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What you say makes me sad
The influence of depression on language comprehension

I.M. (Iris) van der Wulp
RMA Linguistics, Utrecht University, Utrecht   
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ABSTRACT
General mood is theorized to be of influence for the person receiving a lin-
guistic message. This is also taken into account in the Affective Language 
Comprehension (ALC) model (Van Berkum, 2018). This paper hypothesiz-
es that depression can take the place of mood in the ALC model and aims 
to answer the following two research questions: 

1. How does depression influence (non-)verbal sign recognition and parsing? 
2. What does this predict for the possible influence of depression on the 
interpretation level of the ALC model? 

Through a literature review, it was found that recognition of words, prosody 
and body language is negatively biased in depressed individuals. No such 
evidence was found for the recognition of facial expressions. This paper 
hypothesizes that, with respect to the ALC model, there is an upward cas-
cade for the negative emotion triggers in depressed individuals, from the 
recognition of the signs, to the interpretation of the communicative move. 
This would lead to a far more negative interpretation of the same sentence 
for depressed versus healthy individuals. Experimentally testing these hy-
potheses can be valuable for the development of the ALC model and could 
improve communication between depressed and healthy individuals. 

1. Introduction
Language and emotion are intertwined (Besnier, 1990). With respect to language 
comprehension, it is hypothesized that the general mood of the listener can be of 
influence (Gasper & Clore, 2002; Van Berkum, 2018; Van Berkum et al., 2013). 
Thus, Van Berkum (2018) proposed the Affective Language Comprehension (ALC) 
model to show how language is understood by the receiver of the linguistic mes-
sage, including the influence of emotion on this process. In this model, the mood 
(also described as affective state) of the receiver has an effect on every step of the 
language comprehension process. 

This paper will review the literature with respect to language comprehension in 
depression, which will be analysed as the mood of the listener in the ALC model. 
Literature on depression points out that depressed individuals show an interpre-
tation bias and specifically a negative bias (Armstrong & Olatunji, 2012; Chris-
tensen et al., 1997; Everaert et al., 2017; Hirsch et al., 2016; Klumpp & Deldin, 
2010; Lawson & MacLeod, 1999; Mogg et al., 2006). Interpretation biases are 
systematic emotional biases that arise when ambiguous emotional information is 
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interpreted (Everaert et al., 2017). This ambiguous emotional information could 
take the form of verbal language and prosody, but also of non-verbal (body) lan-
guage such as gestures or facial expressions. In the case of a negative bias, this 
emotional information is more often interpreted negatively, rather than positively. 
With respect to the ALC model (section 3), the ambiguous emotional information 
is situated on the level of (non-)verbal sign recognition and parsing. Therefore, the 
research question of this paper is twofold: 

1. How does depression influence (non-)verbal sign recognition and parsing?  
2. What does this predict for the possible influence of depression on the interpre-
tation level of the ALC model? 

In section 2, depression will be explained. Then, I will discuss the ALC model (sec-
tion 3). After that, section 4 will elaborate on the influence of depression on (non-)
verbal language comprehension in relation to the ALC model. Specifically, sign 
recognition and parsing in relation to depression will be discussed (section 4.1). 
For this, I will review the literature on the influence of depression on recognizing 
words (section 4.1.1), prosody (section 4.1.2), facial expressions (section 4.1.3), 
and body language (section 4.1.4). In section 4.2, I will move on to the influence 
of depression on the interpretation level of the ALC model. In the section after that 
(section 4.3), the comprehension of an example utterance in the ALC model for 
a depressed and a non-depressed person are compared. Section 5 will provide a 
discussion and section 6 summarizes the findings.

2. What is depression?
Major Depression Disorder (depression), is defined by the fifth edition of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-V) as a mental condition 
that includes a depressed mood and/or a loss of interest and pleasure almost 
every day during at least two weeks (American Psychiatric Association, 2013; Shi-
ota & Kalat, 2018). This is triggered by an event that is experienced as extremely 
stressful. This trigger can take on many forms. In some cases, it is not even pos-
sible to explicitly point out what it was. Patients can also experience “feelings of 
worthlessness, agitation or inactivity, impaired sleep […], increased or decreased 
appetite, and impaired concentration” (Shiota & Kalat, 2018, p. 414). Patients 
are experiencing the depression in episodes that can last weeks, months or years. 
Even without treatment, most patients do eventually recover. However, the depres-
sion could reoccur. The episodes subsequent to the first are mostly shorter, but 
more frequent (Shiota & Kalat, 2018). 

It is uncertain what causes depression. Everyone experiences stressful events, 
but they do not all lead to depression. Shiota and Kalat (2018) discuss that a 
body of research has found a higher risk of depression in families with addictions, 
migraine headaches, attention deficit disorder, and mental disorders such as bu-
limia and panic disorder. Moreover, abused children have a higher risk of depres-
sion (Shiota & Kalat, 2018).
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Appraisal strategies also concern the cause of depression. People who believe 
they are helpless or hopeless, are more prone to depression (Shiota & Kalat, 
2018). This stems from the attribution of a lack of success. Depressive attribu-
tions are internal (‘beating yourself up’), stable (permanent), and global (gener-
alized to all situations). In addition, in a study by Joormann and Gotlib (2010), 
depressed participants showed a lack of inhibition, less reappraisal capability and 
more suppression as a reappraisal strategy when processing negative stimuli. Fur-
thermore, most depressed individuals have dysfunctional goals for themselves; 
they have unrealistic ideas about what they must accomplish to feel worthy. This 
increases the chance of failure, leading to a negative attribution to the self, fol-
lowed by poor reappraisal strategies and lack of inhibition. This negative cycle is 
another factor that could lead to depression. 

