
i.e., maxima in the velocity function (first derivative)
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Do children have a vocabulary spurt
during their second year?
There is currently rather little agreement about the existence 
of, and explanation for, a vocabulary spurt in children during 
the second year. 

Proposed explanations for a vocabulary spurt
(1) Developmental factors endogenous to the child

(e.g., : Dore, Franklin, Miller, & Ramer, 1976; Goldfield & Reznick, 1990; McShane, 1979; Reznick & 
Goldfield, 1992; (Bates, Benigni, Bretherton, Camaioni, & Volterra, 1979; Gopnik & Meltzoff, 1987; Lifter & 
Bloom, 1989; Mervis & Bertrand, 1994; Nazzi & Bertoncini, 2003; Poulin-Dubois, Graham, & Sippola, 
1995; Ninio, 1995; Mills, Coffey-Corina, & Neville, 1993)

(2) Leveraging techniques
(Markman, Wasow, & Hanson, 2003; Gleitman & Gleitman, 1992; Plunkett, 1993; Walley, 1993)

(3) Statistical properties of the data
(McMurray, 2007; Mitchell & McMurray, 2008)

Spurt detection techniques
(1) Calculate a ratio of vocabulary size to age (Schafer & Plunkett, 1998)

(2) Specify number of words that must be learned in a given 
time period (Goldfield & Reznick, 1990; Gopnik & Meltzoff, 1987; Lifter & Bloom, 1989; Mervis & 
Bertrand, 1994; Ninio, 1995; Poulin-Dubois, et al., 1995; Reznick & Goldfield, 1992) 

(3) Visually inspect plots of vocabulary data over age (Dromi, 1987)

(4) Fit particular functions to vocabulary data (Ganger & Brent, 2004)

Automatic Maxima Detection  (AMD) Results

Methods
Automatic Maxima Detection (Dandurand & Shultz, 2010; in press)

•Spline-based technique: Model sample of data pairs (vocabulary 
sizej, observation timej) as a weighted linear combination of B-spline 
basis functions:

•Matlab-based implementation using Functional Data (FDA: Ramsay & 
Silverman, 2005) 

• Download at: http://lnsclab.org/lib/AMD/

Applied to the analysis of data collected by 
Ganger (2004)

• 20 children
• Recorded daily over the second year of life

Conclusion: Many statistically significant spurts detected; More work needed to assess their theoretical importance
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