u l t  and images of s e l f  more than  those  of another  c h i l d .  The mean 

f requencies  of d e f e r r e d  i m i t a t i o n  i n  each of t h e  th ree  condit ions f o r  

each of e i g h t  s e s s i o n s  a r e  found i n  Table 8. Deferred imi t a t ion  was 

s i g n i f i c a n t l y  more f r equen t  i n  t h e  Discordant  Condition than i n  t h e  

Other Child Condit ion and s i g n i f i c a n t l y  more f requent  i n  the Other Child 

Condit ion than  i n  t h e  Pa ren t  Condit ion a s  i nd ica t ed  by a Tuby  (2 < .05) 

followup of a  s i g n i f i c a n t  main e f f e c t  f o r  condi t ions ,  P(2, 18) = 14.50, 

2 < ,001, revea led  i n  a Condit ions x Sex x Sess ions  ana lys i s  of 

va r i ance  of t h e  frequency of de fe r r ed  i m i t a t i o n  i n  t he  three condi t ions  

i n  s e s s i o n s  1 through 8. 



Mean Frequency of Deferred Imitation in the Parent, Discordant, and 

Other Child Conditions in Sessions 1 through 8 

Conditions 

Sessions Parent Discordant Other Child Mean 

1 0 .I8 .18 .12 

- - 

Mean 0 .42 .16 .19 
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Matching Behavior.  Most i n c i d e n t s  of matching behavior  occurred 

a f t e r  s e l f  r ecogn i t i on  i n  t h e  Simultaneous Condition and be fo re  s e l f  

r ecogn i t i on  i n  t h e  Discordant  Condition. Two t h i r d s  of the  n i n e  

i n c i d e n t s  shown by f i v e  c h i l d r e n  occurred i n  t h i s  time period.  Most 

matching behavior  was observed i n  t h e  Discordant  Condition. Seven 

i n c i d e n t s  occurred i n  t h e  Discordant  Condit ion,  two i n  t h e  Other 

Child Condit ion,  and none i n  t h e  Pa ren t  Condition. 

Af t e r  matching t h e i r  behavior  t o  t h a t  of t h e  image, the  c h i l d r e n  

(4 o u t  of 5) most o f t e n  judged t h e  image t o  b e  s e l f .  S i x  of t h e  

i n c i d e n t s ,  f i v e  i n  t h e  Discordant  Condit ion and one i n  t h e  Other Child 

Condition, were followed by v e r b a l  s e l f  i d e n t i f i c a t i o n .  

Mirror  Experience ill t h e  Home. The c h i l d r e n  were exposed t o  

t h e i r  r e f l e c t i o n  f o r  a n  es t imated  average of t h r e e  t imes per day wi th  

a range of 0 t o  5 times. Table 9 shows the  number of r e f l e c t i v e  

s u r f a c e s  i n  t h e  home a t  t h e  c h i l d ' s  l e v e l  and _the number of t imes 

pe r  day t h e  c h i l d  was he lp  up b e f o r e  a mi r ro r  t h a t  w a s  n o t  a t  h i s  

l e v e l .  Assuming t h a t  t h e  c h i l d r e n  exposed themselves t o  the  r e f l e c t i v e  

s u r f a c e s  a t  t h e i r  l e v e l  a t  l e a s t  once a day, t h e  t o t a l  number of 

d a i l y  exposures t o  a r e f l e c t i v e  s u r f a c e  is  es t imated  f o r  each c h i l d  

i n  Table 9 .  

The e x t e n t  of prev ious  mi r ro r  exper ience  was s i g n i f i c a n t l y  

c o r r e l a t e d  w i t h  t h e  s e s s i o n  of s e l f  r ecogn i t i on  i n  t h e  Discordant 

Condit ion.  The c h i l d r e n  were rank ordered a s  t o  t h e i r  exposlare t o  

r e f l e c t i v e  s u r f a c e s  i n  t h e  home and t h e  number of s e s s ions  u n t i l  they 

recognized themselves i n  t he  Mirror ,  Simultaneous, Discordant,  and 



Table 9 

Exposure t o  R e f l e c t i v e  Surfaces  i n  t h e  Home 

Rank Order N o .  R e f l e c t i v e  No. Times/ Tota l  Dai ly 
of Mirror  Surfaces  a t  Day Held Up Exposures t o  

Subjec t  Exposure Ch i ld ' s  Level  t o  Mirror  Ref l .  Sur faces  

Mean 1.7 1.2 2.9 

* Paren t  r epo r t ed  hold ing  c h i l d  up t o  mi r ro r  on ly  once every two weeks. 



Photograph cond i t i ons .  The e x t e n t  of mi r ro r  exposure showed a 

.05 c o r r e l a t i o n  wi th  t h e  s e s s i o n  of s e l f  r ecogn i t i on  i n  the  Mirror  

Condit ion,  a  .I1 c o r r e l a t i o n  w i t h  t h e  s e s s i o n  of s e l f  r ecogn i t i on  i n  

t he  Simultaneous Condit ion,  a  .54 c o r r e l a t i o n  w i t h  t h e  se s s ion  of 

s e l f  r ecogn i t i on  i n  t h e  Discordant  Condition, and a  .15 c o r r e l a t i o n  

wi th  t h e  s e s s i o n  of s e l f  r e c o g n i t i o n  i n  t h e  Photograph Condition. The 

c o r r e l a t i o n s  were determined by t h e  u s e  of Kendal l ' s  t a u  rank o rde r  

c o e f f i c i e n t .  Only t h e  c o r r e l a t i o n  between t h e  number of d a i l y  exposures 

t o  a  r e f l e c t i v e  s u r f a c e  and when s e l f  r ecogn i t i on  occurred i n  t h e  

Discordant  Condit ion was s i g n i f i c a n t  (2 < .01) .  

Object  Permanence Task. 

A l l  c h i l d r e n  s u c c e s s f u l l y  completed the  o b j e c t  permanence t a s k  

a t  o r  h e f e r n  che time they recognized themselves i n  t h e  Mirror 

Condition. Table 10 shows t h e  s e s s i o n s  i n  which the  ch i ld ren  com- 

p l e t e d  t h e  o b j e c t  permanence t a s k s  and t h e  s e s s i o n s  i n  which they  
- 

showed s e l f  r e c o g n i t i o n  i n  t h e  Mir ror  Condition. The completion of 

t h e  o b j e c t  permanence t a s k s  preceded mi r ro r  r ecogn i t i on  by an 

average of 1 s e s s i o n  w i t h  a  range of 0 t o  3 se s s ions .  

A l l  c h i l d r e n  were a b l e  t o  do the  f i r s t  t h r e e  t a sks  i n  the  i n i t i a l  

s e s s i o n  when they were 18 months o ld .  The average age a t  which t h e  

c h i l d r e n  were a b l e  t o  complete t h e  f o u r t h  t a s k  was 19 months wi th  an  

age range of 18 t o  20 months. The mean number of sess ions  t o  t h e  

completion of t h e  f o u r t h  t a s k  was 2.2 w i t h  a  range of 1 t o  3 se s s ions .  

Af t e r  i n i t i a l  mastery of t h e  f o u r t h  t a sk ,  t h e  c h i l d r e n  showed 

s u c c e s s f u l  complet ion of  the f o u r t h  t a s k  i n  78% of t h e  remaining 

s e s s i o n s .  



Table 10 

Sess ion  of Completion of Object  Permanence Tasks and S e l f  Recognition 

i n  t h e  Mir ror  Condit ion 

Completion of Object  Permanence Tasks . Mi'rror 
Subject: Task 1 Task 2 Task 3 Task 4 Recognftion 

, . 

3 1 1 1 2 2 

4 1 1 1 3 3 

5 1 1 1 3 4 

6 1 1 1 3 3 

7 1 1 1 1 2 

8 1 1 1 3 4 

9 1 1 1 1 3 - 

10 1 1 1 2 3 

11 1 1 1 3 3 

Mean 1 1 1 2.2 2.9 
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Per spec t ive  Taking 

I 

A d e t a i l e d  a n a l y s i s  of t h e  c h i l d r e n ' s  performance on the P i c t u r e  

Pe r spec t ive  Task, t h e i r  u se  of f i r s t  and second person pronouns, and 

t h e  r e l a t i o n s h i p  between t h e  use  of pronouns and performance on t h e  

P i c t u r e  Pe r spec t ive  Task i s  presented  i n  Appendix B. The r e l a t i o n s h i p  

of s e l f  r e c o g n i t i o n  t o  t h e  c h i l d r e n ' s  performance on t h e  P i c t u r e  

Pe r spec t ive  Task and t h e i r  u se  of pronouns i s  presented  below. 

P i c t u r e  P e r s p e c t i v e  Task. Se l f  r ecogn i t i on  i n  t h e  Discordant 

and Photograph conditLons occurred only a f t e r  t h e  ch i ld ren  had 

s t a r t e d  responding t o  t h e  P i c t u r e  Pe r spec t ive  Task i n  a  way which 

would i n d i c a t e  they had some knowledge t h a t  o t h e r s  had a pe r spec t ive  

d i f f e r e n t  from t h e i r  own, i. e . , a•’  t e r  they had begun tb respond 

wi th  turned-card o r  c o r r e c t  responses .  Table 11 shows the  i n i t i a l  

s e s s i o n  i n  which t h e  c h i l d r e n  responded t o  t h e  P i c t u r e  Pe r spec t ive  

Task wi th  a  m a j o r i t y  of turned-card o r  c o r r e c t  responses which was 
- 

followed by a t  l e a s t  one consecut ive  s e s s i o n  of s i m i l a r  responding. 

It a l s o  shows t h e  s e s s i o n s  of s e l f  r ecogn i t i on  i n  t he  Discordant and 

Photograph cond i t i ons .  Data from ca rds  w i t h  t h e  same p i c t u r e  on each 

s i d e  a r e  n o t  inc luded  i n  t h e  t a b l e  as a c o r r e c t  response was ind i s -  

t i ngu i shab le  from a n  e g o c e n t r i c  response on t h e s e  cards .  Correc t  

o r  turned-card responses  t o  t h e  ca rds  w i th  a  d i f f e r e n t  p i c t u r e  on 

each s i d e  and w i t h  a p i c t u r e  on only  one s i d e ,  however, ind ica ted  

t h a t  t h e  c h i l d r e n  had begun t o  i n f e r  t h a t  t h e  experimenter had a 

pe r spec t ive  d i f f e r e n t  from t h e i r s .  I n  a l l  c a s e s  t he  ch i ld ren  had 

begun responding w i t h  e i t h e r  turned-card o r  c o r r e c t  responses by 

t h e  time s e l f  r e c o g n i t i o n  occurred  i n  t he  Discordant  and Photograph 
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Table 11 
I 

I n i t i a l  Sess ion  of Turned-Card o r  Correc t  Responses i n  t he  P i c t u r e  

Pe r spec t ive  Task and Se l f  Recognit ion i n  t h e  Discordant and 

Photograph Condit ions 

I n i t i a l  Ses s ion  of 
Se l f  Recognit ion Session 

Subjec t  Turned-Card o r  Cor rec t  
Discordant  

Responses Photograph 

Mean 4.0 6.5 7.7 
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cond i t i ons  where t h e r e  was no correspondence between s e l f  and image 

movement . 
Pronoun Usage. Se l f  r e c o g n i t i o n  i n  t h e  Discordant  and Photograph 

cond i t i ons  occurred a f t e r  t h e  c h i l d r e n  had begun t o  u s e  language 

symbol ica l ly  w i t h  r e s p e c t  t o  f i r s t  person pronouns. Table 12 shows 

t h e  s e s s i o n s  i n  which t h e  c h i l d r e n  began us ing  a l l  forms of f i r s t  

and second person pronouns c o r r e c t l y  and t h e  se s s ions  of s e l f  

r ecogn i t i on  i n  t h e  Discordant  and Photograph condi t ions .  The c h i l d r e n  

had begun us ing  a l l  f i r s t  person pronouns by t h e  time s e l f  r ecogn i t i on  

i n  the Discordant  and Photograph condi t ions  occurred.  The c o r r e c t  

u s e  of f i r s t  person pronouns sugges t s  t h a t  t h e  c h i l d r e n  r ea l i zed  

t h a t  t h e s e  pronouns r e f e r  t o  t h e  speaker  and, t h e r e f o r e ,  t h e i r  

r e f e r e n t s  change wi th  whomever i s  speaking. 



