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Every day we encounter new words, whether it is in written text, in casual conversation, or in circumstances that require technical understanding.   For instance, imagine that I tell you that one of the highlights of my recent cruise vacation was the aquascape.  How do you understand the last word of this phrase?  There are several clues to what “aquascape” means.  First, you know that “aqua” means water and “scape” means something like view.  In addition, you know from context that I was on a cruise in a large body of water.  Finally, you know from context that “aquascape” is something pleasing as it was a “highlight” of my trip.  From all of this you should be able to gather that “aquascape” is a pleasing landscape of water.   This process of inference-making forms the crux of exciting research being conducted in the Institute of Cognitive Science that asks how it is that people learn new words and come to understand the meaning of these words.  One fascinating strand of this research is studying how children learn words and how they do it as quickly as they do – adding up to 10 new words a day to their vocabulary.  

One of the most basic features of language is that names for objects really refer to a whole category of objects.  For example, the word “cup” refers to all objects that are basically round with a hole in the middle and have a handle.  Thus, the category of cup refers to a group of objects that all have the same shape, yet have very different colors, textures, and are made of different materials (e.g. ceramic or plastic).  So, one thing that children have to learn about language is that words refer to categories of objects rather than single objects.  Likewise, they have to learn that these categories of objects are defined by shape as opposed to other properties such as color or texture.  

Indeed, previous research has shown that children who focus on shape as a way of extending new words to new objects tend to have larger vocabularies.   For example, if a child is shown a new toy that they have never seen before and are told that this toy is called a “dax”, they will only apply the word “dax” to new objects that match the first object in shape; that is, they disregard color and texture when extending the new word to new objects.  Psychologists call this behavior a “shape bias” since shape is the most important property in defining children’s choices of how to extend new words to new examples of that category.  

However, children do not clearly focus on shape as a defining feature of word categories until they have at least 50 object names in their vocabulary.  Thus, some experience with and knowledge of how words work is important for children’s understanding of the importance of shape as a defining property of word categories.  One study explicitly tested this hypothesis: children who had less than 50 object names in their vocabulary, and showed no shape bias, were given extra experience with categories of objects that matched in shape, but not color or texture.  Not only did these children, on average, begin to focus on shape as a way of extending new words to new objects, they also added more than three times the number of object names to their vocabularies as children who did not get this experience (Smith, Jones, Landau, Gershkoff-Stowe, & Samuelson, 2002).  

This result is important as it shows that children’s knowledge of how words should be extended to new objects is driven by previous experience with words; specifically, children learn to attend to the property of shape.   Children learn this by taking note of that fact that previously learned words (e.g. cup) are extended only to objects that match in shape.  At the same time they also learn that texture and color are unimportant (Colunga & Smith, 2005).   The cumulative experience with learning around 50 object names seems to be about the right amount of experience needed for children to realize that shape is an important property to pay attention to when extending new words to form object categories.  This knowledge then allows children to focus on shape and helps them to more quickly form new categories and learn new object names.  

The question clearly then becomes what happens for children who do not easily learn 50 object names.  Do they not focus on shape?  What consequence does this have for their word learning abilities?  It is possible that these children need more experience, or specifically more shape-consistent experience, to develop a shape bias.  This type of experience should in turn further drive their word learning and allow them to learn more and more object names.  Indeed, recent research suggests that late-talkers who have very small vocabularies for their age group do not focus on shape at the same age that their peers do (Jones, 2003).  

In one study I am currently conducting, I ask whether children who are hard-of-hearing also show less of a propensity to focus on shape.  These children often have small vocabularies compared to their hearing peers, especially when identified after six months of age (Yoshinaga-Itano, Sedey, Coulter, & Mehl, 1998).  This may be because they receive fewer consistent examples of how words denote categories of objects based on shape.  We also ask whether giving these children more consistent experience with words that indicate shape-based categories will give them a leg up in the word learning process.  This should allow them to learn many more object names than if they did not have this experience. 

The goal of the current project with hard-of-hearing children is two-fold.  First, we hope to better understand the mechanisms that drive word learning, both in hard-of-hearing children and in typical populations.  Second, we anticipate that the training used here may provide hard-of-hearing children who often have “small-for-their-age” vocabularies an opportunity to speed-up their learning of new object names.  Participants in this study include 20-to 30-month-old children who are hard-of-hearing and are aided with either a hearing-aid or cochlear implant.  The design of the study is based on previous studies in which children were given experience with categories of objects that are very shape-consistent.   Children are shown several categories of objects that contain three objects that match in shape, but not color or texture.  They then learn new names for each of these categories.  In addition, before and after training, these children’s vocabulary sizes are tested by parental report, as well as any tendency to extend novel words to other objects by shape, but not color or texture.  

By giving these hard-of-hearing children very consistent input, we hope to show that hard-of-hearing children have no shape-bias at the beginning of training, which is consistent with their low vocabulary size.  We also expect that they will show a tendency to focus on shape by the end of a six week training period.  Finally, we expect to see those children who learn to focus on shape adding a considerable amount of new object names to their vocabularies as compared to the average number of object names that kids would normally add at the same age.  Not only would this be promising in terms of helping these children improve their skills at word learning, but it would also suggest that word learning in general is based on the context in which children learn to learn new words.  Specifically, it would suggest that the situations in which children learn words must present ample opportunity for them to learn that words denote categories of objects organized by shape.

Consequently, this study with hard-of-hearing children and other studies that I am conducting, ask what experiences are important for children, and adults, to learn new words.  Through this line of research, I hope to shed more light on what properties of objects and the word learning experience allow us to learn new words, just as you have learned to use previous word knowledge, sentence context, and sentence meaning to understand the word “aquascape”.
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