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Is Infant Learning of Non-Adjacent Sequential Relations a Domain-General Ability and When Does It Emerge? 
Nicholas J. Minar & David J. Lewkowicz 

Florida Atlantic University 

Introduction 

Extraction of meaning from language, music, and people’s 
actions depends on sequence perception. Non-adjacent 
statistical relations are a particularly important class of 
sequential relations because they are a gateway to the 
acquisition of syntax and, thus, language.  

Previous work has indicated that infants are sensitive to a 
number of properties allowing them to extract sequential 
structure, such as adjacent conditional probabilities (Saffran 
et al., 1996), rudimentary syntactic rules (Marcus et al., 1999, 
and serial ordinal information (Lewkowicz, 2013). 
Additionally, the use of non-adjacent statistical dependencies 
also acts as a cue aiding infants’ extraction of sequential 
structure, but not until 15 months of age (Gómez & Maye, 
2005). Importantly, the extant evidence regarding infants’ 
sensitivity to non-adjacent conditional dependencies comes 
from studies using auditory grammar-like sequences. 
Therefore, it is not known whether the ability to extract non-
adjacent statistical dependencies is based on a domain-
specific or domain-general pattern-learning mechanism. 

Previous Findings 

Aims of Study 

Our aim was to examine the domain-generality of infants’ 
sensitivity to non-adjacent conditional dependencies by using 
multisensory stimuli across two experiments. 

Methods 

Participants: We tested separate groups of 10- and 12-month-
old infants. 

• 10-month-olds: Exp 1 (N = 23)  Exp 2 (N = 37) 
• 12-month-olds: Exp 1 (N = 24)  Exp 2 (N = 49) 

Experiment 1 

• Example of habituation trial and novel test trial (Fig. 1). 
• Objects fell from a spout at the top left of the screen, hit the ramp, and slid to the right.  
• Once habituation was complete, the test phase began with a familiar test trial and ended with a 

novel test trial. 

Experiment 2 

• Example of two unique pairs of three-element sequences.  
• Objects appeared one at a time on a shelf and bounced once (an impact sound corresponded to the 

impact of the object against the shelf). 
• Once habituation was complete, the test phase began with a familiar test trial and ended with a 

novel test trial. 

Fig. 2. An example of a single habituation trial containing two unique three-element pairs (ABC/DBE) 
and its novel test trial counterpart (ABE/DBC). Each element was presented one at a time.   

Results 

Fig. 1. An example of a single habituation trial (AABAC) and its novel test trial counterpart (AACAB). 

Results Cont’d 

Experiment 1: Fig. 3a shows the amount of looking at the 
familiar and novel events. As can be seen, neither age group 
exhibited response recovery to the presence of the novel test 
sequence. 
 
 
Experiment 2: Fig. 3b shows the amount of looking at the 
familiar and novel three-element sequences. As can be seen, 
looking at the novel sequences did not elicit response 
recovery for the 10-month-old infants, however, response 
recovery was observed for the 12-month-olds [t (48) = 1.76, 
p < 0.05, one-tailed)].  

Discussion 
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We found that neither 10- nor 12-month-old infants 
responded to disruptions of non-adjacent conditional 
dependencies when embedded within five-element 
sequences, however, 12-month-olds were able to do so for 
three-element sequences. These results demonstrate that 
the ability to perceive non-adjacent statistical dependencies 
begins late in infancy and is more difficult than the 
perception of adjacent statistical dependencies. Our findings 
expand on previous work of Gómez and Maye (2005) by 
demonstrating that infants are sensitive to non-adjacent 
statistical dependencies in a multisensory context. 
 
 
In sum, we found that sensitivity to non-adjacent statistical 
dependencies is present by 12 months of age and that this 
critical ability is domain-general in nature because it is not 
tied to language or speech. 

We conducted two experiments. Both experiments utilized an 
infant controlled habituation/dishabituation procedure where 
duration of looking was the dependent variable. 

Stimuli & Procedure: Experiment 1 habituated infants to 
sequences of five moving/sounding elements composed of 
arbitrary shapes and their arbitrary impact sounds. There 
were three identical non-target elements and two target 
elements (Fig 1a). Test trials disrupted the conditional 
probability of the distantly related sequence elements (Fig 
1b). Experiment 2 was a simplified version of the task where 
infants were habituated to two sets of three-element 
sequences that appeared and bounced on a shelf (Fig 2a). Test 
trials disrupted the conditional probability of two target 
elements across the two distantly related pairs (Fig 2b).  
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Fig. 3. Mean looking times for 10- and 12-month-olds for both experiments.  