Table 12 

Correc t  Pronoun Usage and Se l f  Recognit ion i n  t he  Discordant and 

Photograph Condit ions 

I n i t i a l  Sess ion  of Cor rec t  Se l f  Recognit ion Session 
Pronoun Usage 

Subi e c t  " 

2nd. 
Discordant  Photograph 

lSt ' ~ e r s o n  Person 

Mean 5.7 7.0 6.5 7.7 

* On later s e s s i o n s  when t h e s e  c h i l d r e n  began t o  use second person 
pronouns, t h e  r e f e r e n t s  f o r  bo th  f i r s t  and second person pronouns 
became confused. 



Discuss ion  
I 

A s e q u e n t j a l  p a t t e r n  of s e l f  r ecogn i t i on  was shared by a l l  

c h i l d r e n .  They recognized themselves f i r s t  i n  t h e  Mirror Condition, 

then i n  t h e  Simultaneous Condit ion,  and f i n a l l y  i n  t h e  Discardant  

and Photograph Condit ions.  This  p a t t e r n  sugges ts  t h a t  t he re  i s  an  

underlying developmental process  f o r  v i s u a l  s e l f  recogni t ion .  This  

process  may begin  w i t h  t h e  c h i l d ' s  i n t e r e s t  i n  t h e  correspondence 

between s e l f  and image movement, be followed by a  r e a l i z a t i o n  t h a t  

t h e  image which shows such a  correspondence wi th  s e l f  movement i s  a 

s e l f  image, and culminate  i n  t h e  c h i l d ' s  development of a  mental 

r e p r e s e n t a t i o n  of what he looks  l i k e  t o  which he  can match the  images 

h e  sees .  

It was p red ic t ed  t h a t  p r i o r  t o  s e l f  r ecogn i t i on  t h e  ch i ldren  

would show an  i n t e r e s t  i n  t h e  correspondence between s e l f  and image 

movement a s  i n d i c a t e d  by movement t e s t i n g .  This  p r e d i c t i o n  w a s  
- 

based on t h e  hypo thes i s  t h a t  young c h i l d r e n  i n i t i a l l y  recognized 

themselves p r i m a r i l y  on t h e  b a s i s  of i n t e r a c t i o n a l  cues between 

s e l f  and image, i .e. ,  on t h e  correspondence between s e l f  and image. 

Th i s  p r e d i c t i o n  was s u b s t a n t i a t e d .  Movement t e s t i n g  peaked i n  t h e  

Simultaneous Condit ion i n  t h e  s e s s i o n  be fo re  s e l f  recogni t ion  occurred 

and was g r e a t e r  i n  t h i s  cond i t i on  than  i n  any of the o t h e r  condi t ions  

a s  can be  seen  i n  F igu re  5. Although t h e  most movement t e s t i n g  

occurred p r i o r  t o  s e l f  r ecogn i t i on ,  t h e  behavior  continued a f t e r  

s e l f  r ecogn i t i on  and, i f  anyth ing ,  became more joy fu l  and va r i ed .  

Movement t e s t i n g  may have been a n  important  behavior  f o r  recognizing 

s e l f  images b u t  i t  was a l s o  fun and t h e  c h i l d r e n  continued t o  enjoy 
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t h e i r  i n t e r a c t i o n  w i t h  t h e i r  images. This  a c t i v i t y  exemplif ies  how 

c h i l d r e n  l e a r n  about  t h e i r  world through p l ay .  

Movement t e s t i n g  i n  t h e  Mirror  Condition, a l though second i n  

amount t o  movement t e s t i n g  i n  t h e  Simultaneous Condit ion,  did n o t  

begin  i n  e a r n e s t  u n t i l  a f t e r  s e l f  r ecogn i t i on  i n  t h e  Simultaneous 

Condit ion which seems t o  c o n t r a d i c t  t h e  p r e d i c t i o n  t h a t  movement 

t e s t i n g  would occur  p r i o r  t o  s e l f  r ecogn i t i on .  This  apparent  contra-  

d i c t i o n ,  however, may b e  on ly  a n  a r t i f a c t  of t h e  p a r t i c u l a r  age 

range of t h e  c h i l d r e n .  

I n  obse rva t ions  of c h i l d r e n ' s  mi r ro r  behavior  Amsterdam (1968),  

Dixon ( l957) ,  and G e s e l l  and Ames (1947) r epo r t ed  movement t e s t i n g  

began between the  ages of 7  and 11 months which i n t e r e s t i n g l y  i s  

approx i sz t e ly  the  age  a t  which c h i l d r e n  l e a r n  t o  a d j u s t  t h e i r  imita-  

t i v e  behavior  t o  correspond t o  t h a t  of a  model. The upper age l i m i t s  

f o r  c h i l d r e n  i n  t h e  s t u d i e s  by G e s e l l  and Ames, and Dixon were 15 and - 

18 months, r e s p e c t i v e l y .  Although i n  n e i t h e r  s tudy  do t h e  au thors  

s p e c i f i c a l l y  mention t h e  c e s s a t i o n  of movement t e s t i n g ,  the  behavior  

was n o t  mentioned f r e q u e n t l y  i n  t h e i r  obse rva t ions  of o l d e r  ch i ld ren .  

Amsterdam, however, r epo r t ed  t h a t  movement t e s t i n g  l a s t e d  about 9  

months, ending around 16 months of age,  a l though s e l f  r ecogn i t i on  

I i n  t h e  mi r ro r  d i d  n o t  occur  u n t i l  c l o s e  t o  2 yea r s  of age.  Perhaps 

c h i l d r e n  go through a  necessary  per iod  of movement t e s t i n g  p r i o r  

t o  s e l f  r e c o g n i t i o n  i n  m i r r o r s  b u t  t h e r e  i s  a time l a p s e  between 

t e s t i n g  t h e  correspondence between s e l f  and image movement and 

1 recogniz ing  t h e  image which shows such correspondence. Although t h e  
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c h i l d  n o t i c e s  and t e s t s  t h e  correspondence between s e l f  and image 

movement q u i t e  e a r l y ,  poss ib ly  because of h i s  experience with i m i t a t i o n ,  

t h e  c h i l d  does n o t  have t h e  c o g n i t i v e  c a p a c i t i e s  t o  make the jump 

t o  s e l f  r ecogn i t i on  u n t i l  l a t e r .  

Perhaps an  impor tan t  c o g n i t i v e  capac i ty  necessary t o  make such 

a jump i s  t h e  f u l l  development of o b j e c t  permanence such t h a t  t h e  

c h i l d  knows t h a t  h i s  own body i s  a s e p a r a t e  e n t i t y  among o ther  

d i s t i n c t  o b j e c t s  o r  persons.  This  knowledge may be necessary be fo re  

t h e  c h i l d  can r e a l i z e  t h a t  he  i s  a n  e n t i t y  t h a t  can have a  r e f l e c t i o n  

s i m i l a r  t o  t h a t  seen  from o t h e r  bodies .  The c h i l d r e n  mastered t h e  

o b j e c t  permanence t a s k s  on a n  average of one s e s s i o n  p r i o r  t o  mi r ro r  

r ecogn i t i on .  A 1 1  c h i l d r e n  d id  so  by t h e  mi r ro r  r ecogn i t i on  se s s ion .  

Perhaps It i s  the  development of t h i s  cogn i t i ve  capac i ty  which is  

necessary be fo re  t h e  previous  exper ience  wi th  movement t e s t i n g  l e a d s  

t h e  c h i l d  t o  s e l f  r ecogn i t i on .  - 

It was expected t h a t  t h e  c h i l d r e n  might recognize themselves 

i n  t h e  Mirror  Condit ion b e f o r e  they recognized themselves i n  t h e  

Simultaneous Condition. While bo th  cond i t i ons  f ea tu red  a correspon- 

dence between s e l f  and image movement, t h e  mi r ro r  was more f ami l i a r .  

It a l s o  had c o l o r  which t h e  v ideo tape  d i d  n o t  and lacked the l a t e r a l  

r e v e r s a l  p r e s e n t  i n  t h e  v ideo tape  medium. ThLs expec ta t ion  was 

confirmed. The c h i l d r e n  recognized themselves i n  the  Mirror Condition 

be fo re  they d i d  so  i n  t h e  Simultaneous Condit ion.  

Se l f  r ecogn i t i on  i n  t h e  Mirror  Condj-tion occurred a t  approximately 

t h e  same age  t h a t  Amsterdam (1972)  and Brooks-Gunn and Lewis (1975) 



r epo r t ed  mi r ro r  r ecogn i t i on  i n  t h e  c h i l d r e n  i n  t h e i r  s t u d i e s .  The 

mean age of r e c o g n i t i o n  i n t h e  p r e s e n t  s tudy  was 20 months. Amsterdam 

found t h a t  most of t h e  c h i l d r e n  i n  he r  s tudy showed behaviors  

sugges t ive  of s e l f  r ecogn i t i on  between the  ages of 20 and 24 months. 

Brooks-Gunn and Lewis r epo r t ed  s i m i l a r  behaviors  i n  75% of t h e i r  24 

-month o l d s  and 25% of t h e i r  18-month o l d s .  Likewise, t h e  age of 

r ecogn i t i on  i n  t h e  Mirror  Condit ion i s  compatible with t h e  M e r r i l l  

-Palmer Sca l e  which i n d i c a t e s  t h a t  most c h i l d r e n  v e r b a l l y  i d e n t i f y  

t h e i r  r e f l e c t i o n  a t  24 months. 

The p r e d i c t i o n  t h a t  c h i l d r e n  would recognize  themselves i n  t h e  

cond i t i ons  which had a  correspondence between s e l f  and image movement 

be fo re  they would recognize  themselves i n t h e  condi t ions  without  

such 2 c c r r c s p ~ n d c n c e  w a s  s u b s t a n t i a t e d .  Thus these  r e s u l t s  f u r t h e r  

sugges t  t h a t  s e l f  r e c o g n i t i o n  i s  i n i t i a l l y  cued by the  s imu l t ane i ty  

between s e l f  and image movement. A l l  c h i l d r e n  - recognized themselves 

i n  t h e  Mirror  and Simultaneous cond i t i ons  be fo re  recognizing themselves 

i n  t h e  Discordant  and Photograph cond i t i ons .  Th i s  f i nd ing  is com- 

p a t i b l e  w i th  Zazzo's (1948) r e p o r t  t h a t  h i s  son recognized hi.mself 

i n  mi r ro r s  be fo re  he  d i d  so  i n  f i l m  o r  photographs. 

That t h e  c h i l d r e n  could recognize  themselves i n  t h e  Mirror 

and Simultaneous cond i t i ons  b u t  n o t  i n  t h e  Discordant  and Photograph 

cond i t i ons  sugges t s  t h a t  they  could n o t  then  recognize themsel.ves 

wi thout  s imul taneous ly  exper ienc ing  t h e  corresponding movement. 

Apparently they could n o t  y e t  s e p a r a t e  t h e  phys i ca l  c h a r a c t e r i s t i c s  

of what they looked l i k e  from t h e  image which showed correspondence 



wi th  t h e i r  movement, i .e . ,  they, had n o t  formed a mental  image of 

themselves. Thei r  a t t e n t i o n  i n  t h e  Discordant  Condit ion,  however, 

was a s  h igh  a s  t h e i r  a t t e n t i o n  i n  t h e  Simultaneous Condition and 

h igher  than t h e i r  a t t e n t i o n  i n  any of t he  o t h e r  condi t ions .  This  

i n d i c a t e s  t h a t  t h e  c h i l d r e n  w e r e  more i n t e r e s t e d  i n  t h e i r  own 

images than i n  t h e  image of another  c h i l d  o r  a f a m i l i a r  a d u l t  even 

b e f o r e  they a c t u a l l y  recognized t h e  images i n  t h e  Discordant 

Condit ion a s  t h e i r  own. This  sugges t s  t h a t  t n  t h e  Discordant  

Condit ion they perce ived  t h e i r  images a s  f a m i l i a r ,  perhaps even 

s i m i l a r  t o  t h e  image whose movements corresponded wi th  t h e i r s .  

