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Abstract

The Stimulus Type Effect on Phonological errors (STEP) is a phenomenon in which aphasic
patients, who pronounce ordinary words with phonological errors, succeed in producing number
words without such errors. The Stimulus Type Effect on Semantic errors (STES) is an opposite
phenomenon — patients who produce semantic errors in number words but not in ordinary
words. In certain cases the two phenomena co-exist in the same person (STEPS), and this
person produces ordinary words with phonological errors and numbers with semantic errors.

This study tried to track the sources of these phenomena.

Six individuals with conduction aphasia participated in the study, all of whom had phonological
errors in their speech. We found that they all had selective impairment in the speech production
modules, whereas their comprehension was intact. All participants had impairment in the

phonological output buffer, and some had phonological output lexicon impairment as well.

The participants performed an extensive line of tasks in order to examine whether a STEPS
pattern is revealed in their speech, and in order to track its origin. The pattern was indeed
observed in the speech of all six participants: while saying number words, they had virtually no
phonological errors, but they did have many semantic errors (saying “seven” for “three”, for

example).

We discovered that several other word categories are produced, like number words, with
semantic rather than phonological errors: function words, letters, morphological affixes, and in
certain contexts — almost any word. We also discovered that the STEPS phenomenon is context-

dependent: it occurs only when the number or function-word appears in its “natural” context.

We evaluated several hypotheses that tried to explain the STEPS phenomenon. The findings
clearly support a hypothesis suggested by Cohen, Verstichel, and Dehaene (1997). According to
this hypothesis, the processing units in the production system are atomic phonological segments
of various sizes: the processing units of ordinary words are phonemes, but the processing units
of number words and function words are whole words. Morphological affixes also form atomic
phonological processing units. An impairment in the phonological stages of the production
system will cause mis-selection or shuffling of phonological units, but each phonological unit is

atomic and is almost never “broken”.

The results of the study were inconsistent with all the other hypotheses we tested. One
hypothesis assumed the existence of a number-form-production module between the semantics

and the phonological output lexicon, and attributed the STEPS phenomenon to it. Other
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hypotheses suggested that the stimulus type effect on phonological errors happens because the
frequency of number words is high, because they are learned as a sequence, or because of a
selective impairment in the standard phonological output lexicon, whereas a separate, number-
specific lexicon was spared. The last refuted hypothesis suggested that the semantic errors are
more frequent in number words because these words form a uni-dimensional semantic field, in

which only one semantic feature — the numeric value — is used to identify the field members.

Several conclusions can be drawn from this study regarding the structure of the word production
system: we believe that there are few phonological “mini-stores”, each containing words of a
specific category — number words, function words or morphemes — as pre-assembled units: their
phonemes were already combined and they are ready for articulation. These mini-stores are a
post-lexical long-term memory component. In addition to the mini-stores, a temporary
phonological store exists which resembles the mini-stores in the sense that it contains pre-
assembled words, but functions like cache memory: it is context-dependent and can contain any

word whatsoever, according to the context and the task.

We also found support to the claim that information transferred from the phonological output
lexicon to the output buffer does not include morphological affixes. These affixes are stored in

their own mini-store, and are affixed to the word as part of the phonological planning stage.

The last conclusion of this study is the existence of a component which generates the number
form, as described by McCloskey (1992). McCloskey already provided evidence for its
existence, but we were now able to locate it at the stage of the phonological output lexicon. The
input of this component is information regarding the number to be produced, and it creates the
sequence of number words that represents the desired number. The component does not create
the phonological form of the number words: this form is taken from the number words mini-

store that we described above.

In general, this study shows that the phonological planning stage is more complicated and
involves more functions than previously assumed. It also shows that number words are
processed in a different manner from ordinary words, in pathways that seem to resemble the

processing of morphemes.
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