As depression is defined by the DSM-V as a depressed mood, this paper hypoth-
esizes that depression can take the place of mood in the ALC model (Van Berkum, 
2018). The following section will explain the ALC model in more detail. 

3. The acquisition of ambiguity with modals
This paper will focus on how language comprehension is affected in depressed 
individuals by analysing their (non-)verbal language comprehension in the Affec-
tive Language Comprehension (ALC) model by Van Berkum (2018) (Figure 1). 

 

Figure 1. The ALC model (Van Berkum, 2018, p.10).



7Iris van der Wulp

In Figure 1, X conveys the message “you are a real bitch” to the receiver; Y. The 
model shows how Y comprehends this message at both linguistic and emotional 
levels on the right-hand side. The red triangles with exclamation marks show a 
possible Emotionally Competent Stimulus (ECS, or emotion trigger) for Y.

The first level of the model, called recognize & parse signs, shows the more deduc-
tive part of affective language comprehension: recognizing and parsing (non-)ver-
bal signs provided by the person sending the message (X, in the example above). 
Retrieval of these signs from long-term memory can already trigger emotions in Y. 
For instance, reading emotion words triggers more arousal than reading neutral 
words (Kissler et al., 2007), even in sentence contexts (Jiang et al., 2014). Moreo-
ver, taboo words (curse words, disease names, sexual words etc.) show longer 
reaction times than neutral words in a Stroop task (Mackay et al., 2004). Finally, 
negative things generally catch the attention faster and take longer to be pro-
cessed than positive things. This is called the negativity bias (Baumeister et al., 
2001; Rozin & Royzman, 2001).

The second level, called interpret the communicative move, shows the interpre-
tation of these now parsed and recognized signs (Van Berkum, 2018). First, the 
referential intention is comprehended. In the case of Figure 1, Y has to infer that 
X does not use the word “bitch” to refer to a female dog, but to refer to a nasty 
female person. At the same time, X’s stance needs to be comprehended. In the 
case of Figure 1, X is angry and uses the word “bitch,” which is taboo-violating. 
After that, Y infers X’s social intention. In other words, Y needs to take part in a 
communicative project with X for some time, to be able to infer what the social 
intention of X is. “That is, people need to collaborate even if they want to hurt each 
other” (Van Berkum, 2018, p. 13). Now, Y understands X’s message (the speaker 
meaning). However, at the top of the model (Figure 1), there is a bonus meaning 
inferred by Y. This bonus meaning is more general and not part of the speaker 
meaning. It consists of thoughts about X, the relationship between X and Y and life 
in general. This bonus meaning has a strong effect on how Y feels after X uttered 
their message (Van Berkum, 2018). 

Finally, at the top-right side of the model (Figure 1), there is Y’s affective state. 
This is Y’s mood and can influence language comprehension on all levels of the 
model. Y’s mood can be induced by a previous event, but also by any few words 
of X’s utterance, because emotional state changes occur very fast (Van Berkum, 
2019). Supporting the hypothesis that mood influences language comprehension, 
research has shown influences of mood on the processing of syntactic anomalies 
(Vissers et al., 2010) and referential anticipation (Van Berkum et al., 2013). 
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In sum, the ALC model shows how the receiver of a message (Y), comprehends 
this message. First, the signs are recognized and parsed. Then, the communica-
tive move is interpreted and finally, a bonus meaning is deducted. Y’s mood af-
fects this whole process. The next section will discuss the influence of depression 
on (non-)verbal language comprehension, when it takes the place of mood in the 
ALC model.

4. Integrating the ALC model and depression
As depression can be defined as a constant depressed emotional state (Shiota & 
Kalat, 2018), it will take the place of the mood in the model, affecting every step of 
the language comprehension process.

As described in the introduction, there is a negative bias in depressed individuals. 
When depressed individuals are confronted with ambiguous emotional information, 
they interpret this more often as negative compared to non-depressed individuals. 
Furthermore, Beck’s schema theory (Beck & Haigh, 2014; Everaert et al., 2017) as-
serts that individuals with a vulnerability for depression develop negative memory 
representations or schemas. Beck’s schema theory predicts that these individuals 
selectively attend more to negative information than positive, relating old negative 
schemas to the new information, creating more negative memory representations. 
This theory matches the ALC model, since the (non-)verbal signs are retrieved from 
long-term memory when they are recognized and parsed (Van Berkum, 2018). If the 
memory traces attached to the parsed signs are ‘coloured’ by depression, this will 
show a negative bias in depressed individuals when it comes to (non-)verbal lan-
guage comprehension.

As already briefly discussed in section 3, humans generally show a negativity bias. This 
bias is independent of depression and means that negative things generally catch 
the attention faster and are processed more deeply than positive ones (Baumeister 
et al., 2001; Rozin & Royzman, 2001). Therefore, research on the negative bias in 
depressed individuals should always use a control group of non-depressed partici-
pants, to rule out that the negative bias in depressed participants is actually the 
more general negativity bias. 

The following sections will review the literature on possible influences of depression 
on the different levels of the ALC model, as discussed in section 3. 

4.1. Parsing and recognizing signs in depression
On the level of parsing and recognizing signs, there has been a substantial body of 
research which connects the parsing of linguistic, prosodic and non-verbal signs to 
an interpretation bias in depression. In the following paragraphs, I will discuss the 
literature on word comprehension, prosody, facial expressions, and body language 
with respect to depression.
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4.1.1. Word recognition
With regard to word recognition, Lawson and MacLeod (1999) did not obtain evi-
dence for a negative bias in depressed individuals. Participants included both de-
pressed and healthy groups and were instructed to read an emotionally ambiguous 
sentence out loud, followed by a (related or unrelated) word which they were asked to 
name as fast as they could. These related or unrelated words were of either neutral 
or negative valence  and the study measured reaction times for these words. Fur-
thermore, the study used mood induction in both groups: either a happy or negative 
mood was induced. The results revealed a significant interaction effect of mood in-
duction and valence of the target word in both groups. Surprisingly, in the depressed 
group, the interaction reflected faster reaction times for word naming of related tar-
gets of neutral valence rather than for those with negative valence.1 This counters 
the hypothesis of the authors that depressed individuals would show faster reaction 
times to negative related targets, as this would reflect a negative interpretation on 
the ambiguous prime sentences. In contrast, the non-depressed group did show a 
reduction in naming latencies for related negative valence targets and not for neutral 
related words. The authors explain these findings by claiming that depressed individ-
uals show an attenuation of the priming effects of the ambiguous sentences, leading 
them to actually show a reduced tendency to activate the negative interpretation of 
ambiguous linguistic information.