A t  t h e  same time s i n c e  they d i d  n o t  i d e n t i f y  t h e  images i n  t h e  

Discordant  Condit ion they must a l s o  have perce ived  t h a t  t he  images 

i n  t h i s  c m d i t i s n  were d i f f e r e n t  from those i n  t h e  Simultaneous 

Condit ion.  

The behaviors  t h a t  t h e  c h i l d r e n  showed i n  - t h e  per iod  between 

recogniz ing  themselves i n  t h e  Simultaneous and Discordant  condi t ions  

were r e v e a l i n g  a s  t o  how they t r i e d  t o  understand the  s i m i l a r  b u t  

d i f f e r e n t  images. During t h i s  t ime some c h i l d r e n  began movement 

t e s t i n g  i n  t h e  Discordant  and Other Chi ld  condi t ions ,  some judged 

t h e  image i n  t h e  Other Chi ld  Condit ion t o  be s e l f  a long with t h e  

s e l f  images, some i m i t a t e d  t h e i r  own images, and some t r i e d  t o  

produce a correspondence between s e l f  and image movement. Such 

behaviors  e i t h e r  d id  n o t  occur  a t  any o t h e r  t ime i n  t he  study or 

they increased  i n  t h i s  per iod  whereas they had been only  marginal 

be fo re .  Although a l l  of t h e  c h i l d r e n  d id  some of t h e  behaviors ,  no t  
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a l l  of t h e  c h i l d r e n  d i d  a l l  of them. Any one of t h e  behaviors  was 

no t  p a r t i c u l a r l y  s t r i l c ing  i n  i t s e l f ,  y e t  taken toge ther  they 

revea led  t h e  confusion t h e  c h i l d r e n  had and t h e  manner i n  which they 

d e a l t  w i th  i t .  

During t h i s  per iod  t h e r e  w a s  a n  i n c r e a s e  i n  movement t e s t i n g  

i n  t h e  Discordant  and Other  Chi ld  cond i t i ons ,  a l though movemsnt 

t e s t i n g  i n  t h e s e  cond i t i ons  had been v i r t u a l l y  nonex i s t an t  p r i o r  t o  

t h i s  t ime a s  can be seen  i n  F igu re  3 .  The c h i l d r e n  may have been 

t r y i n g  t o  i d e n t i f y  t h e  images i n  t h e s e  cond i t i ons  by means of t h e  

process  which f a c i l i t a t e d  i d e n t i f i c a t i o n  i n  t h e  Simultaneous and 

Mirror  cond i t i ons ,  i . e . ,  by a t tempt ing  t o  t e s t  f o r  a  correspondence 

between s e l f  and image movement. I n  t h e s e  cond i t i ons ,  however, t h e r e  

w a s  no v i s u a l  feedback of a correspondence so  t h e  a t tempts  were s h o r t  

l i v e d .  Never the less ,  t h e  process  used was t h e  same a s  t h a t  used 

previous ly .  
- 

Also dur ing  t h i s  per iod  a  number of c h i l d r e n  verbally ider l t i f ied  

t h e  image i n  t h e  Other Chi ld  Condit ion a s  s e l f  a long w i t h  those i n  

t h e  Mir ror ,  Simultaneous, and Discordant  condi t ions .  A t  t h i s  t i m e  

t h e  c h i l d r e n  had i d e n t i f i e d  two of t h e  images, those  i n  the  Mirror  

and Simultaneous cond i t i ons ,  and were most l i k e l y  genuinely confused 

a s  t o  t h e  i d e n t i t y  of t h e  images i n  t h e  Discordant  and Other Child 

condi t ions .  Perhaps i t  was a  good guess t h a t  s i n c e  two of t he  images 

were of s e l f  t h e  o t h e r s ,  which were somewhat s i m i l a r  t o  these, were 

a l s o .  Some c h i l d r e n  f l u c t u a t e d  from s e s s i o n  t o  s e s s i o n  a s  t o  whether 

they i d e n t i f i e d  t h e  image i n  t h e  Other Child Condit ion a s  s e l f  a long 

w i t h  t h e  s e l f  images, i n d i c a t i n g  t h e  i n s t a b i l i t y  of t h e i r  recogni t ion  



of s e l f  image when t h e  cues of correspondence between s e l f  and image , 

movement were absen t .  

There was a l s o  an e a r l i e r  per iod  i n  t h e  s tudy  be fo re  s e l f  

r ecogn i t i on  i n  t h e  Mirror  Condit ion when some of t h e  ch i ld ren  

v e r b a l l y  i d e n t i f i e d  a l l  c h i l d  images as  s e l f .  The e a r l i e r  i n c i d e n t s ,  

however, occurred wi th  only  a  few c h i l d r e n  and may have stemmed from 

a  very  d i f f e r e n t  sou rce  than  t h e  l a t e r  i n c i d e n t s .  The parents  of 

t h e  c h i l d r e n  who showed t h e  e a r l i e r  behavior  repor ted  ex tens ive  

mi r ro r  p lay  w i t h  t h e i r  r e s p e c t i v e  c h i l d r e n  i n  which a sk ing  the  c h i l d  

t o  i d e n t i f y  h i s  image w a s  a r e g u l a r  p a r t ,  These c h i l d r e n  may have 

l ea rned  t h a t  when asked t o  i d e n t i f y  a ch i ld ' , s  image t h e  app ropr i a t e  

answer was t h e i r  f i r s t  names b u t  they may n o t  have learned  t o  d i s c r i -  

minate  t h e i r  own image from those  of o t h e r  ch i ld ren .  This  m y  b e  

why these  c h i l d r e n  l a b e l e d  a11  t h e  c h i l d  images wi th  t h e i r  own 

names i n  t h e  exper imenta l  s i t u a t i o n .  Th i s  i n fe rence  i s  supported 
- 

by t h e  f a c t  t h a t  t hese  c h i l d r e n  followed a developmental sequence of 

s e l f  r ecogn i t i on  l a t e r  i n  t h e  s tudy  which was i d e n t i c a l  t o  t h a t  of 

t he  o t h e r  c h i l d r e n .  I n t e r e s t i n g l y ,  when they began i d e n t i f y i n g  only 

t h e i r  own images a s  s e l f ,  a  f i r s t  person pronoun was used and n o t  

t h e i r  f i r s t  names, sugges t ing  t h a t  they had r e f e r r e d  t o  themselves 

d i f f e r e n t l y  when reponding r o t e l y .  It i s  p o s s i b l e  t h a t  s i m i l a r l y  

learned  behavior  accounts  f o r  ~ a r w i n ' s  (1877) r e p o r t  of s e l f  

r ecogn i t i on  i n  h i s  9-month o ld  son who supposedly recognized himself 

because h e  turned t o  h i s  mi r ro r  image when h i s  name was ca l l ed .  

During t h i s  pe r iod  t h e r e  were a l s o  i n c r e a s e s  of i nc iden t s  of 

de fe r r ed  i m i t a t i o n  i n  which t h e  c h i l d r e n  copied the  image's movements 
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immediately a f t e r  a t t e n d i n g  t o  them, p a r t i c u l a r l y  i n  t he  Discordant  
I 

Condition a s  can be seen  i n  F igure  6. The c h i l d r e n  could no t  y e t  

i d e n t i f y  t h e  image i n  t h e  Discorant  Condit ion b u t  they apparent ly 

d i s t i ngu i shed  i t  from t h e  image i n  t h e  Other Child Condition. Imita-  

t i o n  s t u d i e s  (Rosekrans, 1967; S t o t l a n d ,  Zander, and Natsoulas ,  1961) 

i n d i c a t e  t h a t  c h i l d r e n  a r e  more l i k e l y  t o  i m i t a t e  models perceived 

t o  be  l i k e  themselves.  Thus t h e s e ' r e s u l t s  a l s o  sugges t  t h a t  t h e  

c h i l d r e n  perceived t h e  images i n  t h e  Discordant  Conditon t o  b e  more 

s i m i l a r  t o  t h e  images they  recognized i n  t h e  Simultaneous Condit ion 

even though they could n o t  y e t  i d e n t i f y  t h e  image i n  t h e  Discordant  

Condit ion a s  a  s e l f  image. The c h i l d r e n  may have perceived somewhat 

less of a  s i m i l a r i t y  between t h e  image i n  t h e  Other Child Condit ion 

and t h e  ones they  recognized as s e l f  i n  t h e  Simultaneous Condition as 

l e s s  d e f e r r e d  i m i t a t i o n  occurred i n  t h e  Other Child Condition. None, 

however, occurred i n  t h e  Pa ren t  Condit ion,  sugges t ing  t h a t  t he  c h i l d r e n ' s  

confusion was l i m i t e d  t o  t h e  images t h a t  were s i m i l a r  t o  those  i n  

t h e  Simultaneous and N i r r o r  cond i t i ons  and a s  y e t  un iden t i f i ed .  

Although a  p o s s i b l e  exp lana t ion  f o r  t h e  l a c k  of i m i t a t i v e  behaviors  

i n  t h e  Pa ren t  Condit ion i s  t h a t  many of t h e s e  behaviors  involved 

t h e  toys  which were p r e s e n t  i n  t h e  Discordant  and Other Child condi- 

t i o n s  b u t  were n o t  i n  t h e  P a r e n t  Condit ion,  some of t h e  i m i t a t i v e  

behaviors  were of a  type  t h a t  could have occurred i n  t h e  Parent  

Condit ion.  Never the less ,  n o t  a  s i n g l e  i n c i d e n t  of defer red  i m i t a t i o n  

occurred i n  t h e  Pa ren t  Condit ion.  

Most i n c i d e n t s  (6  o u t  of 9) of matching behavior  i n  

which t h e  c h i l d r e n  t r i e d  t o  d u p l i c a t e  t h e  ongoing a c t i o n  of 

t he  image a l s o  occurred between s e l f  r ecogn i t i on  i n  t h e  
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Simultaneous and Discordant  cond i t i ons .  This  sugges ts  t h a t  t h e  
L 

c h i l d r e n  may havc been t r y i n g  t o  make a correspondence between 

s e l f  and image movement when one d i d  n o t  e x i s t .  Again no such 

i n c i d e n t s  occurred i n  t h e  Pa ren t  Condition. The c h i l d r e n  d i s t i ngu i shed  

between t h e  Discordant  and Other Child cond i t i ons  by making more 

a t tempts  (7  o u t  of 9) t o  produce a  correspondence i n  t h e  Discordant  

Condit ion sugges t ing  a g a i n  t h a t  t h e  c h i l d r e n  perceived t h e  s i m i l a r i t y  

between t h e i r  o m  images. Perhaps t h e  c h i l d r e n  were t r y i n g  t o  under- 

s t and  t h e s e  images i n  terms of t h e  process  they used i n  t h e  Mirror  

and Simultaneous cond i t i ons ,  t L a t  of movement t e s t i n g .  However, 

s i n c e  t h e  images i n  t h e s e  cond i t i ons  d i d  n o t  cooperate  by providing t h e  

app ropr i a t e  v i s u a l  feedback, t h e  c h i l d r e n  themselves produced t h e  

correspondence and upon doing s o  most o f t e n  (6 o u t  of 9) judged t h e  

image t o  be  s e l f .  That  t h e  c h i l d  r e tu rned  t o  t h i s  process  i n  a 

t ime of confusion lends  suppor t  t o  t h e  hypothes is  t h a t  i t  was t h e  
- 

matching of s e l f  and image movement t h a t  o r i g i n a l l y  d i s t i ngu i shed  

t h e  c h i l d ' s  r e f l e c t i o n  f o r  him. 

