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(baked) in the past tense, whereas noemen (to name) with a stem final sonorant becomes
noem de (named). For the acquisition of the Dutch regular past tense, sensitivity to the
interaction between morphology and phonology is thus necessary.

Previous experimental evidence has shown that lexical frequency influences children’s
past tense marking of regular verbs (e.g. Oetting & Horohov, 1997; Matthews &
Theakston, 2006). In other words, a higher frequency of the inflected form facilitates its
retrieval. This finding has also been attested for Dutch: Ernestus and Baayen (2001) found
evidence for lexical frequency effects in the productions of past tense forms of Dutch
adults. Similarly, Rispens and de Bree (2014) found that lexical frequency influenced past
tense production in 7 year olds.

In addition to lexical frequency, type frequency has also been shown to play a role in
development of the production of past tense. Type frequency refers to the number of
instances that lexical items occur in a certain pattern (Bybee, 2007). For regular past tense
production, this refers to the frequency of past tenses expressed by the allomorph –te
versus –de. Type frequency is assumed to affect morphological productivity, as highly
frequent suffixes tend to be applied to newly learned items rather than low frequent
suffixes (Bybee, 2008). Highly frequent past tense markers (types) are thus expected to be
most productive. In Dutch, the combination of voiceless consonants + te is
phonotactically more frequent than voiced consonants + de (Rispens & de Bree, 2014).
Rispens and de Bree (2014) found that past tense production was influenced by type
frequency based on the frequency of the verb stem + allomorph ( te > de). Both
monolingual TD Dutch 5 and 7 year olds showed an effect of allomorph type on past
tense production. The 5 year olds showed an effect of type frequency ( te > de) when
they inflected lexical and novel verbs for the past tense; the 7 year olds only showed this
effect of type frequency for the inflections of novel verbs. Furthermore, for the 7 year
olds, but not the 5 year olds, the past tense production of lexical regular verbs was
influenced by lexical frequency, with verbs high in frequency being inflected more
accurately. The absence of a lexical frequency effect in the younger group suggests that
vocabulary size influences the occurrence of lexical frequency effects in verb productions.

Next to frequency effects, phonological preferences can also impact on inflection (see
Song, Sundara, & Demuth, 2009; Marshall & van der Lely, 2007). In Dutch, there is
evidence that early development of voiced segments/phonemes is different from that of
voiceless ones. Dutch children around the age of three have been found to show a clear
preference for voiceless over voiced segments (Kager, van der Feest, Fikkert, Kerkhoff &
Zamuner, 2007) and acquire voiceless phonemes before voiced ones (e.g. Beers, 1995).
Dutch shows final devoicing, and has the tendency of voiceless word internal clusters
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more difficulty in inflecting novel words for the plural, indicative of phonological
processing difficulties.

Returning to the current research, it is thus an open question whether or to what
extent past tense difficulties will be attested in children with reading difficulties. We
therefore examined past tense productions of Dutch speaking children with reading
problems 1) to gain insight into morphophonological processing in children with reading
problems, 2) to investigate the effects of lexical frequency and type frequency in children
with developmental dyslexia relative to typically developing children and 3) to add cross
linguistic data on morphophonological abilities in children with reading problems.

2. Methods

Participants
Two groups of children participated in this study. Thirty eight children with reading
problems (RP) (n=38; 16 girls) between 7;1–10;8 years of age participated. They all
attended regular elementary schools. The children were referred by speech and language
therapists or by special education specialists working at the primary schools. To ascertain
the reading problems, two reading tests were administered: the real word task (RWT; Brus
& Voeten, 1973) and a pseudo word task (PWT; van den Bos, Spelberg, Scheepstra, & de
Vries, 1994). In the RWT the child is required to read out a list of existing words as quickly
and accurately as possible within one minute. The PWT follows the same principle, but
uses non words and takes two minutes. Timed reading tasks were chosen as in the
Netherlands speed is judged to be a better indicator of reading development than
accuracy alone due to the relative transparency of the orthography (De Jong & van der
Leij, 2003). Both tasks are commonly used as part of the diagnosis procedure of
developmental dyslexia. The children were classified as having RP when they scored more
than 1 SD below the mean of the combined scores of the RWT and the PWT (a maximum
score of 6). All children who participated in this study within the group of RP met this
criteria. Children who had a history of speech output problems, such as dyspraxia, or
showed evidence of such problems at the moment of testing were excluded. All children
had normal hearing and normal or corrected to normal, vision. Note that the participants
in this group were not all officially diagnosed with developmental dyslexia; some children
were still in the process of being officially diagnosed.

