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    The purpose of this project was to investigate how words influence infants’ developing categorization abilities and to attempt to track the time course of emergence of categorization processes in a laboratory categorization task.  This project was aimed to complement and extend studies being conducted as part of a current NIH grant in order to collect pilot data in preparation for writing a follow-up grant. In this report, the progress and results from this project are described briefly.

   The initial idea was to conduct two experiments, an initial study (Study 1) on the time course of novelty processing and a follow-up study.  We began the initial study at EOU, and have collected data from about 13 infants.  We changed the plans for the follow-up study (Study 2) and began that work at Northwestern University.  We have collected data from about 42 infants, and have accepted data from about 34 of those (with a target of 40 acceptable participants); we anticipate that the few remaining participants will be tested this year. 

     Study 1 was aimed to assess (a) how category acquisition emerges over time and (b) whether the time course of the effect of words on category acquisition can be measured reliably. The typical familiarization/novelty procedure used in infant cognitive studies involves presenting a series of different exemplars from a single category to the infant, and then presenting a test pair, with a new exemplar from the familiar category and an exemplar from a novel category.  The infant’s attention to novelty is interpreted as evidence of rudimentary categorization of the prior “familiarized” category.  This procedure captures the extent of infants’ categorization at one point in time.  The familiarization/novelty approach is useful as an end-point measure but makes it difficult to examine how infants acquire the category in real time. In previous research, Waxman and I demonstrated that words, used as labels, facilitate categorization in 9-month-old infants (Balaban & Waxman, 1997).  That is, infants who heard word phrases (e.g., “a dinosaur”) paired with exemplars of a category during familiarization trials showed stronger preferences for out-of-category novelty on subsequent test trials than did infants who heard non-linguistic (control) sounds such as a tone sequence. We concluded that the pairing of the same word phrase with different-looking exemplars helped the infants group those exemplars more rapidly and thus detect the novelty of the out-of-category item.  Using the standard familiarization/novelty approach, we were not able to say more about how those categorization processes unfold over time as the infant acquires the familiar category.

The current proposal examines infant categorization processes and the influence of language from a chronometric (time course) approach borrowed from studies of information processing in adults. Study 1 examined whether a time-course approach could be applied successfully to infants.  The goal was to probe processes underlying categorization as they emerge over time (short-term) in a category acquisition task.

   Sets of stimuli that exemplify a category at the superordinate level, such as vehicles, tools, or animals, were selected.  These stimuli were presented as objects, so that the infants could look at and manipulate them as they attended to the task.  The stimulus sets were counterbalanced, so some infants were familiarized to animals, and had tools, vehicles, and vegetables as the constrasting novel objects, while other infants were familiarized to vehicles, and had tools, vegetables, and animals as the contrasting novel objects, and so on.  Infants were tested with two sets, each involving a sequence of 10 trials.  On the familiarization trials (1,2,4,5,6,8, and 9), infants were given one exemplar of the “familiar” category.  On the test trials (3,7, and 10), infants were given two objects: a new exemplar from the familiar category and an exemplar from one of the novel categories.  These exemplars were matched in approximate size and color in order to decrease the role of idiosyncratic preferences.

   Because we were interested in superordinate level categories (e.g., vehicles) rather than the more readily learned basic level categories (e.g., car), we selected infants between 10 and 16 months of age.  The key manipulation was the within-subjects variable of novelty preference. On the test trials, what object (familiar or novel category) would infants spend more time looking at and touching/manipulating?  The novelty preference is expressed as a percentage of the infant’s overall attention.  For example, if an infant looked at the novel object twice as much as the familiar object, the novelty preference would be 0.66.

   One of the important aspects of this study was that one of my students, Lisa Johnston, after being trained this summer at Northwestern University, worked to set up a computerized coding system in my lab for coding infant behaviors from videotape.  This allows for more precise timing of how long infants look at and touch each stimulus object.  We were successful in setting up this system, and Lisa has trained two other students to code using it.

    The preliminary results from the infants we tested at EOU were not very promising in terms of this “time course” technique.  Examination of the data across individual infants showed considerable variability: Some infants looked at familiar objects 95% of the time on certain trials; other infants looked at novel objects 95% of the time on certain trials.  The time course of the effect did not seem to have a strong influence.  Over the entire group and both stimulus sequences, the average preferences were 0.45 for the first test trial (trial 3), 0.51 for the second test trial (trial 7), and 0.48 for the last test trial (trial 10).  Note the lack of overall novelty preferences – numbers over 50% indicate a preference for novelty and, on average, the infants here do not show significant novelty preferences.  It is possible that the superordinate categories include exemplars that are highly variable (boat vs. car vs. plane) and infants’ idiosyncratic preferences result in variable results.  It is also possible that 10 trials is insufficient for infants to show consistent evidence of categorization when the categories are superordinate and the exemplars vary widely.  We planned to continue Study 1 until we had a few more participants, and more complete counterbalancing, before abandoning this method.