These behaviors  which occurred between s e l f  r ecogn i t i on  i n  t h e  

Simultaneous and Discordant  cond i t i ons  sugges t  t h a t  t h e  ch i ld ren  

perceived t h e  s i m i l a r i t y  between those  s e l f  images which moved a s  

they d i d  and t b s e  which d i d  no t .  The c h i l d r e n  t r i e d  t o  understand 

t h e  u n i d e n t i f i e d  images by t h e  processes  which f a c i l i t a t e d  i d e n t i f i -  

c a t i o n  of t h e  images i n  t h e  Mirror  and Simultaneous condi t ions ,  i . e . ,  

those  of movement t e s t i n g  and o t h e r  imi t a t ion - re l a t ed  behaviors ,  

Mental r e p r e s e n t a t i o n s  of what they looked l i k e ,  a l though probably i n  

t h e  process  of be ing  formed, could n o t  y e t  be r e l i e d  upon f o r  
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s e l f  r ecogn i t i on .  , 

Mental r e p r e s e n t a t i o n s  must have been formed, however, by t h e  time 

t h e  c h i l d r e n  recognized themselves i n  t h e  Discordant and Photograph 

cond i t i ons .  That  such r e p r e s e n t a t i o n a l  thought was ope ra t ing  then  

i s  ind ica t ed  by measures independent of s e l f  recogni t ion .  A l l  t h e  

c h i l d r e n  who recognized themselves i n  these  condi t ions  were f i r s t  

u s ing  f i r s t  person pronouns i n  a c o r r e c t  manner which i n d i c a t e s  t h a t  

they had begun t o  u s e  language symbolical ly .  The a b i l i t y  t o  u se  

t h e  pronouns c o r r e c t l y  imp l i e s  t h a t  t he  c h i l d r e n  r e a l i z e d  t h a t  t hese  

pronouns r e f e r  t o  t h e  speaker  and thus  t h e i r Q f e r e n t s  change w i t h  

whomever i s  speaking. They were a l s o  responding t o  ques t ions  of 

what another  was see ing  when they were seeing something d i f f e r e n t  

by e i t h e r  cor rec t ly  i d e n t i r y i n g  what t he  o t h e r  was see ing  o r  by 

p u t t i n g  themselves p h y s i c a l l y  i n  t h e  p lace  of t h e  o the r .  Both 

responses i n d i c a t e d  t h a t  they  understood t h a t  - o t h e r s  had po in t s  of 

view d i f f e r e n t  from t h e i r  own, a process  depmdent  on r e p r e s e n t a t i o n a l  

thought.  Thus t h e  r e p r e s e n t a t i o n a l  th inking  necessary f o r  s e l f  

imagery was p r e s e n t  when t h e  c h i l d r e n  recognized t h e i r  images wi thout  

t h e  cues  of s i m u l t a n e i t y  of movement. It is l i k e l y ,  t he re fo re ,  t h a t  

s e l f  r ecogn i t i on  i n  t h e s e  cond i t i ons  derived from the c h i l d ' s  having 

a  mental image of what he  looked l i k e  t o  which he  could match t h e  

images he saw. The mental image, however, was Je r ived  from h i s  

i n t e r a c t i o n s  wi th  an  image which moved a s  he d i d .  

When s e l f  r ecogn i t i on  d i d  occur i n  the Discordant Condition, a l l  

t h e  c h i l d r e n  i d e n t i f i e d  t h e  image ve rba l ly ;  they did n o t  tu rn  t o  
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search  f o r  t h e  clown f a c e  a f t e r ' s e e i n g  i t  appear behind the  image 

on TV. Af t e r  i n i t i a l  s e l f  r ecogn i t i on  t h e  c h i l d r e n  continued us ing  

v e r b a l  l a b e l s  t o  i d e n t i f y  t h e  images i n  t h e  Discordant Condition. It 

i s  p o s s i b l e  t h a t  t h e  c h i l d r e n  d i d  n o t  show s e l f  r ecogn i t i on  i n  t h e  

Discordant  C o n d i t i m  by tu rn ing  t o  t h e  clown f a c e  because al though 

they r e a l i z e d  t h a t  i t  was an  image of themselves,  they perceived t h a t  

i t  was n o t  a r e f h e t i o n  of them a t  t h a t  moment. Unlike t h e  images i n  

t h e  Simultaneous and Mir ror  cond i t i ons ,  t h i s  one d i d  n o t  move as they 

d i d .  I n  coming t o  r ecogn ize  t h e i r  images wi thout  t h e  cues of r e f l e c t e d  

movement, t h e  c h i l d r e n  may a l s o  have l ea rned  t h a t  only when images 

move a s  they do are t h e  images a n  immediate r e f l e c t i o n  0.f themselves. 

Thus t h e  clown f a c e ,  a l though i n t e r e s t i n g ,  was n o t  thought t o  be  

behind them. Th i s  i s  a r a t h e r  s o p h i s t i c a t e d  percept ion  of time, 

e s p e c i a l l y  s e l f  placement i n  t i m e ,  which a lone  would seem t o  r e q u i r e  

symbolic thought.  

Although i t  is p o s s i b l e  t h a t  t h e  c h i l d r e n  turned t o  look f o r  

t h e  clown f a c e  only  i n  t h e  Mirror  and Simultaneous condit ions because 

they were cued by the sound of t h e  f a c e  be ing  lowered and by n o t i c i n g  

t h e  movement of t h e  c l e a r  p l a s t i c  s t r i n g  he ld  by t h e  experimenter,  

I r a t h e r  than  by t h e  appearance of t h e  clown f a c e  behind t h e  image 

on TV o r  i n  t h e  m i r r o r ,  i t  i s  u n l i k e l y .  The c h i l d r e n ' s  r e a c t i o n  upon 

see ing  the  clown f a c e  suggested o therwise .  When t h e  clown face  

I appeared i n  t h e  Simultaneous and Mirror  cond i t i ons  the ch i ld ren  

i appeared t o  o r i e n t  d i r e c t l y  t o  i t s  image and then  t u r n  sharply t o  
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no t i ced  movement of t h e  s t r i n g ' b u t  r a t h e r  t h a t  what they had seen  on 

TV o r  i n  t h e  mi r ro r  had caused them t o  t u r n  around. Although t h e  

clown f a c e  could have been lowered behind t h e  c h i l d r e n  i n  t he  Discor- 

dan t  and Other Child cond i t i ons ,  t h i s  was n o t  done s o  a s  t o  minimize 

t h e  p o s s i b i l i t y  of chance d iscovery  of t h e  f a c e .  

The e x t e n t  of prev ious  m i r r o r  exper ience  d i d  no t  appear t o  

i n f l u e n c e  when s e l f  r e c o g n i t i o n  occurred i n  t h e  cond i t i ons  which had 

a correspondence between s e l f  and image movement. While some amount 

of mi r ro r  exposure i s  undoubtedly necessary  f o r  t h e  c h i l d r e n  t o  

o r i g i n a l l y  n o t i c e  t h a t  t h e  image's movement matches t h e i r  own, t h e  

amount may be  minimal compared t o  t h a t  g iven  t o  t h e  c h i l d r e n  i n  t h e  

p r e s e n t  s tudy  and perhaps t o  most c h i l d r e n  i n  t h i s  c u l t u r e .  I n i t i a l  

s e l f  r ecogn i t i on  i n  young c h i l d r e n  seems t o  b e  cued by s imu l t ane i ty  

b e t w e ~ n  s e l f  and image movement and n o t  d i r e c t l y  by t h e  amount of 

exposure time. The low c o r r e l a t i o n s  between e x t e n t  of mir ror  

exposure and when s e l f  r e c o g n i t i o n  occurred a r e  compatible wi th  t h e  

previous  s tudy  by D. Dixon (1952) who found no d i f f e r e n c e s  i n  mi r ro r  

behaviors  of c h i l d r e n  between t h e  ages  of 4 and 18 months who had 

d i f f e r i n g  degrees  of mi r ro r  exposure. 

The s i g n i f i c a n t  c o r r e l a t i o n  between t h e  e x t e n t  of previous mi r ro r  

exposure and when t h e  c h i l d  recognized himself i n  t he  Discordant  

Condit ion sugges t s  t h a t  once r e p r e s e n t a t i o n a l  thought i s  opera t ing  

t h e  c h i l d ' s  developme~lt of a mental  image of what he looks  l i k e  may 

be advanced by ex tens ive  mi r ro r  experience which f a m i l i a r i z e s  him 

wi th  h i s  v i s u a l  images. T'.ie n o n s i g n i f i c a n t  c o r r e l a t i o n  between 
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previous  mi r ro r  exper ience  and $when t h e  c h i l d  recognized himself i n  

t h e  Photograph Condit ion,  however, makes t h i s  i n fe rence  t e n t a t i v e .  

Se l f  r ecogn i t i on  i n  a l l  t h e  cond i t i ons  was preceded by pa ren t  

r ecogn i t i on  i n  t h e  v ideo tapes  and photographs. For most ch i ld ren  

p a r e n t  r ecogn i t i on  i n  bo th  media occurred on t h e  f i r s t  s e s s ion  ind i -  

c a t i n g  t h a t  r ecogn i t i on  of known images was n o t  d i f f i c u l t  i n  e i t h e r  

medium. Th i s  f i n d i n g  i s  compatible  w i th  Dixon's (1957) r e p o r t  t h a t  

c h i l d r e n  were i n t e r e s t e d  i n  t h e  r e f l e c t i o n  of s i g n i f i c a n t  o t h e r s  

b e f o r e  being i n t e r e s t e d  i n  t h e i r  own r e f l e c t i o n .  It a l s o  suggests  

t h e  prematur i ty  of P r e y e r ' s  (1893) r e p o r t  of s e l f  recogni t ion  i n  h i s  

14-month o l d  son vh ich  was based on t h e  son':s r ecogn i t i on  o f - h i s  

mother 's  r e f l e c t i o n  a t  t h i s  age. 

Sex cliffercnccs i n  t h e  p r e s e n t  s tudy  i n d i c a t e d  t h a t  g i r l s  

a t t ended  t o  t h e  TV o r  mi r ro r  more than  boys. While i t  might b e  

assumed t h a t  g i r l s  f i n d  people,  and t h e i r  images, more i n t e r e s t i n g  

than  boys, t h i s  assumption has  found l i t t l e  experitnental support 

(Maccoby and Jack?-in, 1974; Dodd and Lewis, 1969). It may be t h a t  

t h e  a d u l t s '  r e q u e s t  t o  a t t e n d  t o  t h e  TV o r  mi r ro r  were adhered t o  

more by t h e  g i r l s  than  by t h e  boys which would i n d i c a t e  t h a t  t h e  g i r l s  

were more s t r o n g l y  s o c i a l i z e d  t o  meet a d u l t  expec ta t ions .  

The r e s u l t s  of t h e  s tudy  suppor t  t h e  hypothes is  t h a t  the young 

c h i l d  f i r s t  comes t o  recognize  himself on t h e  b a s i s  of s imul tane i ty  

of movement between s e l f  and image, i . e . ,  t h e  young c h i l d  i n i t i a l l y  

understands h i s  r e f l e c t i o n  i n  terms of h i s  i n t e r a c t i o n  with i t .  This  
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permanence. Through i n t e r a c t i d n  wi th  h i s  image and t h e  development 

of r e p r e s e n t a t i o n a l  thought t h e  c h i l d  con~qtruc ts  a rreental image of 

what he looks l i k e .  The c h i l d  can then recognize h i s  image by 

matching h i s  mental s e l f  image t o  the  v i s u a l  images he sees.  
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Footnotes  

'TI,, c h i l d  r e f e r r e d  t o  may b e  of e i t h e r  sex.  It i s  only f o r  

convenience and l a c k  of a n  a p p r o p r i a t e  n e u t r a l  term t h a t  masculine 

pronouns a r e  used throughout t h e  t e x t .  

'previous s t u d i e s  have shown body movement t o  be a n  important 

f a c t o r  i n  pe rcep tua l  l e a r n i n g  and development (Held and Bossen, 1961; 

Held and Hein, 1963). 

3 ~ x t e n s i v e  p i l o t  work on o b j e c t i v e  response measures of s e l f  

r ecogn i t i on  revea led  t h i s  method t o  be most e f f i c i e n t  f o r  i t  w a s  

v i r t u a l l y  soundless  and r equ i r ed  a  minimum of experimenter manipulation. 

Thus t h e  s u b j e c t ' s  d i f f e r e n t i a l  behavior  was cued only by the  appear- 

ance of t h e  clown f a c e  on t h e  TV screen .  It was assumed t h a t  i f  t h e  

c h i l d  recognized t h e  TV image a s  h i s  own, t h -  clown f a c e  appearing 

behind t h e  image would b e  perce ived  a s  behind him and he  would t u r n  

t o  look  f o r  i t .  

4 ~ n  mi r ro r  images t h e  l e f t  s i d e  of t h e  observer  corresponds t o  

t h e  l e f t  s i d e  of t h e  image from t h e  obse rve r ' s  po in t  of view whi l e  

t h e  r e v e r s e  i s  t r u e  f o r  v ideotape  images. 