Moreover, Stip et al. (1994) performed a lexical-decision study with depressed 
and non-depressed participants. They used three types of words: non-words, neu-
tral words and ‘depressed’ affective words. They found that depressed individuals 
responded significantly slower to both the non-words and the affective words. Af-
ter controlling for the slower reaction times to the non-words, they found that the 
depressed individuals were still slower in responding to the affective words. They 
explain these results by theorizing that “the presence of affectively loaded words 
negatively stressed the depressed individuals, impairing their attention and slowing 
lexical decision experimentation” (p. 206). However, their initial hypothesis was that 
depressed individuals would react faster to the affective words than control partici-
pants, which was not the case.

On the other hand, Atchley et al. (2003) concluded that depressed and previously de-
pressed participants did respond with greater speed and accuracy to negative words 
than control participants when the words were presented to the right hemisphere. 
They did not use a lexical-decision task, but the Divided Visual Field (DVF) paradigm. 
This method allowed them to investigate which hemisphere was the most involved 
in recognizing affective words. First, a prime word was presented at the centre of the 
screen. After a fixed interval, a target word was presented either in the left visual 
field (LVF) or right visual field (RVF) of the participant. Participants were then asked 

1 Valence is the affective quality referring to the intrinsic attractiveness (positive valence) 
or averseness (negative valence) of an object, or situation. The term also categorizes emo-
tions. Anger and fear have negative valence, whereas joy has positive valence.
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to make a speeded valence judgement of the target word with a button press. Since 
the RVF is connected to the left hemisphere (LH) and the LVF to the right hemisphere 
(RH), they could deduce - based on the reaction times on the valence judgement 
task - which hemisphere responded faster and more accurately to which type of 
word. They found that for the LH, there was no significant difference between groups, 
whereas for the RH, depressed and previously depressed participants reacted faster 
and more accurately to negative words than the control participants. This supports 
the idea that the RH has a dominant role in processing emotional stimuli, and that 
depressed individuals have a negative bias in word recognition compared to controls. 

In sum, research on word recognition yields different results, depending on the meth-
od that is used and the way in which reaction time results are interpreted. Lawson 
and MacLeod (1999) interpreted slower reaction times to negative valence words as 
no effect of a negative bias in word recognition, whereas Stip et al. (1994) interpreted 
similar results as the opposite. Finally, Atchley et al. (2003) found contradicting re-
sults with respect to reaction times, showing faster responses to negative valence 
words in the right hemisphere, which they interpreted as evidence for a negative bias 
in depression. Thus, authors are attributing slower reaction times to more processing 
load, which could reflect a negative bias in depression (Stip et al., 1994), or faster 
reaction times to a facilitation of word processing, also reflecting a negative bias 
in depression (Lawson & MacLeod, 1999; Atchley et al., 2003). Further research 
should therefore focus on other methods such as EEG, for example, to support the 
reaction time data and perhaps give more insight into the (depressed) brain’s re-
sponse to words. Finally, Lawson and MacLeod (1999) used mood induction in their 
experiment. Perhaps this method interfered with the effects of depression. The lead-
ing hypothesis in the current paper is that depression takes the place of mood in the 
ALC model. If mood is induced on top of the mood effects of depression, this latter 
effect could be diminished.  

4.1.2. Prosody
With respect to prosody, Kan et al., (2004) let participants with depression and 
healthy controls listen to nonsense speech in six basic-emotion conditions: happi-
ness, sadness, anger, fear, surprise and disgust. Participants were asked to pick one 
that suited the prosody best in their view. Kan et al. (2004) concluded that depressed 
patients tended to interpret the prosody in the surprise condition as negative, catego-
rizing it as fear or anger more often than controls. However, there was no significant 
difference between depressed participants and controls on other conditions.

On the other hand, Péron et al. (2011) studied a group of depressed and healthy 
control participants with respect to the recognition of prosody in pseudo-words in 
five categories: anger, fear, happiness, sadness and neutral. They were asked to rate 
each fragment on six scales ranging from “not at all” to “very much.” The scales con-
sisted of the five abovementioned categories, as well as a category “surprise.” The re-
sults showed that depressed participants performed significantly worse on accuracy 
than controls overall. They rated fear higher when listening to angry prosody, and they 
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also rated surprise higher than controls on fear and sadness conditions. Finally, the de-
pressed participants gave higher ratings for fear and sadness in comparison to controls 
when listening to happy prosody. This scale approach provides a more nuanced view of 
the results than the categorical approach used by Kan et al. (2004). Perhaps the differ-
ence in the results of these studies can be explained by this measurement difference.

In sum, it seems that depressed individuals do have a negative bias in the recognition 
of prosody, at least for the basic emotions anger, fear, happiness, sadness and surprise.

4.1.3. Facial expressions
With respect to the recognition of facial expressions, Kan et al. (2004) tested the same 
groups of participants as described in section 4.1.2 on videos of moving facial expres-
sions in the same basic-emotion conditions and found no effect of depression on the 
recognition of emotion from these moving faces. The same is true for Gaebel and Wöl-
wer (1992), who found no difference in depressed individuals and control participants 
on the recognition of facial expressions. 

