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•Intersensory integration  re fe rs to  the  ab ility to  com bine  in fo rm ation  from  d iffe rent 
sensory m oda lities to  fo rm  a  un if ied  perceptua l world .

•Th is un ity is aided by the de tection  o f am odal cues (cues tha t a re  not spec ific to  
any one sensory m oda lity, i.e . in tens ity, shape, rhythm ).

•P revious stud ies have shown tha t in fan ts can de tect am odal dim en sions (e .g ., 
B ahrick &  P ickens, 1994).  For exam ple, both Rose (1994) and S tre ri (1993) have 
shown that infan ts  can  detect the  am oda l d im ension  o f shape acro ss visua l and  
haptic  m oda lities.

•Recently, deve lopm enta l researchers have begun to address the  fu nctiona l 
sign ificance of am odal cue  de tection . For exam ple, B ahrick and L icklite r (2000) 
found tha t 5-m onth -o ld  in fants were  ab le to  d iscrim ina te  between two rhythm s 
when the  rhythm s were  presented  in two m oda lities bu t no t when they were  
presented  in  only one m oda lity, suggesting that amoda l cues  m ay facilita te  
learn ing.

•To  de term ine  if de tection  o f am oda l cues w ill facilita te  operan t learn ing in hum an 
in fants.

•To  test th is:  In fants learned to  kick  to  m ake a  m obile  o f cylin ders  m ove while  e ither 
ho ld ing  a  cylinder, a  b rick, or no  object.  It was pred icted  tha t in fan ts who he ld  a  
cylinder wh ile  looking  a t a  m ob ile of cylinders wou ld  show fac ilitated  learn ing  
because the  am oda l d im ension  o f shape was processed bo th  haptica lly and visually.

Background

Purpose of Study

Participants

Learn to kick to  make cylinde rs move
wh ile ho ld ing a cylinder. Amodal dim ension
of shape is processed both visually and
hap tica lly and is congruent across moda lit ies.

Results

Apparatus

A com pute rized appara tus, 
analogous to Rovee-
Co llie r’s (1969) m obile 
p rocedure , m easu red kicks 
and controlled  presentation 
o f reinforcem ent (m ovement 
o f the m obile).  See  Kraebe l, 
Fable , & Gerha rdstein 
(2004) for mechanical 
details.

A  padded  arm shield 
p reven ted infants from  
p rocessing the held object 
visually and  o rally. The sh ie ld  
is 63 cm in length and 19 .5  cm 
in  heigh t. The  aperture 
m easu res 10 x 8  cm.

The cy linder m easures 8  x  1 .5  cm . 
Hold ing t im es during acquis ition: 
Cylinder: M = 385 s (S E =  39.9)
Brick:  M =  303 s (SE =  25.4)
Brick(w /lg cyl): M =  255 s (SE =  47.5)
A  1-way AN OVA between groups on 
M hold ing tim e was not s ta tis t ica lly  
sign if icant, F (2 ,21) =  3 .0 , p = .07. A ll 
g roups he ld  the ob jects  greater than 
90 s – the m in im um  tim e requ ired to  
process shape haptica lly  (S trer i,  
1993).

Procedure/Design

Contro l 1 : no  object no ob ject no  ob ject

E xperim enta l:            no  ob ject he ld  object no ob ject
(& Contro ls 2 , 3)

Com pared kick ra tes
(M easures im m edia te  learn ing)

C om pared kick  rates

Contro l Group 1
Visua l(cylinders) T ac tile(none)

E xperim enta l G roup  
V isua l(cylinders) Tactile (cylinder)

Session

Base line
(3  m in)

Acquis ition
(9  m in)

T est
(3 m in)

Discussion

Learn to kick to m ake cylinders move
wh ile  not holding an object.  Am odal 
d imension of shape is not available.

Learn  to kick to make cylinders move
while holding  a brick. Am odal dim ension
of shape  is processed visually and
haptically bu t is not congruent 
across m odalities.

Learn to kick to m ake larger cylinders move
wh ile  holding a b rick. Se rves as a  contro l 
g roup  to ensure that infants can visually 
p rocess the global featu res of the mob ile ’s
cylinders.

Contro l Group 2
Visua l(cylinder) Tac tile(b rick)

Control Group 3
Visua l(la rge cylinders ) Tac tile(b rick)

34 3-m onth-old infan ts part icipate in th is study:

E xp e rim e nta l: n  =  9  in fa nts  (4  fem ales , 5  m a les ); M a g e  =  9 7 .5  da ys  (S E = 3 .0); M S E S  = 6 9 .7 (S E = 6.7 )

C o n tro l 1 : n = 1 2 in fan ts (8 fe m a le s , 4  m a le s); M  a ge  = 97 .4  d a ys (S E = 3 .6 ); M SE S  = 54 .8  (S E = 5 .9 ) 

C o n tro l 2 : n = 9  in fan ts (3  fe m a les , 6  m a les ); M a g e = 1 04 .7  d a ys (S E = 3 .6 ); M SE S  = 6 0.0  (S E = 9 .2 )

C o n tro l 3 : n = 6  in fan ts (4  fe m a les , 2  m a les ); M a g e = 9 7.6  da ys  (SE = 5 .4); M S E S = 4 9 .5  (S E =  3 .8)

Learning session
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A 4 (G roup) x 2  (P hase) AN OV A 
revealed  a  sign ificant Group x Phase 
inte raction , F (3 , 32) = 4 .41 , p = .01. S ee 
F igure 1. LSD tests revealed  no 
sign ifican t d ifferences in base line  k ick ing  
am ong any o f the groups . On ly in fan ts 
who he ld the  cylinder and the  brick 
showed a  significan t increase in kicking 
be tween base line and test.

Figure  1
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Figure 2
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A one-wa y ANO VA   on  the  m ean 
num ber of tria ls  to  crite rion  revealed  no 
significan t m ain  e ffect of group, F (3,32) 
= .42 , p = .73 . S ee F igure  2 . A ll groups 
reached the criterion in the  sam e 
num ber of tria ls  (overa ll M = 5.1 trials , 
SE =  .47). Learning  crite rion : In fants 
m us t kick  1 .5  tim es above the ir 
base line ra te  for a t least 2  ou t o f 3 
consecutive  m inu tes during  acquisit ion .

•The resu lts o f the  current study suggest that infan ts  g iven  cong ruent am oda l 
in fo rm ation  show facilita ted  operan t learning  and are  in  agreem e nt w ith  B ahrick
and Lick liter’s (2002) In te rsensory Redundancy hypothesis.

•The resu lts a lso  suggest that the  congruent am oda l inform ation  n eed no t be  
d irec tly perce ived (the ob ject was no t he ld  during  test) fo r the facilita ted  learning  
to  be  observed.

•P re lim inary resu lts also suggest tha t the  p resence o f incongruent am oda l 
in fo rm ation  inh ib its learning  in  com parison to  in fants who rece ived no  am oda l 
in fo rm ation .