5 ~ l t h o u g h  bo th  t h e  Discordant  Condit ion and the Photograph 

Condit ion l a c k  t h e  correspondence between s e l f  and image movement, 

t h e  d i f f e r e n c e  i n  t h e  media and p r e s e n t a t i o n s  may cause a  d i f f e r e n c e  

i n  t h e  c h i l d ' s  response  t o  t h e  condi t ions .  For i n s t ance ,  the Photo- 

graph Condit ion has  no movement wh i l e  t he  Discordant  Condition has 

noncorresponding movement. The Photograph Condition p re sen t s  a  
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s e r i e s  of p i c t u r e s  s imultaneously wh i l e  t h e  Discordant  Condition i s  

one of a succes s ive  s e r i e s  of p re sen ta t ions .  The photograph image 

i s  sma l l e r  i n  s i z e  than  t h e  TV image. There a l s o  may b e  a  d i f f e r e n c e  

i n  c l a r i t y .  

6 ~ t  t h e  beginning of t h e  s tudy  t h e  clown f a c e  was pul led  c l o s e  

t o  t h e  c e i l i n g  when n o t  i n  u s e  so  t h a t  i t  was n o t  immediately v i s i b l e .  

But when i t  was noted t h a t  t h e  c h i l d r e n  could s e e  i t  by looking 

d i r e c t l y  above t h e i r  heads,  t h e  f a c e  was hidden behind the  top of t h e  

wooden s c r e e n  when n o t  i n  use.  The experimenter  could h ide  t h e  clown 

f a c e  behind t h e  s c r e e n  wi thout  moving from h e r  p o s i t i o n  behind t h e  

equipment t a b l e  by r a i s i n g  t h e  clown f a c e  t o  t h e  c e i l i n g  and then  

lowering i t  aga in  s o  t h a t  i t  s l i p p e d  behind t h e  screen  in s t ead  of 

i n  f r o n t  of i t .  

7 ~ h e  p a r e n t  f i lmed f o r  t h e  Pa ren t  Condit ion was e i t h e r  the mother 

o r  t h e  f a t h e r ,  whoever accompanied t h e  c h i l d .  - 

 he c h i l d  i n  t h e  Other Chi ld  Condit ion was a  22-month old boy 

who was chosen because h i s  h a i r s t y l e  and c l o t h i n g  could be  taken a s  

app ropr i a t e  f o r  e i t h e r  a  boy o r  a  g i r l .  H i s  age was t h a t  of t h e  

c h i l d r e n  a t  t h e  midpoint  of t h e  s tudy .  

'on those  s e s s i o n s  where i t  was necessary  t o  complete the s e s s i o n  

w i t h  t h e  c h i l d  i n  c l o s e  con tac t  w i t h  t h e  pa ren t ,  an e f f o r t  was made t o  

keep the  f i lmed o r  ~ e f l e c t e d  p a r t s  of t he  pa ren t  t o  a  minimum. Never- 

t h e l e s s ,  t h e  background of t h e  Simultaneous and Mirror condi t ions  was 

d i f f e r e n t  on t h e s e  s e s s i o n s  than  on o t h e r s .  However, t h e  two c h i l d r e n  

d id  n o t  d i f f e r  from t h e  remaining c h i l d r e n  i n  t h e  developmental 

sequence of r ecogn i t i on .  



l o m e n  t h e  c h i l d r e n  turned  t o  f i n d  t h e  clown f a c e  i n  t h e  Simultaneous 

and Mirror  cond i t i ons ,  they played wi th  i t  f o r  varying l eng ths  of time 

o f t e n  wi th  t h e i r  backs t o  t h e  TV screen .  Thus, a t t e n t i o n  time and 

movement t e s t i n g  time were c a l c u l a t e d  f o r  on ly  t h e  f i r s t  two minutes 

of each cond i t i on  be fo re  t h e  clown f a c e  appeared. 

"TWO c r i t e r i a  were used i n  making judgments of s e l f  r ecogn i t i on  

i n  o rde r  t h a t  a  more a c c u r a t e  measure of s e l f  r ecogn i t i on  could be 

made, i . e . ,  i n  o rde r  t o  reduce t h e  Type I1 e r r o r .  Turning t o  look f o r  

t h e  clown f a c e  provided a behav io ra l  measure which was independent o f - ,  

t h e  c h i l d ' s  v e r b a l  a b i l i t i e s  o r  d e s i r e s .  The ve rba l  i d e n t i f i c a t i o n  

provided an  a d d i t i o n a l  measure i n  ca se  t h e  c h i l d  acc iden t ly  s a w  t h e  

clown f a c e  behind him b e f o r e  he no t i ced  i t  behind t h e  image o r  i f  t h e  

c h i l d  d t d  x t  attcsd t o  t h e  clown f a c e  o r  become i n t e r e s t e d  i n  looking 

f o r  it .  

12E f u t u r e  i n v e s t i g a t o r s  wish t o  t r a i n  themselves t o  s co re  f o r  

a t t e n t i o n  and movement t e s t i n g  a s  t he  au thor  has  done, a copy of t h e  

v ideo tape  f o r  s u b j e c t  #3 i n  s e s s i o n  2 i s  a v a i l a b l e  through Spec ia l  

C o l l e c t i o n s ,  Simon F r a s e r  Un ive r s i t y  L ib ra ry .  The au tho r ' s  s c o r e s  

f o r  percentage  of a t t e n t i o n  time and percentage of a t t e n t i o n  time 

spen t  i n  movement t e s t i n g  i n  t h e - f i r s t  two minutes of each cond i t i on  

of t h i s  t ape  a r e  found i n  Tables  E2 and E3 i n  Appendix E .  

1 3 h  h e r  i n i t i a l  r ecogn i t i on  s e s s i o n  i n  t h e  Simultaneous Condit ion 

( s e s s i o n  4 ) ,  c h i l d  #2 turned t o  f i n d  t h e  clown f a c e  behind he r  f o r  

t h e  f i r s t  time. She became very  f r igh tened  of i t  and was s t i l l  

f r i gh tened  when the  Mir ror  Condit ion began. She spent  l i t t l e  time 



looking a t  t h e  image i n  t h e  ~ i ; r o r  Condition and turned repea ted ly  

t o  s e e  i f  t h e  clown f a c e  was behind h e r ,  thus  a  c l e a r  judgment could 

n o t  be made a s  t o  whether s h e  showed s e l f  r ecogn i t i on  i n  the  Mirror  

Condit ion.  Her p a r e n t  r epo r t ed  t h a t  a t  home t h e  ch i ld  named h e r  mi r ro r  

r e f l e c t i o n  spontaneously f o r  t h e  f i r s t  t ime two weeks be fo re  t h e  

se s s ion .  Therefore ,  t h e  c h i l d  was judged a s  recognizing h e r s e l f  i n  

t h e  mi r ro r  i n  t h e  same month t h a t  s h e  recognized h e r s e l f  f o r  t h e  f i r s t  

t ime i n  t h e  Simultaneous Condit ion b u t  h e r  d a t a  were n o t  included 

i n  t h e  ana lyses  of c h i l d r e n ' s  behaviors  a t  mi r ro r  recogni t ion .  

I4 sub jec t  #8, t h e  only  c h i l d  who d i d  n o t  show movement t e s t i n g  

i n  t h e  Simultaneous Condi t ion  p r i o r  t o  s e l f  recognition.,  recognized 

himself  i n  t h e  Simultaneous and Discordant  condi t ions  i n  the  same 

s e s s i o n ,  sugges t ing  t h a t  mental  s e l f  imagery was the b a s i s  of recogni- 

t i o n  i n  t he  Simultaneous Condit ion a s  w e l l  a s  i n  the Discordant  Condi- 

t i o n .  The c h i l d ' s  h igh  amount of prev ious  mir-ror exposure sugges ts  

t h a t  he may have had p r i o r  exper ience  w i t h  movement t e s t i n g .  

15 Anal-pes  of v a r i a n c e  of percentage of a t t e n t i o n  time and percen- 

t age  of a t t e n t i o n  t ime spen t  i n  movement t e s t i n g  f o r  t h e  sess ions  

be fo re ,  du r ing ,  and a f t e r  s e l f  r ecogn i t i on  i n  t h e  Simultaneous Condi- 

t i o n  included d a t a  from only  t e n  c h i l d r e n  as one ch i ld  completed only 

one, r a t h e r  than two, s e s s i o n  a•’ t.er s e l f  r ecogn i t i on  i n  t h a t  condi t ion .  

This  c h i l d  showed t h e  same gene ra l  t r ends  of behavior as the  o t h e r  

c h i l d r e n  a t  t h i s  t ime. 



I 

Appendix A 

The ana lyses  of t h e  c h i l d r e n ' s  performance before ,  during,  and 

a f t e r  s e l f  r e c o g n i t i o n  i n  t h e  Mirror  and Discordant  condi t ions  a r e  

d iscussed  below. 

Se l f  Recognit ion i n  t h e  Mirror  Condit ion 

A Condit ions x Sex x s e s s i o n s  a n a l y s i s  of va r i ance  was computed 

on a t t e n t i o n  time a l igned  w i t h  r e spc t ;  t o  t h e  s e s s i o n  i n  which s e l f  

r ecogn i t i on  i n  t h e  Mir ror  Condit ion occurred.  Included i n  t he  a n a l y s i s  

were t h e  d a t a  from t h e  s e s s i o n  be fo re  s e l f  r ecogn t i i on ,  t he  s e s s i o n  i n  

which s e l f  r ecogn i t i on  occurred ,  and two s e s s i o n s  a f t e r  s e l f  recogni-  

t i o n .  The a n a l y s i s  y i e l d e d  s i g n i f i c a n t  main e f f e c t s  f o r  condi t ions ,  

F(4, 36) = 7.04, 2 < .001, and s e s s i o n s ,  F(3,  24) = 3.64, .05, - - 

wi th  no s i g n i f i c a n t  o r  main e f f e c t  f o r  sex .  A Tukey 

(2 < .05) followup of t h e  main e f f e c t  f o r  condi t ions  showed t h a t  

t h e r e  was s i g n i f i c a n t l y  more a t t e n t i o n  i n  t h e  s imul taneous  and 

Discordant  cond i t i ons  than  i n  t h e  Mirror  o r  Other Child conditio:,~. 

A Tukey (2 < .05) followup of t h e  main e f f e c t  f o r  s e s s ions  showed 

t h a t  a t t e n t i o n  i n  t h e  second s e s s i o n  a f t e r  s e l f  r ecogn i t i on  was 

s i g n i f i c a n t l y  g r e a t e r  than  a t t e n t i o n  b e f o r e  s e l f  recogni t ion .  The 

mean percentages  of a t t e n t i o n  time i n  each condi t ion  and se s s ion  a r e  

found i n  Table A l .  

A s i m i l a r  a n a l y s i s  of va r i ance  was computed f o r  t h e  percentage 

of a t t e n t i o n  time spen t  i n  movement t e s t i n g  i n  t h e  same se s s ions .  

This  a n a l y s i s  y i e lded  a s i g n i f i c a n t  main e f f e c t  f o r  condi t ions ,  

F(4,  32) = 15.20, 2 < ,001, w i th  no s i g n i f i c a n t  i n t e r a c t i o n s  o r  o t h e r  - 
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main e f f e c t s .  A Tukey (2 < .05) followup of t h e  main e f f e c t  f o r  

cond i t i ons  showed s i g n i f i c a n t l y  more movement t e s t i n g  occurred i n  

t h e  Simultaneous Condit ion than  i n  any of t h e  o t h e r  condi t ions .  The 

mean percentages  f o r  a t t e n t i o n  time spen t  i n  movement t e s t i n g  i n  

each cond i t i on  and s e s s i o n  a r e  found i n  Table A 2 .  

Se l f  Recognition i n  t h e  Discordant  Condit ion 

A Condit ions x Sex x Sess ions  a n a l y s i s  of va r i ance  was computed 

on t h e  percentage  of . a t t e n t i o n  time spen t  i n  movement t e s t i n g  a l i g a e d  

wi th  r e s p e c t  t o  t h e  s e s s i o n  on which s e l f  r ecogn i t i on  occurred f o r  

t h e  s i x  c h i l d r e n  who recognized themselves i n  t h e  Discordant  Condition. 