Conversely, Sanchez et al. (2014) did not include depressed participants in their study, 
but induced moods in healthy individuals by showing participants pictures of either 
positive or negative situations. When participants were in a sad mood, they paid more 
attention to positive faces than negative faces. This shows a possible repair strategy 
and emotion regulation. It would be interesting for further research to look at depressed 
participants in this respect as well. If they have a negative bias and lack a healthy repair 
strategy, I hypothesize that they will attend more to sad faces in all conditions. 

To conclude, it seems so far that there is no difference in the recognition of facial ex-
pressions in depressed participants compared to controls. 

 
 
Figure 2. Body posture picture.

4.1.4. Body language
In the domain of body language recognition, Loi 
et al. (2013) found that participants with cur-
rent depression showed reduced recognition 
accuracy for happy stimuli across tasks relative 
to participants who were in remission and never-
depressed participants. They used pictures of 
body postures with the face masked (see Figure 
2), movie stills, both masked and unmasked (see 
Figure 3) and videos of point-light walkers (see 
Figure 4) in five basic-emotion conditions: happy, 
sad, fear, anger and neutral. Participants were 
asked to choose one of those categories for each 
picture or video. The happy stimuli were recog-
nized less accurately by depressed participants 
than the control and remission groups in all con-
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Figure 3. Movie stills masked(left) and unmasked (right)    Figure 4. Still of a point- 
   (Loi et al., 2013, p.43).            light walker (Loi et al.,  
           2013, p.43).

4.2. Interpreting the communicative move with depression
On the second level of the ALC model, interpreting the communicative move, there is 
a very small body of research that specifically assesses this part of language compre-
hension. With respect to comprehension of the referential intention of the speaker, 
research has shown that when participants were in a happy mood, they showed a 
larger effect of referential anticipation while listening to sentences than in a sad mood 
(Van Berkum et al., 2013). However, this has not yet been tested on depressed par-
ticipants.

 

Figure 5. The ALC model for a depressed person (Van Berkum, 2018; adapted for 
this paper). Mood influcences sign recognition, from there, everything is influenced 

by the affective state, as a cascade upwards in comprehending X's message.

ditions, except for the masked movie stills (Figure 3). There was no difference for the 
recognition of the other emotions. These results indicate that depressed individuals 
have a reduced ability to correctly recognize happy body language. 



13Iris van der Wulp

Moreover, there is no literature on the comprehension of stance and social intention in 
depression. I hypothesize, based on the literature discussed above in 4.1 and subse-
quent sections, that individuals with depression have a negative bias when it comes to 
recognizing and parsing signs (although perhaps not in facial expressions). Because 
of this negative bias in the recognition of words, prosody and body language, the signs 
parsed will all be negative Emotionally Competent Stimuli (ECSs) for the depressed in-
dividuals. This negative emotion will then have influence on the inferring of reference, 
stance and social intention, interpreting them as ECSs as well. Figure 5 illustrates this 
upward cascade of negative ECSs in depressed language comprehension. 

Finally, the bonus meaning that is constructed by Y is also affected by depression. 
This is part of the proposed upward cascade, which can be seen in Figure 5, but 
could also be related to the explanatory style of depressed individuals. As discussed 
in section 2 above, appraisal strategies are impaired in depression. This could be 
an explanation for the construction of a negative bonus meaning. An example of this 
will be visible in the next section. 

 

 

Figure 6. The ALC model for a depressed person interpreting an emotionally 
ambiguous utterance (Van Berkum, 2018; adapted for this paper)       =potential 

negative ECS for Y

4.3. Comparing depressed and non-depressed individuals with the ALC    
     model

Figure 6 shows the comprehension of the emotionally ambiguous sentence “you will 
be surprised when you see your grade for the 'LCE' course”2 by a depressed individual 

2 The LCE course stands for Language, Communication and Emotion and is the name of 
the course this paper was originally written for.
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(Y). The utterance is spoken by X with a happy intonation, happy body language, 
neutral facial expression, and contains the word “surprised” which is ambiguous as 
to whether the surprise is positive or negative. Since the sentence is emotionally 
ambiguous, the negatively biased word recognition in Y will collect the words and 
representations from long-term memory (section 4.1.1). Specifically, the words “sur-
prised” and “grade” are expected to have negative memory traces, being a negative 
ECS for Y. As discussed in section 2, depressed individuals have dysfunctional goals 
for themselves. A low grade will prompt an unhappy emotion, and when the word 
“grade” is heard in combination with “surprised,” a memory trace of when the indi-
vidual was surprised by a bad grade could be retrieved. 

The intonation and body language have positive valence, for which recognition in 
depressed individuals is negatively biased, as discussed in sections 4.1.2 and 4.1.4. 
The facial expression is neutral. As described in section 4.1.3, depressed individuals 
do not seem to have an impairment in recognizing facial expressions. In this case, 
however, the facial expression does not give away any information as to whether the 
grade will be good or bad. Since the signs are interpreted negatively, Y thinks in Fig-
ure 6 that the sentence refers to receiving a bad grade. X’s stance is quite neutral, but 
the body language and intonation are interpreted negatively, prompting a negative

 

 

Figure 7. The ALC model for a non-depressed person interpreting an emotionally 
ambigous utterance (Van Berkum, 2018; adapted for this paper)      = potential 

positive ECS for Y
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ECS also for X’s stance. The inferred social intention of X by Y is then that X wants to 
ridicule Y about getting a bad grade, stating that Y is stupid. The bonus meaning Y 
infers is “I suck at everything” or something similar, which expresses negative self-
worth.  