The second group consist of control children without RP who were matched on
chronological age with the group of children withRP (n=41, 26 girls) between 7;8 11;6
participated. The same exclusionary criteria were applied to the control group. All children
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the children were first presented with task 2 (novel verbs) followed by task 1 (lexical
verbs), the other half the other way around.

3. Results

Regular lexical verbs
Table 1 shows the correct past tense productions of the two groups. The results indicate
that the children with RP have an average accuracy performance of 90% of past tense
productions correct. The control children produced on average 85% correct past tenses. A
repeated measures ANOVA with lexical frequency (high/low) and type frequency ( te / de)
as the within subjects variables and group (RP control) as the between subject variable
was carried out. No significant main effects or interactions were found (lexical frequency:
p = .91; type frequency: p = .1; group: p = .38; all interactions p > .33).

Table 1: Mean proportion scores correct ( standard deviation between parentheses) of the
past tense productions of the lexical and novel verbs

Lexical verbs
Group HF –te LF –te HF –de LF –de
RP .87 (.30) .89 (.27) .92 (.20) .93 (.21)
Control .84 (.28) .84 (.27) .89 (.24) .86 (.29)

Novel verbs
te de

RP .75 (.29) .78 (.27)
Control .84 (.29) .69 (.41)

Novel verbs

The accuracy scores on the past tense production of the novel verbs are displayed in Table
1. A repeated measures ANOVA with type frequency ( te / de) as the within subjects
variable and group (RP control) as the between subject variable was carried out. The
results showed that that there was no main effect of type frequency (p = .14), nor a main
effect of group (p = .93), but that there was a significant interaction between type
frequency × group, F (1,73) = 4.36, p = .04. To investigate the interaction of type frequency
× group, post hoc analyses were carried out. A paired samples t test showed that the
children with RP did not differ significantly in producing the past tense of novel verbs with
–te and –de, t(37) = .44, p =.66. The control children, in contrast, showed a significant
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4. Discussion and conclusions

The present study aimed to investigate the past tense in children with RP to gain insight
into morphophonological processing, to investigate the effects of lexical frequency and
type frequency in children with RP, and to add cross linguistic data to studies of
morphophonological abilities in children with RP.

To start with the overall research aim –examining the past tense in children with RP ,
the results of the present study indicated that the production of the past tense in children
with RP is comparable with that of children without RP matched on the same age. In line
with previous findings (e.g. de Bree & Kerkhoff, 2010; Joanisse et al., 2000; Kerkhoff et al.,
in press), this study does not show clear evidence of morphophonological difficulties in
poor readers. For real verbs, the group of normal and poor readers do not differ in
percentages correct inflection and influence of lexical frequency and type frequency. For
novel verbs, an interaction between type frequency and group was attested. This
interaction reflects that fact that only the normal readers showed a preference for the te
suffix. In contrast to other studies, no effects of lexical frequency were observed in either
group. A potential explanation could be that these children were older than children that
participated in previous experiments, and that the lexical effects are no longer visible at
this later age.

The literature on Dutch past tense inflection reports different patterns related to –te
and –de preferences. Whereas Rispens and de Bree (2014) found a –te preference for 5
and 7 year old typically developing children, Kerkhoff et al. (in press) did not find a
preference in either direction for 9 year old normal and poor readers. In the present
study, the group of poor reading children did not show a preference on novel verbs for
either suffix, and the normal readers a –te preference, thus adding to the mixed findings.
Whereas the normal readers seem to adhere to phonological patterns of voicelessness
within clusters (Kager et al., 2007; Zonneveld, 1983) and a higher frequency of consonant
+ te compared to consonant + de (Rispens & de Bree, 2014), the group of poor readers
does not, at least for novel verbs. Also, when the children with RP produced the wrong
suffix, they did not show a preference for the –te suffix, whereas this was the case for the
control children (presence of daante errors, but virtually absence of vupde errors)

A highly tentative suggestion is that the –de realizations in contexts where a /t/ is
required, are caused by spelling instruction. Given that devoicing occurs in Dutch, children
hear a /t/ but are often instructed to write a ‘d’, as in nouns hand ´hand´, mond ´mouth´,
bed ´bed´ and past participles, such as gezegd ´said´ and gehoord ´heard´. For novel verbs,
no representation is available. Through a strategy, based on orthography, the children
might thus opt for a –de allomorph (see Kerkhoff, de Bree & Buesseler, in press, on voicing
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