The a n a l y s i s  inc luded  t h e  d a t a  from t h e  two s e s s i o n s  be fo re  r ecogn i t i on ,  

t h e  r ecogn i t i on  s e s s i o n ,  and one s e s s i o n  a f t e r  r ecogn i t i on .  The 

a n a l y s i s  y i e lded  a s i g n i f i c a n t  main e f f e c t  f o r  cond i t i ons ,  F ( 4 ,  16) = 

8.37, < ,001, w i t h  no s i g n i f i c a n t  i n t e r a c t i o n s  o r  o t h e r  main e f f e c t s .  

A Tulcey (2 < .05) followup of  t h e  main e f f e c t  f o r  condi t ions  showed 

t h a t  s i g n i f i c a n t l y  more movement t e s t i n g  occurred i n  t h e  Simultaneous 

Condit ion than  i n  t h e  Pa ren t ,  Discordant ,  and Other Chi ld  condi t ions  

and s i g n i f i c a n t l y  more movement t e s t i n g  occurred i n  the  Mirror 

Condit ion than  i n  t h e  P a r e n t  Condit ion.  The mean pe-rcentages f o r  

a t t e n t i o n  time spen t  i n  movement t e s l i n g  i n  each cond i t i on  and 

s e s s i o n  a r e  found i n  Table A 3 .  
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~ 6 p e n d i x  B 

The c h i l d r e n ' s  u s e  of f i r s t  and second person pronouns, t h e i r  

performance on t h e  P i c t u r e  Pe r spec t ive  Task, and t h e  r e l a t i o n s h i p  

between t h e  u s e  of pronouns and the P i c t u r e  Pe r spec t ive  Task a r e  

d iscussed  below. 

Pronoun Usake - 

The c h i l d r e n ' s  use  of  f i r s t  and second person pronouns evolved i n  

a developmental sequence which w a s  as fol lows:  "my" o r  "mine", 

"me", "I", "you", and "yours". Table B 1  shows t h e  s e s s i o n s  on which 

t h e  c h i l d r e n  began t o  u s e  f i r s t  and second person pronouns and personal  

names f o r  s e l f  and p a r e n t ,  t h e  s e s s i o n s  i n  which f i r s t  person 

pronouns were used i n c o r r e c t l y  t o  r e f e r  t o  t h e  pa ren t ,  and the 

sess io i i s  l i i  ~ i i i c i l  second person pronouns were used i n c o r r e c t l y  t o  

r e f e r  t o  s e l f .  Data were taken from t h e  monthly c h a r t s  f i l l e d  o u t  

by p a r e n t s ,  p a r e n t a l  r e p o r t s  i n  each se s s ion ,  and the  language t h e  

c h i l d r e n  used i n  t h e  s e s s i o n s .  

A l l  c h i l d r e n  were us ing  a r e f e r e n c e  t o  t h e  pa ren t  from the  

beginning of t h e  s tudy .  I n  a l l  c a ses  t h e  r e f e r e n c e  was a personal  

l a b e l ,  e . g . , "mama", "daddy". 

Commonly the  use  of a f i r s t  person pronoun as a s e l f  r e f e rence  

prece.ded t h e  u s e  of t h e  c h i l d ' s  f i r s t  name. Only one c h i l d  was us ing  

h i s  pe r sona l  name a s  h i s  on ly  s e l f  r e f e r e n c e  a t  t h e  beginning of t h e  

s tudy .  Three o t h e r s  were us ing  t h e i r  f i r s t  name and a f i r s t  person 

pronoun. The remaining c h i l d r e n  acqui red  the  use  0 2  t h e i r  name i n  t h e  

course  of t h e  s tudy  and had acquired a t  l e a s r  one f i r s t  person pronoun 
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p r i o r  t o  i t .  Three p a r e n t s  of t h e  c h i l d r e n  who began us ing  t h e i r  

names r a t h e r  l a t e  i n  t h e  s tudy  r epor t ed  t h a t  t h e i r  c h i l d r e n  had 

d i f f i c u l t y  pronouncing t h e  sounds which were contained i n  t h e i r  names. 

The mean number of s e s s i o n s  u n t i l  t h e  c h i l d r e n  used t h e i r  names a s  

s e l f  r e f e rences  was 3 . 2  w i t h  a range of 1 t o  7 s e s s i o n s .  

The mos,t f r e q u e n t l y  acqui red  f i r s t  s e l f  r e f e r e n c e  was e i t E e r  

"my" o r  "mine" which was g e n e r a l l y  used by t h e  c h i l d r e n  t o  des igna te  

o b j e c t s  of t h e i r  d e s i r e  whether t h e i r s  o r  o therwise .  Three c h i l d r e n  

acqui red  "me" be fo re  "my" o r  "mine" b u t  i n  a l l  t h r e e  c a s e s  "me" was 

! 1 used i n  p l a c e  of "my", e .g . ,  me shoes". For two of t h e  c h i l d r e n  "me" 

was used bo th  a s  an  o b j e c t  and a posses s ive ,  For t h e  o t h e r  c h i l d  

llmell  was used only  a s  a posses s ive  and was dropped f o r  two months 

when "myFC was in t roduced .  The mean number of s e s ions  u n t i l  t h e  

c h i l d r e n  used "my1' o r  "mine" as a s e l f  r e l e r e n c e  w a s  2 . 2  wi th  a range 

of 1 t o  6 s e s s i o n s .  - 

The pronoun "I" was acqui red  a f t e r  "me" by a l l  t h e  ch i ld ren .  The 

mean number of s e s s i o n s  u n t i l  t h e  c h i l d r e n  used "I" a s  a s e l f  r e f e rence  

was 5.7 w i th  a range of 2 t o  10 se s s ions .  

The c h i l d r e n  were us ing  f i r s t  person pronouns be fo re  they began 

s s i n g  second person  pronouns. Two c h i l d r e n  acqui red  "I" and "you" i n  

t h e  same month. One c h i l d  acqui red  "you" be fo re  "I" and the use  of 

I i yoursI1 and "me" i n  t h e  same month; t h e  second person pronouns, how- 

eve r ,  were used t o  r e f e r  t o  both s e l f  and pa ren t .  

The pronoun "yours" was acqui red  a f t e r  "you" except  f o r  one 

c h i l d  who acqui red  t h e  u s e  of bo th  pronouns i n  t h e  same month. 



Thus f o r  second person pronouns ' the  posses s ive  form was n o t  t he  f i r s t  

form acqui red  a s  it  was f o r  f i r s t  person pronouns. The mean number 

of s e s s i o n s  u n t i l  t h e  c h i l d r s n  who used second person pronouns t o  

r e f e r  t o  t h e i r  p a r e n t s  d i d  so  was 5.3 f o r  "you" wi th  a range of 

3 t o  7 s e s s i o n s  and 5.6 f o r  "yours" w i th  a range of 4 t o  8 s e s s i o n s .  

Most c h i l d r e n  confused t h e  r e f e r e n t s  f o r  e i t h e r  f i r s t  o r  second 

person pronouns f o r  some p o r t i o n  of t h e  s tudy .  Those vho d id  n o t ,  

had n o t  y e t  begun a s i n g  second person pronouns. One c h i l d  who had 

n o t  used t h e  pronouns i n c o r r e c t l y  i nd ica t ed  h i s  confusion,  neverthe- 

less, when t h e  pa ren t  r e f e r r e d  t o  t h e  c h i l d  by "youf1 t h e  c h i l d  cor- 

r e c t e d  h i s  pa ren t  by responding,  "no, me". 

Only one c h i l d  was us ing  a l l  t h e  forms of f i r s t  and second 

person  pronouns w i t h  no i n c o r r e c t  usage by t h e  end of t h e  s tudy .  

Eight  c h i l d r e n  were us ing  a l l  f i r s t  person pronouns w i t h  no i n c o r r e c t  

usage by t h e  end of t h e  s tudy .  The t h r e e  o t h e r  c h i l d r e n  had been 

us ing  f i r s t  person  pronouns c o r r e c t l y  b u t  when second person pronouns 

were in t roduced  t h e i r  p rev ious ly  e s t a b l i s h e d  use  of f i r s t  person 

pronouns was confused. One c h i l d  was us ing  second person pronouns 

c o r r e c t l y  by t h e  end of t h e  s tudy  b u t  was s t i l l  confusing t h e  

r e f e r e n t s  f o r  f i r s t  person  pronouns. 

P i c t u r e  Pe r spec t ive  Task 

The ch i . ld ren ls  confusion of t h e  r e f e r e n t s  f o r  f i r s t  person pranouns 

may have a f f e c t e d  t h e i r  performance on t h e  P i c t u r e  Pe r spec t ive  Task. 

Table B 2  shows t h e  percentage  of t r i a l s  which were scored c o r r e c t ,  

turned-card, o r  egocen t r i c  f o r  t r i a l s  i n  which t h e  experimenter 's  



Percentage of Egocent r ic ,  Turned-Card, and Cor rec t  Responses To 

Questions Using Pronouns and Proper N a m e s  

Responses 

Questions Egocent r ic  Turned-Card Correc t  T o t a l  

Pronouns 

Names 



ques t ions  included pronouns ve r sus  proper  names. A h ighe r  percentage 

of ques t ions  were answered on t h e  t r i a l s  i n  which pronouns were used 1 

than  on t r i a l s  i n  which propcr  names were used. Although t h e  per- 

cen tage  of c o r r e c t  and turned-card responses were comparable f o r  

ques t ions  us ing  names and ques t ions  us ing  pronouns, t h e r e  was a  

h igher  percentage  of e g o c e n t r i c  responses  t o  ques t ions  us ing  pronouns 

than  t o  ques t ions  us ing  names. Thus t h e  h ighe r  percentage of responses 

t o  ques t ions  us ing  pronouns was mainly due t o  a  g r e a t e r  number of 

egocen t r i c  responses .  This  f i n d i n g  could i n d i c a t e  t h a t  t he  c h i l d r e n  

had d i f f i c u l t y  understanding t h e  r e f e r e n t  f o r  t h e  word "I" when 

spoken by ano the r .  They may have responded t o  t h e  ques t ion  "What 

do I see?" (spoken by t h e  experimenter)  w i th  what they were see ing  

because i i w y  iuisunderstood t h e  sen tence .  

Although t h e r e  were only  t h r e e  types  of ca rds  used (cards  wi th  

a d i f f e r e n t  p i c t u r e  on each s i d e  (Task X-Y), c a rds  w i t h  t h e  same 

p i c t u r e  on each s i d e  (Task X-X), and ca rds  w i th  a  p i c t u r e  on only 

one s i d e )  t h e  d a t a  i n d i c a t e  t h a t  they presented  four  d i f f e r e n t  

t a s k s  t o  t h e  c h i l d .  The ca rds  w i th  a  p i c t u r e  on only one s i d e  

provided t h e  c h i l d  w i t h  two d i f f e r e n t  t a sks :  exposure t o  a b l ank  

when t h e  experimenter  was exposed t o  a p i c t u r e  (Task 0-X) and exposure 

t o  a  p i c t u r e  when t h e  experimenter  was exposed t o  a  b lank  (Task X-0). 

The t a s k s  v a r i e d  from t h e  e a s i e s t  t o  t h e  most d i f f i c u l t  i n  t h e  

fo l lowing  o rde r :  Task X-X, Task 0-X, Task X-Y, and Task X-9. Table 

B 3  shows t h e  percentage  of answered t r i a l s  w h i c h . m r e  c l a s s i f i e d  

a s  c o r r e c t ,  turned-card,  o r  egocen t r i c  on each of t he  four  t a s k s .  



Percentage of 

I 

Table B 3  

Answered T r i a l s  Scored Turned-Card, o r  

Correc t  on Each P i c t u r e  Pe r spec t ive  Task 

Responses 
-- 

Task Egocent r ic  Turned-Card Correc t  

X-X 0% 25% 7 5% 

0-x 21% 43% 3 6"7 

X-Y 29% 50% 21% 

X-Q 49% 35% 16% 
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The d i f f i c u l t y  of t h e  t a s k s  was ' i nd ica t ed  by t h e  decreas ing  percentage 

of c o r r e c t  responses  and t h e  i n c r e a s i n g  percentage  of egocen t r i c  

responses.  The o r d e r  was t h e  same on both  measures. Task X-X could 

have no egocen t r i c  responses  because i f  t h e  c h i l d  named the  

p i c t u r e  he  was see ing  he  a l s o  w a s  naming t h e  p i c t u r e  t h e  experimciter  

was see ing .  Th i s  t a s k  was judged t h e  e a s i e s t  because i t  had t h e  

l a r g e s t  percentage  of c o r r e c t  responses;  i t  a l s o  had t h e  sma l l e s t  

percentage of turned-card responses .  