However, Figure 7 shows the comprehension of the same sentence in the ALC model 
by a healthy individual. In healthy individuals, the ambiguous word “surprise” will 
most likely be interpreted positively, prompting positive memory traces of happy sur-
prises in the past. The body language and intonation with positive valence will be 
interpreted correctly, supporting the idea that X must refer to Y getting a good grade. 
X’s inferred social intention would then be that X wants to tell Y their (good) grade.

5. Discussion 
There are seemingly many differences between depressed and healthy individuals 
with respect to language comprehension, as illustrated in the example in section 
4.2.1. However, research results mentioned in this paper often differ on the same 
subject, for example with respect to word recognition (section 4.1.1.). Everaert 
et al. (2017) also conclude that scientific results on negative biases in depres-
sion are heterogeneous. Moreover, they differentiate between direct measures 
(e.g. questionnaires or valence judgements) and indirect measures (e.g. reaction 
times or ERP’s) often yielding different results. Furthermore, the hypothesis that 
the negative bias cascades upwards in the ALC model is not yet tested. Further 
research is warranted to test if this hypothesis is correct. Perhaps depression only 
influences the recognition and parsing of signs, instead of also influencing the 
interpretation of the communicative move. If the hypothesis is correct, however, 
this theory could be used to further develop the ALC model. If a mental illness 
such as depression can indeed take the place of mood in the model, this should 
be included. Further research could investigate if the same is true for other men-
tal illnesses that influence emotions, such as anxiety. If these can also take the 
place of mood, the model could be expanded with notions of mental illnesses and 
their influences on the different steps of (non-)verbal language comprehension. 
Moreover, if depression causes an upward cascade in the ALC model with respect 
to negative emotion triggers, this could also help to improve communication be-
tween healthy and depressed individuals, when one knows where the differences 
are. This way, healthy individuals can anticipate on depressed individuals’ nega-
tive biases and prevent emotional miscommunications.  

6. Conclusion
This paper hypothesized that depression can take the place of mood in the ALC 
model and aimed to answer the following research questions:

1. How does depression influence (non-)verbal sign recognition and parsing? 
2. What does this predict for the possible influence of depression on the interpre-
tation level of the ALC model? 
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With respect to the first question, the literature discussed in this review showed 
that recognition of words, prosody and body language is negatively biased in de-
pressed individuals. No such evidence was found for the recognition of facial ex-
pressions. With respect to the second question, it is hypothesized that there is 
an upward cascade in the ALC model for the negative ECSs; from the recognition 
of the signs to the interpretation of the communicative move, leading to a more 
negative interpretation of the same sentence for depressed versus healthy indi-
viduals. Experimentally testing these hypotheses can be valuable for the develop-
ment of the ALC model and could improve communication between depressed 
and healthy individuals. 
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ABSTRACT
Previous research has found that irregular verbs are stored and retrieved 
from declarative memory as whole-word representations, unlike regu-
larly inflected verbs, whose morphological complexity require them to be 
rule-processed in the procedural memory before being retrieved from de-
clarative memory. In our study, however, we aimed to investigate whether 
frequency has a stronger facilitatory effect on regulars compared to irregu-
lars. In other words, we examined whether highly frequent regular past 
tense verbs are retrieved directly from the declarative memory, like irregu-
lar past tense verbs, instead of first being decomposed in the procedural 
memory. We therefore hypothesized an interaction between frequency ef-
fects and verb type. However, the findings did not support this hypothesis. 
Despite the expected facilitatory effect of frequency in the overall process-
ing of verbs, the results show that regularly inflected verbs are responded 
to faster than irregular verbs, thus being opposed to findings of previous 
research. Therefore, no interaction between frequency and verb type was 
found in our study. Nevertheless, further research is required to determine 
whether other variables, such as stem-cluster frequency and age of acqui-
sition, affected the results, therefore leading to a better understanding of 
the way in which words are stored and retrieved from the lexicon.

1. Introduction
Over the past thirty years, researchers have shown an increased interest in the 
way morphologically complex forms are represented as well as how these repre-
sentations are accessed in the human mind. The present study aims to contribute 
to this growing area of research by exploring how Dutch regularly and irregularly 
inflected past tense verbs are processed, focusing on the effects of frequency on 
these computations. The issue of regular and irregular form processing has been 
a controversial and much disputed subject within the field of psycholinguistics, 
which has led to the emergence of two distinct theories. On the one hand, Rumel-
hart and McClelland (1986) proposed a single-system model, according to which 
both regular and irregular past tense verbs are computed by the same mecha-
nism. They suggested that there are distinct entries in the mental lexicon for each 

1     All authors contributed equally to this work. Corresponding author: C. Papoutsi, 
c.papoutsi@students.uu.nl.
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past tense form, regardless of its morphological status. They also argued that the 
retrieval of its stems results from its phonological similarity with their respective pre-
sent tense forms. 

Challenging this view, Pinker (1991, 1999) and Ullman (2004) proposed the dual-
system model, highlighting the necessity of postulating different mechanisms for the 
processing of regular and irregular forms. More specifically, they argued that regularly 
inflected verbs (e.g. walked) are processed in a rule-based manner, whereas irregu-
larly inflected verbs (e.g. went) are handled by the declarative memory. The storage 
and retrieval of regular forms is a two-phase process, as it includes the concatenation 
of the past tense suffix (-ed) with the verb stem. Therefore, they are first processed 
by the procedural memory, which is responsible for the application of the rule and 
the decomposition of the verb into its parts (stem + ed), before being retrieved by 
the declarative memory (Ullman, 2004). In contrast, irregular forms are stored and 
retrieved as whole-word representations from the declarative memory, as they can-
not be decomposed. Their morphological difference from their verb stems therefore 
allows them to occupy separate entries in the mental lexicon. 