I should also note that the data we have examined are based on one student’s computer-based coding of the infants’ behavior from videotape.  We currently have a second research assistant coding the same set of data, in order to check for reliability.  Those data will also be examined before deciding whether or not to reject this time course design.  In terms of a tangible product, I had hoped to have one or more of my student research assistants submit these data as a Psi Chi student presentation at the annual meeting of the Western Psychological Association, to be held in Vancouver, B.C., in April 2003. At this point, however, the results do not seem to warrant presentation.  

    Instead of following up on the “time course” study, Study 2, conducted during the summers, was an extension of earlier work on heart rate and looking time responses to categories by 9-month-old infants. As one of the aims of my NIH grant, Waxman and I had tested a large group of infants in a familiarization/novelty task with basic level categories and found differences in responses between infants who heard word phrases paired with objects during familiarization and infants who heard melody sequences.  Infants in the Word and Melody groups both showed cardiac deceleration, indicative of attentional orienting, during the familiarization trials when sounds (words or melodies) were present. The differences were that the Word group showed greater cardiac deceleration to the objects during the silent familiarization trials and during the test pair trials, compared to infants in the Melody group.  There was also a modest difference in novelty preferences, measured by looking time. Infants in the Word group were more likely to show novelty preferences than infants in the Melody group.  The direction of that difference was in keeping with our past findings (Balaban & Waxman, 1997).  We presented these data at a meeting of the International Society of Infant Studies in April, 2002, in Toronto (Balaban & Waxman, 2000).

   Study 2 was a follow-up and extension to the first heart rate study.  While I was at Northwestern University this summer, I trained one of the undergraduates there on how to measure heart rate and how to conduct this study. We (Waxman and I) chose to change the categories to superordinate level categories (animals, vehicles) in order to see whether the differences between Word and Melody groups would be enhanced with a more difficult task.

The basic procedure of this study is that infants view a sequence of 7 toy objects (e.g., vehicles), presented one at a time from behind a curtained screen.  One group of infants hears repeated word phrases on 5 of those 7 trials (e.g., “See the diver… a diver!”), and the other group hears melody phrases that are matched in duration and loudness to the words.  The last trial is a test trial on which a new exemplar of the familiar category (e.g., another vehicle) is matched with a new exemplar from a novel category (e.g. an animal). The object categories are counterbalanced, so that some infants are familiarized to vehicles and are tested with animal/vehicle and other infants are familiarized to animals and see animal/vehicle at test. Each infant is shown two series of trials. Infants’ heart rate is measured throughout the procedure and they are videotaped so that their looking times can be coded from videotape.

   I tested the first 12 infants for this study, while training a research assistant at Northwestern on the procedure.  She continued to test infants over the summer and is finishing the testing this fall.  The data are sent to us in raw form, and student research assistants in my lab have done the preliminary analysis of heart rate and the computerized coding of looking time from videotape. Because we have a few infants (~6) remaining to test for this study, we have not analyzed the overall data yet, but will do that early in winter term.

   My colleague, Sandra Waxman, and I had planned to work together on a grant that would follow up on my initial NIH AREA grant, and I had planned that a draft of that grant would be a tangible product for summer 2002.  We decided, however, that before applying for further funding, we need to finish the analysis of this follow-up superordinate heart rate study and write a paper for publication. I plan to complete that paper during winter term. Our goal remains to use that paper and the other pilot data we have collected to write another research grant; that grant will either be another NIH Area grant, or may be a regular R-01 grant or a grant targeted for research that supports collaboration between faculty at different types of institutions. The likely focus for that grant will be on the combined heart-rate/looking time measures as indices of infants’ categorization processes.

  In summary, the faculty scholar award helped me spend more time during the summers on projects related to my categorization research.  The two studies had mixed success: the Study 1 methods do not seem promising at this point because of highly variable responding on individual test trials, while the Study 2 methods have previously worked well in teasing apart differences in the influence of Words vs. other auditory stimuli on infants’ cardiac and looking responses to category tasks.
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