I n  o rde r  t o  determine t h e  development of responding on each 

t a s k  each c h i l d  was g iven  a s e p a r a t e  s c o r e  of c o r r e c t ,  turned-card, 

o r  egocen t r i c  f o r  each t a s k  on each se s s ion .  The score.was de t e r -  

mined by whether t h e  m a j o r i t y  of responses t o  each t a s k  was c l a s s i f i e d  

a s  c o r r e c t ,  turned-card, o r  e g o c e n t r i c ,  I f  t h e  c h i l d r e n ' s  answers 

were c l a s s i f i e d  h a l f  a s  one response and h a l f  a s  another  response, 

t h e  more developmental ly  advanced s c o r e  was given.  

A gene ra l  developmental p a t t e r n  of responding emerged. Egocentr ic  

responses came f i r s t ,  followed by turned-card responses,  and 

f i n a l l y  by c o r r e c t  responses  f o r  Task X-Y, Task 0-X, and Task X-0. 

Some c h i l d r e n  d i d  n o t  show t h e  mtire sequence of responses i n  t h e  

course  of t h e  s tudy  b u t  t h e  tendency toward t h i s  developmental 

p a t t e r n  was r e f l e c t e d  i n  t h e  responses of a l l  c h i l d r e n  on a l l  t h r e e  

t a sks .  The Task X-X showed a p a t t e r n  of responding which was 

dependent on responses  t o  t h e  o t h e r  t h r e e  t a s k s .  T!:e ch i ld ren  

responded c o r r e c t l y  t o  t h i s  t a s k  except  on those  s e s s i o n s  where t h e  

ma jo r i t y  of responses t o  t h e  ot l ier  t a s k s  were turned-card responses 



i n  which case  t h e  c h i l d r e n  responded t o  t h i s  t a s k  wi th  turned-card 

responses  a l s o .  

The r e l a ~ i v e  d i f f i c u l t y  of t h e  t a s k s  i n d i c a t e d  i n  Table B 3  

was s u b s t a n t i a t e d  by t h e  number of s e s s i o n s  r equ i r ed  t o  begin 

responding by turned-card o r  c o r r e c t  respanscs .  Table B4 shows t h e  

s e s s i o n s  i n  which each c h i l d  rece ived  e i t h e r  turned-card o r  c o r r e c t  

s c o r e s  followed by a t  l e a s t  one consecut ive  s e s s i o n  of e i t h e r  turned- 

ca rd  o r  c o r r e c t  s c o r e s  and t h e  s e s s i o n s  i n  which each c h i l d  rece ived  

a11 c o r r e c t  s c o r e s  fol lowed by a t  l e a s t  one consequt ive se s s ion  of 

a11 c o r r e c t  s c o r e s  on each of t h e  f o u r  t a s k s .  The mean number 

of s e s s i o n s  t o  turned-card o r  c o r r e c t  responding f o r  t hose  c h i l d r e n  

who d i d  s o  was 3.3, 4.4,  4.6, and 5.1 f o r  Tasks X-X, 0-X, X-Y, and 

X-0, r e s p e c t i v e l y .  The mean number of s e s s i o n s  t o  only  c o r r e c t  

responding f o r  those  c h i l d r e n  who d i d  s o  was 4 .7 ,  6.0, 6.5, and 

7.5 f o r  Tasks X-X, 0-X, X-Y, and X-0, r e s p e c t i v e l y .  The order  of 

d i f f i c u l t y  was t h e  same on bo th  measures. 

Re la t ionsh ip  betwen t h e  P i c t u r e  Pe r spec t ive  Task and Pronoun U s a g e  

The a b i l i t y  t o  t ake  a n o t h e r ' s  pe r spec t ive  on t h e  P i c t u r e  Perspec- 

t i v e  Task had language c o r r e l a t e s .  Table B5 shows t h e  sess ions  i n  

which t h e  c h i l d r e n  began us ing  f i r s t  and second person pronouns 

c o r r e c t l y  w i th  no f u r t h e r  confus ion ,  t h e  s e s s i o n s  i n  which they began 

r ece iv ing  e i t h e r  turned-card o r  c o r r e c t  s o c r e s  on a l l  t h e  P i c t u r e  

Pe r spec t ive  Tasks, and t h e  s e s s i o n s  i n  which they began rece iv ing  

only  c o r r e c t  s c o r e s  on a l l  the  P i c t u r e  Pe r spec t ive  Tasks, The c h i l d  

who was us ing  both f i r s t  and second person pronouns c o r r e c t l y  was 
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a l s o  responding c o r r e c t l y  t o  a l l  of t h e  P i c t u r e  Pe r spec t ive  Tasks. 

The e i g h t  c h i l d r z n  who were us ing  only  f i r s t  person pronouns c o r r e c t l y  

were responding \ i i t h  turned-card o r  c o r r e c t  responses t o  the 

P i c t u r e  Pe r spec t ive  Tasks. One c h i l d  who was responding c o r r e c t l y  

t o  a l l  t h e  P i c t u r e  P e r s p e c t i v e  Tasks was n o t  y e t  us ing  both f i r s t  

and second person  pronouns c o r r e c t l y  and one c h i l d  who was r ece iv ing  

e i t h e r  turned-card o r  c o r r e c t  s co res  on a l l  t h e  P - k t u r e  Pe r spec t ive  

Tasks was n o t  y e t  u s ing  f i r s t  person pronouns c o r r e c t l y .  Thus i n  

comparing t h e s e  two measures t h e  more behaviora l  t a sk  of pe r spec t ive  

t ak ing  preceded p e r s p e c t i v e  t ak ing  i n  t h e  u s e  of language, This  

f i n d i n g  i s  c o n s i s t e n t  w i t h  t h e  P i a g e t i a n  hypothes is  t h a t  language 

r e f l e c t s  under ly ing  thought processes  r a t h e r  than i n s t i g a t e s  them 

(Sinelair-de-Zwart,  i 3 6 9 ) .  



~ ~ p k n d i x  C 

Sample check l i s t  f o r  c h i l d ' s  references  t o  s e l f  and parent .  
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Appendix D 

Analyses of Variance 



Sex (S) 

E r ro r  

Table D l  

Analys is  of Variance of Percentage of 

A t t en t ion  Time Over A l l  E ight  Sessions 

Source d f  - - MS F - 

Condit ions (A) 4 .375 l O . l l * * * *  

A x S  4 .013 .35 

E r r o r  3  6 .037 

Sess ions  (B) 

B x  S  

Er ro r  

A x B  

A x B x S  

Er ro r  



Table D2 

Analysis  of Variaibce of Percentage of 

A t t en t ion  Time Spent i n  Movement Tes t ing  Over A l l  Eight  Sessions 

Source d f - MS - F - 

Sex (S) 

Er ro r  

Conditions (A) 

A x S  

Er ro r  

Sessions (B) 

B x  S  

Er ro r  

A x B  

A x B x S  

Er ro r  



Parent Recognition: 

Analysis of Variance of Percentage of Attention Time 

Source d f - MS - F - 

Sex (S) 1 .292 4.11 

Error 9 ,071 

Conditions (A) 4 .064 3.27* 

A x S  4 .015 .74 

Error 3 6 .019 



Table D 4  

Pa ren t  Recognition: Analysis  of Variance of 

Percentage of A t t e n t i o n  Time Spent i n  Movement Tes t ing  

Sex (S) 

E r ro r  

Conditions (A) 

A x S  

E r r o r  



Table D 5  

Se l f  Recognit ion i n  t he  Mirror  Condition: 

Analysis  of Variance of Percentage of Attentilon Time 

Source d f - MS - F - 

Sex (S) 

E r ro r  

Condit ions (A) 

A x S  

Er ro r  

s e s s ionsa  (B) 

B x S  

Er ro r  

A x B  

A x B x S  

Er ro r  

a 
Sess ions  included were one b e f o r e  r ecogn i t i on ,  recogniti .on 
s e s s i o n ,  and two a f t e r  r e c o g n i t i o n  



Table D 6  

Se l f  Recognition i n  t h e  Mirror  Condition: Analysis  of Variance of 

Percentage of A t t en t ion  Time Spent i n  Movement Tes t ing  

Source d f - MS - F - 

Sex ('3) 

E r r o r  

Condit ions (B) 

A x S  

Er ro r  

s e s s ionsa  (D) 

B x S  

Er ro r  

A x B  12 .015 1 .15 

A x B x S  12 .008 . 6 2  

Er ro r  

a Sess ions  included were one be fo re  r ecogn i t i on ,  recogni,ti.on s e s s i o n ,  
and two a f t e r  r ecogn i t i on .  



Se l f  Recognit ion i n  t h e  Sili~ultaneous Condition: Analys is  of 

Variance of Percentage of A t t en t ion  Time 

Source df - MS - F - 

S e x  (S)  

Er ro r  

Condit ions (A) 4 ,265 8.74**9~* 

A x S  

Er ro r  

s e s s ionsa  (B) 

B x S  

Er ro r  32 .034 

A x B  

A x B x S  

Er ro r  

a  
Sess ions  included were two be fo re  r ecogn i t i on ,  r ecogn i t i on  se s s ion ,  
and two a f t e r  r ecogn i t i on .  

***A 2 < ,001 



Table D 8  

Se l f  Recognit ion i n  the  Simultaneous Condition: Analys is  of Variance 

of Percentage of A t t en t ion  T i m e  Spent i n  Movement Tes t ing  

Source d f - MS - F - 

Sex (S) 

E r ro r  

Condit ions (A) 

A x S  

Er ro r  

s e s s ionsa  (B) 4 ,037 2.47 

B x S  4 . .036 2.43 

Error  3 2 ,015 

A x B 

A x B x S  

E r r o r  

a  
Sess ions  included were two be fo re  r ecogn i t i on ,  r ecognf t ion  se s s ion ,  
and two a•’ ter r ecogn i t i on .  

9k*k* 2 < ,001 

*** E < -005 



Se l f  Recognit ion i n  t h e  Simultaneous Condition: Analysis  of Variance 

of Percentage of A t t e n t i o n  Time Spent i n  Movement Tes t ing  

i n  the  P a r e n t  Condit ion 

Source d f  - MS - F 
4 

a 
Sess ions  

E r r o r  

a  
Sess ions  included were two b e f o r e  r ecogn i t i on ,  r ecogn i t i on  se s s ion ,  
and two a f t e r  r ecogn i t i on .  



T a b l e  Dl0 

Self  Recognit ion i n  t h e  Simultaneous Condition: Analys is  of Variance 

of Percentage of A t t en t ion  T i m e  Spent i n  Movement Test ing 

i n  t h e  Discordant  Condition 

Source d f  - MS - F - 

a Sess ions  

Er ro r  

a  
Sess ions  included were two be fo re  r ecogn i t i on ,  r ecogn i t i on  s e s s i o n ,  
and two a f t e r  r ecogn i t i on ,  



Se l f  Recognit ion i n  t h e  Simultaneous Condition: Analysis  of Variance 

of Percentage  of A t t e n t i o n  Time Spent i n  Movement Tes t ing  

i n  t h e  Other Child Condit ion 

Source d f - MS -. F - 

a 
Sess ions  4 .007 1.06 

Er ro r  36 .007 

a 
Sess ions  included were two be fo re  r ecogn i t i on ,  r ecogn i t i on  se s s ion ,  
and two a•’ t e r  r ecogn i t i on .  
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Table D l 2  

Self Recognition in the Simultaneous Condition: Analysis of Variance 

of Percentage of Attention Time Spent in Movement Testing 

in the Simultaneous Condition 

Source d f - MS - F - 
a 

Sessions 

Error 

a 
Sessions included were two before recognition, recognition session, 
and two after recognition. 

* E <  " 0 5  



Table Dl3 

Self Recognition in the Simultaneous Condition: Analysis of Variance 

of Percentage of Attention Time Spent in Movement Testihg 

in the Mirror Condition 

Source 

a 
Sessions 

Error 

a 
Sessions included were two before recognition, recognition sessi.on, 
and two after recognition. 