Prasada and Pinker (1993) proposed two versions of the dual-system model. The 
strong version suggests that regularly inflected forms are never stored as whole words 
in memory, whereas the weak version allows for storage of regular forms as whole-
word representations. Nevertheless, unlike irregulars, regularly inflected forms are 
not dependent on these whole-word representations, because they are generalized 
on the basis of abstract rules. However, according to the weak version, this does not 
exclude the existence of separate entries for certain regularly inflected forms.

Multiple studies that followed provided support for the dual-system model, often us-
ing lexical decision tasks. Silva and Clahsen (2008) did a masked-priming lexical 
decision task with regular verb stems that were primed by their past tense inflected 
form, their identical form or a non-related form. The results of the task showed that 
the decomposition of the regular past tense verbs enables the stem to prime the 
target verb similarly to its identical form. Using a cross-modal priming paradigm in a 
lexical decision task, Sonnenstuhl, Eisenbeiss and Clahsen (1999) investigated Ger-
man participles. They reported activation of the same entry in the mental lexicon 
for both inflected and uninflected forms of the regular verbs, but not for the respec-
tive forms of the irregular verbs. Furthermore, Pliatsikas and Marinis (2013), whose 
research focused on L2 learners’ processing of English regular and irregular past 
tense verbs at the sentence level has also supported the dual-system model, report-
ing slower processing time for regular than irregular verbs. This delay was explained 
by the application of the rule for regular verbs, which leads to the decomposition of 
the inflected form. EEG studies have also contributed to the strengthening of the dual-
system approach. Allen, Badecker and Osterhout (2003) examined whether verbs 
that vary in grammaticality (grammatical vs. ungrammatical), morphological status 
(regular vs. irregular) and frequency (high vs. low) differ in the delay of elicitation 
of the P600 component. Their data showed slower elicitation of P600 for gram-
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matical violations with regular than irregular verbs. This suggests that the former 
are rule-processed and decomposed on-line, unlike the irregularly inflected verbs, 
which are processed as whole words. 

Frequency is an essential factor that affects the way in which words are stored 
and processed (Pinker, 1999; Prado & Ullman, 2009). Studies have shown that 
a higher word frequency facilitates retrieval, leading to faster responses to highly 
frequent words in various tasks (e.g. Hudson & Bergman, 1985; Schilling, Rayner 
& Chumbley, 1998). However, according to the dual-system model, frequency is 
not expected to equally affect the processing of regularly and irregularly inflected 
verbs, because they are retrieved differently (Pinker, 1991; 1999). In fact, whole-
word frequency effects have been found for representations of irregular forms, 
which are stored in the lexicon. However, such effects were not attested in regularly 
inflected forms, as they are assumed to be processed by applying a rule (Clahsen, 
Eisenbeiss & Sonnenstuhl-Henning, 1997). 

Other studies have challenged this view. For example, Alegre and Gordon (1999) 
used lexical decision tasks to investigate frequency effects for regularly inflected 
nouns and verbs. Whole-word frequency varied from high to low, while simultane-
ously stem-cluster frequency (i.e. the frequency of the stem and its inflected forms 
combined) was kept constant. The results showed a frequency effect for regular 
forms, although it only emerged above a threshold of appearing about 6 times per 
million words.2 This suggests that regularly inflected forms with a frequency above 
that value can be stored and retrieved as whole-word representations. On the oth-
er hand, those found below this threshold “require compositional representations 
based on morphological structure” (Alegre & Gordon, 1999, p. 56). Although their 
study provided an overall support for the dual-system model, their findings that 
regularly inflected forms can also be stored as whole-word representations in the 
memory was not in line with Prasada and Pinker’s (1993) strong version of the 
model. The weaker version, thus, seems to be a better fit for their research out-
come. Moreover, research by Baayen, McQueen, Dijkstra, and Schreuder (2003) 
broadened the empirical support for frequency effects on regular forms. They con-
ducted visual and auditory lexical decision tasks in order to examine the recogni-
tion of inflected Dutch nouns and verbs. Their findings showed effects of whole-
word frequency for regular plural forms of nouns and verbs in both modalities. 
This suggests that there are independent representations of plural forms for nouns 
and verbs across modalities, even for regularly inflected forms. The results of this 
study are in line with Alegre and Gordon’s (1999) theory, arguing against the idea 
that only irregular complex words are stored in the declarative memory (Prasada & 
Pinker, 1993).

2   This corresponds to a log word frequency of 2.42 based on the SUBTLEX-NL database 
(Keuleers et al., 2010). As will be explained later, in the current study we aimed to use 
verbs from the full frequency range regular verbs occur in, which was between 0.30 to 3.90 
log word frequency. Thus, we both use stimuli with a frequency below as well as above the 
frequency threshold found by Alegre and Gorden (1999).



21Rosanne van den Berg, Marian Marchal & Christina Papoutsi

The weak version of the dual-system model allows for separate word entries for 
regularly inflected verbs (Prasada & Pinker, 1993). We posit that this is due to 
reasons of economy. Regulars are retrieved slower than irregulars (e.g. Silva & 
Clahsen, 2008), because of the decompositional process, which delays retrieval. 
This suggests that separate word entries are more economical than rule applica-
tion. This leads to our research question: Can regular past tense verbs, under 
certain conditions, be directly retrieved from the Declarative Memory? If that is 
the case, we suggest that this would be under the condition that the verb is used 
so frequently that it is more economical to store it as a whole-word representation 
and retrieve it directly than to go through an in-between step of decomposing the 
verb. Therefore, more frequent regular past tense verbs should be more likely to 
be stored in the declarative memory than less frequent regular past tense verbs. 
Thus, the processing of highly frequent regular past tense verbs will be more simi-
lar to that of irregulars, which are also directly retrieved from declarative memory. 
Thus, even though regulars are responded to slower than irregulars, whole-word 
frequency is predicted to have a stronger facilitatory effect on regulars compared 
to irregulars. That would lead to an interaction between verb type and frequency. 
Although we believe that this effect applies to both production and comprehen-
sion, the focus of the current paper will be on the retrieval of regular and irregular 
forms in language comprehension. We therefore tested our expectations using a 
visual lexical decision task (cf. Alegre & Gordon, 1999; Baayen et al., 2003).

