Does loudness contribute to the memory benefit for accented words?

Effects of stimulus loudness and proportion of occurrence on recognition memory
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Pitch accents highlight particularly informative parts of utterances [1, 2]. Their presence
orients listeners’ attention to accented words [3, 4], leading to more elaborative semantic
processing [5, 6] and better recognition memory for those words [7-9]. Pitch accents convey
linguistic meaning (signaling importance) but are also acoustically salient (accented words
stand out perceptually from unaccented words). Therefore, it remains unclear how these top-
down and stimulus-driven processes interact in determining memory for spoken information.
In this study, we focused on loudness as one of the acoustic dimensions conveying pitch
accents, and asked: Does the relative loudness of accented vs. unaccented words contribute
to the finding that they are remembered better? Previous work has provided no clear answer.

The current study examined how loudness and the proportion of louder to quieter words
affect recognition memory for words presented in lists (chosen to minimize context-based
elaboration). In the exposure phase of each experiment, participants (adult native speakers
of Dutch) heard 64 Dutch words, presented more quietly or loudly (10 dB difference). To
minimize variations of attention, they were asked to categorize each word as quiet or loud.
After a non-verbal filler task, they performed an old/new recognition task for these words and
an equal number of new ones. In the exposure phase of Experiment 1, both loudness types
appeared equally often. There was no loudness effect on hit rates. In Experiment 2, we
varied the proportion of louder words (25% or 75%, tested between participants), reasoning
that participants might prioritize the salient, less frequent stimulus type. This expectation was
confirmed: There was a memory benefit for the infrequent stimulus type. In both experiments,
participants categorized words as louder or quieter during exposure, so the infrequent
stimulus type condition in Experiment 2 coincided with the infrequent response condition.
Experiment 3 thus replaced this task with a word-end detection task. The memory benefit for
the less frequent, louder stimuli persisted. In sum, there was no memory benefit for louder
words, but only for the less frequent stimulus type. We conclude that in lists, words that
perceptually stand out by a difference in loudness and by being the less frequent stimulus
type are better remembered. This implies that any stimulus-driven memory benefit for pitch
accented words may arise from their perceptual salience: Accented words stand out from
surrounding words in an utterance because they occur less frequently and differ in loudness,

in addition to other phonetic features, and this may contribute to their better memorization.
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Figures and Tables

Figure 1: Hit rates across exposure conditions. Dots represent means per participant. Lines
connect data points from the same patrticipant. Error bars represent standard errors.
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