Table Dl4 

Se l f  Recognit ion i n  t h e  Discordant Condition: Analysis  of Variance 

of Percentage of A t t en t ion  Time 

Source d f - MS - F - 

Sex (S)  

E r ro r  

Condit ions (A) 

A x S  

E r r o r  

s e s s ionsa  (B)  

B x S  

Er ro r  

A x B  

A x B x S  

Er ro r  

a  Sess ions  included were two be fo re  recogni t ion ,  r ecogn i t i on  se s s ion ,  
and one a f t e r  r ecogn i t i on .  

*M 1 < .005 

* E <  .05 



Table Dl5 

Se l f  Recognition i n  t h e  Discordant  Condition: Analys is  of Variance 

of Percentage of A t t en t ion  Time Spent i n  Movement Testii ig 

Source d  f - MS - F - 

Sex (S) 

E r ro r  

Condit ions (A) 

A x S  

Er ro r  

s e s s ionsa  (B) 

B x  S  

Er ro r  

A x B  

A x B x S  

Er ro r  

a 
Sess ions  included were two b e f o r e  r ecogn i t i on ,  r ecogn i t i on  se s s ion ,  
and one a f t e r  r ecogn i t i on .  

>'ck*Jc 2. < .001 



Table Dl6 

Analysis  of Variance of Frequency of Deferred Lmi ta t ion  i n  the 

Discordant  and Other Child Condit ions Over A l l  E ight  Sess ions  

Source d f  - MS - F - 

Sex (S) 

E r ro r  

Condit ions (A) 

A x S  

Er ro r  

Sess ions  (B) 

B x S  

E r r o r  

A x B  

A x B x S  

Er ro r  



Appendix E 

Raw Data 



Table E l  130 

R e c o g n i t i ~ n  Responses 

Ses s ions  

Sub jec t  Condi t ion  1 2 3 4 5 6 7 8 9  

1 P a r e n t  
Discordant  
Other  Chi ld  
Simultaneous 
Mir ror  

2 P a r e n t  
Discordant  
Other  Ch i ld  
Simultaneous 
Mir ror  

3 P a r e n t  
Discordant  
Other Chi ld  
Simultaneous 
Mirror  

4 P a r e n t  
Discordant  
C!th=r C % X  
Simultaneous 
Mirror  

5 P a r e n t  
Discordant  
Other Ch i ld  
Simultaneous 
Mir ror  

6 Pa ren t  
Discordant  
Other Chi ld  
Simultaneous 
Mirror  

7 Pa ren t  
Discordant  
Other Chi ld  
Simultaneous 
Mir ror  

8 P a r e n t  
Discordant  
Other  Chi ld  
Simultaneous 
Mirror  

N N N N N  
N N N N  - r; N - - 
- CF,N CF,N CF,N CF,N 
N N CF,N CF,N CF 

N N N N N N  - - - N N  
- - -. CF - N 

CF,N N CF,N - CF N 
- CF,N CF,N - - CF,N 

N N N N N N  
N N N N N N  
N N -  -. - - 

CF,N CF,N CF,N CF,N CF CF,N 
CF,N CF,N CF,N CF,N CF CF,N 

- N N N N N  - - -. - - N - -. - - - N - - CF,N CF - CF,N 
CF CF CF CF CF CF,N 

N N N N N  
- - - N N  

- - -. - N - - -. N CF,N 
N CF CF - - C F , N  

N N N N N  - -. N N  - - -. - - 

N N N N  - - - - 
- - - - 
- - CF CF 
- CF CF CF 

N N - N  
N N -  
N N -  
N N -  
N N N  



Table E l  (Continued) 
I 

Sess ions  - 
Sub jec t  Condi t ion  1 2 3 4 5 6 7 8 9  

9 P a r e n t  
Discordant  
Other  Chi ld  
Simultaneous 
Mir ror  

10 P a r e n t  
Discordant  
Other  Chi ld  
Simultaneous 
Mir ror  

11 P a r e n t  
Discordant  
Other  Chi ld  
Simultaneous 
Mir ror  

- N N N N N N N N  - - - - - . N N N N  - - - - - N N N  - - - - N N N CF,N CF,N - - CF CF N CF CF CF,NCF,N 

N N N N N N N N  
N -  - N N CF,N CF,N 
- N - N -  -, - 
- N - CF,N CF,N N N CF,N 
- N CF CF,N CF,N CF,N CF CF 

N N N N N N N N  
N N - N N N N  
N N -  N N -  - 
N N - N C F , N  N CF N 
N N CF CF N CF CF CF 

a 
N = name 

b~~ = t u r n  t o  clown face 



Table E2  

Percentage  of A t t e n t i o n  Time 

Sessions 

Subject. Condit ion 1 2 3 4 5 6 7 8 9  

P a r e n t  
Discordant  
Other Child 
Simultaneous 
Mirror  

Pa ren t  
Discordant  
Other Chi ld  
Simultaneous 
Mirror  

Pa ren t  
Discordant  
Other Chi ld  
Simultaneous 
Mir ror  

Pa ren t  
Discordant  
O t h e r  Chi ld  
Simultaneous 
Mirror  

Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

Pa ren t  
Discordant  
Other  Chi ld  
Simultaneous 
Mir ror  

P a r e n t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

P a r e n t  
Discordant  
Other Child 
Simultaneous 
Mirror  



Table E2 (Continued) 133 

Sess ions  
I 

Sxbj e c t  Condit ion 1 2 3 4 5 6 7 8 9  

9 Pa ren t  
Discordant  
Other  Child 
Simultaneous 
Mir ror  

10 Pa ren t  
Discordant  
Other Chi ld  
Simultaneous 
Mir ror  

11 Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mirror  



Table  E3 134 

Percentage of A t t e n t i o n  Tipe Spent i n  Movement Tes t ing  I 
Sess ions  I 

Subjec t  Condit ion 1 2 3 4 5 6  7 8 9  

1 Paren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

2 Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

3  P a r e n t  
Discordant  
Other Child 
Simultaneous 
Mirror  

4 Paren t  
Discordant  
O t h e r  C h t l d  
Simultaneous 
Mirror  

5 Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

6  Paren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  

7 Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mirror  

8 Pa ren t  
Discordant  
Other Child 
Simultaneous 
Mirror  



Table E 3  (Continued) 135 - 
I Sess ions  

Sub jec t  Condit ion 1 2 3 4 5 6 7 8 9  

9 Pa ren t  0 0 0 0 0 0 0 0 ~  
Discordant  0 0 0 0 0 0 0 0 0  
O t h e r c h i l d  0  0  0  4 0 0  0  0  12  
Simultaneous 0  28 0  0  38 0  47 0  18 
Mirror  1 2 5 0 0 0 0 0 0 6  

10 Paren t  
Discordant  
Other Child 
Simultaneous 
Mirror  

11 Paren t  
Discordant  
Other Child 
Simultaneous 
Mir ror  



Table E4 

Recognit ion i n  t h e  Photograph Condition 

Sess ions  

S u b j e c t R e c o g n i t i o n  1 2  3 4 5 6 7 8 9 1 0 -  

Paren t  Y ~ Y Y Y Y Y Y Y  
Se l f  N ~ N N N N N N Y  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
E z l f  

P a r e n t  
Se l f  

Pa ren t  
Se l f  

Pa ren t  
Se l f  

N Y Y Y Y Y Y Y Y  
N N N N N N N N Y  

Y N Y . Y Y Y Y Y Y  
N N N N N Y Y N N  

Y Y Y Y Y Y Y Y Y  
N N N N N N N Y Y  

N N Y Y Y Y Y Y  
N N N N N N Y Y  

Y Y Y Y Y Y Y Y  
N N N N N N Y Y  

Y Y Y Y Y Y Y Y  
N N N N N N N Y '  

N N Y Y Y Y Y Y  
M N N N N N N N  

Y Y Y Y Y Y Y Y Y Y  
N N N N N N N N N Y  

Y Y Y Y Y Y Y Y  
N N N N N Y - Y Y  

Y Y Y Y Y Y Y Y  
N N N N N N N Y  

a Home s e s s i o n  g iven  only  t o  Subjec t  #9. 

= Y e s  



Table E5  

Frequency of Deferred I m i t a t i o n  

Sess ions  

Subjec t  Condit ion 1 2 3 4 5 6  7 8 9  

1 Paren t  - - - - - - - - 
Discordant  - - 1 - 2 1 1 2 
Other Child - - - 1 1 - - - 

2 Pa ren t  - - - - - - - - - 
Discordant  - 1 1 1 1 - 1 - 1 
Other Child - 2 - - - - - - 1 

3 Paren t  - - - - - -. - - - 
Discordant  1 - 1 1 1 - 1 - 2  
Other Chi ld  - - - - - -. - - - 

4 P a r e n t  - - - - - -. -. -. - 
Discordant  - - - - - - 1 1 -  
Other Chi ld  - - - 1 - 2 -  -. - 

5 Pa ren t  - - - - - -. -. - 
Discordant  - - - ' 1  - -. -. -. 
Other Child - - - - - -. -. -. 

7 Pa ren t  - - - - - -. -. -. 
Discordant  1 - - - - 1 1 1 
Other Chi ld  1 - - - -- -. -. -. 

Paren t  - - - - -. -. -. - 
Discordant  - - - 1 -. 1 -. -. 

Other Child - - - 1 1 -. 5 -. 

Paren t  - - - - - -. - -. - 
Discordant  - - - - - -. -. 1 -. 
Other  Chi ld  - - - -. 1 -. -. -. 1 

Paren t  - - - - -. - -. -. 
Discordant  - 1 - 1 1 1 -. - 
Other Chi ld  - - - - - - -- - 
P a r e n t  - - - -. -. -. -- -. 
Discordant  - - - - 1 - 3 2  
Other Child - - - - -. 1 -. 1 



Frequency of   at chin^ Behavior 

Sess ions  

sub jec t a  Condit ion 1 2 3 4 5 6 7 8 9  I 

P a r en t  - - - - -, - -. - 
Discordant  - - .  - - -. -. 1 - 
Other Child - - - - 1 - -. - 

a Only those  s u b j e c t s  who showed matching behavior .  



T a b l e  E7 

Number of C o r r e c t  T r i a l s  i n  t h e  F o u r t h  O b j e c t  Permanence Task 

S e s s i o n s  

S u b j e c t  1 2 3 4 5 6 7 8 9  

1 4 4 2  2 3 4 4 4  



T a b l e  E8 

S c o r e s  o n  Each o f  tpe P i c t u r e  P e r s p e c t i v e  T a s k s  

S e s s i o n s  

S u b j e c t  T a s k  1 2 3 4 5 6 7 8 9  

1 x-x - T ~ T C ~ T C C C  
0-X T T C T C C C  
X-Y T T T C T C C C  
x-o T T - E ~ T T  c c 
x-X - C - C C C C C C  
0-X - - E - E T T C T  
X-Y - T E E E T E C T  
X-0 - E E T E T E C C  

X-X - T T C C C C C C  
0-X - - - E T T C C C  
X-Y - T - E - E E E C  
X-0 - - E -  E E E  

x-X - - - - C C C - .  
6-ii - - - - T T T -  

X-Y - E - E T T T -  
x-0 - - - T T T C  

x-X - - - T C T C C  

0-X - - E T T T T -  
X-Y E E T T T T T -  
X-0 - - - E T T C -  

X-X - C C C C C T T  
0-X - E E E E T C T  
X-Y E E E C E E T T  
X-0 - E E E E E T T  

x-X - - C C C C C C C  
0-X - - - T E C C C C  
X-Y - E E T E E C C C  
X-0 - - E E C E E C C  



Table E8 (Continued) 141  

Sess ions  

Subjec t  Task 1 2 3 4 5 6 7 8 9  

10 X-X T T - C C C C  
0-X T T T C C T C  
X-Y - T E T C T T C  
X-0 - T T - E T T T  

X-X - C T C C C C C  
0-X T - 7 T T T T T  
X-Y E E T E T T T C  
X-0 E E - E T T E C  

a 
T = turned-card 

b~ = c o r r e c t  
C 

E = egocen t r i c  

d ~ u b j e c t  #9 rece ived  a t e n t h  p r e s e n t a t i o n  of t h i s  t a s k  a t  home i n  
which sco res  on a l l  fou r  t a s k s  were c o r r e c t .  