2. Method
2.1 Participants

Twenty-nine adult native speakers of Dutch (23 females) participated in the study. 
They were recruited from the social network of the authors. None of them reported 
any language-related impairment (e.g. dyslexia) and all had normal or corrected-
to-normal vision. The participants were on average 26;10 years old, ranging from 
19;6 to 56;6. Four of them had learnt another language besides Dutch as a child, 
but all confirmed that Dutch was their dominant language. The study was ap-
proved by the UiL-OTS Ethical Committee.

2.2 Materials
The materials consisted of 480 items (240 words and 240 non-words) in total. All 
items had different stems to prevent priming effects. Thus, verb stems that were 
used in one condition (e.g. regular verbs) were not used in any other conditions 
(e.g. fillers). In addition, compound verbs and homographs were excluded.

2.2.1. Experimental items
The experimental items consisted of 70 regular (e.g. werkte ‘worked’) and 70 ir-
regular (e.g. sprak, ‘spoke’) past tense verbs. Only singular verbs were chosen to 
prevent any (additional) inflection in the past tense forms from confounding the 
results. The whole-word frequency data for the experimental items were obtained 
from the SUBTLEX-NL database (Keuleers et al., 2010). As the relation between 
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processing speed and word frequency is non-linear, the log base 10 transformed 
data was used (cf. Keuleers et al., 2010). The items were evenly distributed on a 
frequency continuum from 0.30 to 3.90 log word frequency, which corresponds to 
an occurrence of respectively 0.02 to 180 times per million words.

As regular past tense forms in Dutch are inherently longer than irregular forms 
due to their –de or –te ending, it was only possible to partially control for length. 
In addition, the suffix in regulars might be processed faster than additional letters 
in irregulars. The irregulars (length in letters: M=5, min=4, max=9) were therefore 
slightly shorter than the regular (M=6.57, min=5, max=8) verbs. Since highly fre-
quent words tend to be shorter than low frequent words, we also ensured that in 
each condition, length was distributed evenly across the frequency continuum.

2.2.2. Filler items
100 present tense verbs were used as filler items.3 Since all experimental items 
were past tense, the use of present tense verbs aimed to prevent the participants 
from finding out the purposes of the experiment. In addition, including present 
tense verbs forced participants to process the past tense. Half of the present 
tense verbs (n=50) were non-inflected 1st person forms (e.g. loop ‘walk’) and the 
other half were inflected 2nd/3rd person forms (e.g. loopt ‘walks’), to balance the 
number of items with and without suffix. Present tense forms whose stems end 
in –t (e.g. praat ‘talk(s)’) were decided not to be included as they are ambiguous 
for 1st/2nd/3rd person singular.4 Since frequency was manipulated for the target 
items, the filler items were also equally distributed on a frequency continuum. The 
whole-word frequency data of the fillers were also collected from the SUBTLEX-NL 
database (Keuleers et al., 2010).  

2.2.3. Non-words
Half of the total number of all items were non-words (n=240). The pseudo-word 
generator Wuggy (Brysbaert, 2010) was used to create non-words out of the exist-
ing experimental and filler items. The pseudowords were matched to the existing 
items on length. Some modifications were made if one of the following conditions 
applied:

 1. The ‘stem’ was an existing Dutch noun (e.g. *pet-te, noun: pet ‘cap’); 
 2.     The suggested non-word was a regularized irregular verb (e.g. *loop-te ‘walked’); 
 3.  The suggested non-word did not adhere to phonological constraints in Dutch  
       (e.g. if the suffix had to be –de instead of –te).

The manual modifications mentioned above led to changing one phoneme of the 
word suggested by Wuggy. The 120 non-words that were created based on the 

3    Although the number of filler items (n=100) was lower than the number of experimental 
items (n=140), none of the participants reported in the debriefing that they had noticed 
this.

4    Due to a mistake the final stimuli set contained one such verb: verlaat ‘leave’.



23Rosanne van den Berg, Marian Marchal & Christina Papoutsi

regular past tense (e,g, beveerde) and 2nd/3rd person present tense verbs (e.g. 
spielt) resembled inflected items. This was not the case for the words extracted 
from irregular past (e.g. kield) and 1st person present (e.g. spaag), as these forms 
do not have any inflection.

 2.3. Procedure
All items were presented to all participants. All items were pseudo-randomized to 
prevent any order effects. The pseudo-randomization was constrained in such a 
way that the same condition appeared at most in four consecutive trials. In this 
way, we prevented the display of many inflected verbs consecutively which might 
lead the participant to press the button rhythmically, or read the words faster 
without processing the inflection. Positive responses (stimulus was an existing 
word) were made with the dominant hand. The experiment was run on a com-
puter in a soundproof booth at a university building or on a laptop in a quiet room 
at the participants’ or experimenters’ home. The experiment lasted approximately 
twenty minutes.

After the participants received instructions, they completed a practice block, in 
which feedback was provided. The practice block consisted of 10 items (5 words 
and 5 non-words). The items consisted of plural present tense verbs (e.g. koken 
‘cook’). None of the stems of these verbs appeared in the experimental trials. 
Participants were allowed to ask questions before and after the practice block, 
but not during the experimental block. No feedback was provided in the experi-
mental block, which consisted of 480 items. At the start of each trial, a fixation 
cross appeared for 1000 ms, after which the item was presented. If one of the 
two buttons was pressed, the visual stimulus disappeared and the next trial start-
ed. If participants did not press the button within 2000 ms after the start of the 
visual presentation, the word disappeared and the next trial started.  

2.4 Analysis
A linear mixed effects analysis was performed using the lme4 package (Bates, 
Maechler, Bolker & Walker, 2014) in R (R Core Team, 2017) to investigate wheth-
er verb type and frequency significantly affected the response time on trials that 
were identified correctly. A step-up approach was used to determine which model 
fitted the data best, including a fixed factor only if a likelihood ratio test showed 
that the model with the effect in question significantly improved the model com-
pared to the same model without that effect.5 This approach showed that both 
factors of interest, verb type and frequency, significantly improved the model, as 
well as trial number. The interaction between type and frequency, however, did 
not explain significantly more variance. The confound variables length (as well as 
its interaction with type), age and gender did not significantly improve the model. 

5   If two models were compared using the likelihood ratio test, they always had the same 
random effect structure to make sure that any obtained effect could only be due to the 
inclusion of the fixed effect. Still, the model with the more maximal random effect structure, 
namely including the random slope for type, became the new baseline model to minimize 
the chance of type I errors.
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The fixed effect structure of the final model therefore consisted of verb type, fre-
quency and trial number. The random effect structure was kept as maximal as 
possible, but was reduced in case of a convergence or overfitting error, following 
Barr, Levy, and Scheepers (2013). The final model contained random intercepts of 
subjects and items, as well as a random slope for type per participant.6

3. Results
3.1. Accuracy

The accuracy score in this study is 91.5% (SD = 27.8%). As shown in Figure 1, 
there seems to be a non-linear relation between accuracy and frequency. To ex-
amine whether this was the case, an additional binomial mixed model logistic 
regression analysis was performed. The model contained a log transformation 
of word frequency as a fixed factor and random intercepts for participants and 
items.7 There was a significant main effect of log word frequency, with higher word 
frequency leading to more accurate responses [β=1.80, SE=0.22, z(4039)=8.31; 
p < .01].

 

 

Figure 1. Proportion of correct answer for each word by frequency

3.2. Response times
On average, regular verbs yielded faster responses (M = 686 ms, SD = 213 ms) than 
irregular verbs (M = 721 ms, SD = 230 ms). The main effect of type on response 
time was significant [t(69) = -3.58; p < .01]. According to the model, irregular verbs 
were responded to 38.51 ms (± 10.76 standard error) slower than regular verbs. 
Moreover, there was a negative relation between word frequency and response time, 
as is illustrated in Figure 2. This effect proved to be significant [t(137) = -11.74; p < 

6   responsetime_model ← lmer(rt ~ type + frequency + trialnumber + (1+type|subject) + 
(1|item) )

7   accuracy_model ← glmer((response==correct) ~ log(frequency) + (1|subject) + (1|item) )
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.01]. Response time decreased by 56.74 ms (± 4.83 SE) when the word frequency 
was 1 log word frequency higher. Finally, trial number positively affected response 
time [β=0.11, SE=0.02, t(3612) = -4.64; p < .01]. The interaction between type and 
frequency did not affect response time, since adding this interaction did not improve 
the model, as indicated earlier. 

 
 
 
 
 

 
Figure 2. Response time for each verb type by frequency 

4. Discussion
4.1 Interpretations and implications of the results

To sum up, the results show that frequency had a negative effect on response time 
and accuracy, that is, lower frequency led to longer response times and lower accu-
racy. The response times to regular verbs were shorter than those to irregular verbs, 
with a facilitating effect of frequency which did not differ between verb types. Com-
pared to previous research (e.g. Alegre & Gordon, 1999) the accuracy score in this 
study was quite low. This might be due to the use of verbs with a very low frequency. 
Indeed, the mixed model binary logistic regression analysis showed that frequency 
negatively affects accuracy, an effect that became stronger as frequency decreased. 
Not all participants might have known these words or they might have been too slow 
in responding to them, leading to a lower number of correct answers for these verbs. 
In addition, some participants remarked that they found this task much harder than 
previous lexical decision tasks they had participated in. This might be because this 
task only contained verbs and verbs are typically more abstract than nouns. How-
ever, since only the latency of the correct answers was included in the response 
time analysis, this is not an issue for the findings on the response times. 

Earlier studies on the processing of regular and irregular forms have often shown 
that irregulars are processed faster than regulars (e.g. Silva & Clahsen, 2008). 
This has been argued, according to the dual-system model, to be due to the  



26 LingUU | 4.2 | 2020            Research

decomposition of regular verbs in the procedural memory (e.g. Pinker, 1991). The 
regular past tense forms were therefore also expected to be responded to slower 
than to the irregular past tense verbs. However, the results suggest that the op-
posite is true, although the significance of this difference depends on the model 
used in the analysis. The finding that frequency positively affects response time 
is directly in line with our predictions and with much previous research on the ef-
fects of frequency on word retrieval (e.g. Hudson & Bergman, 1985; Schilling et 
al., 1998). The finding that participants speed up during the experiment might be 
because they became increasingly familiar with the task. However, it might also be 
caused by a priming effect as the participants saw many past tense forms.

We predicted that there would be an interaction between frequency and verb type 
in such a way that frequency would have a stronger effect on regular than on ir-
regular forms. Since more frequent regular verbs were hypothesized to often be 
retrieved as whole-word representations, we expected the processing difference 
between more frequent regular vs. irregular verbs to be smaller. No such interac-
tion was present in the results and the hypothesis can therefore not be confirmed. 
Note that since the main effect of verb type was opposite to what has been found 
in the literature, caution is required in interpreting this finding. Decomposition is 
assumed to take longer than the retrieval of a whole-word representation. Thus, if 
it is the case that all regular verbs are decomposed, regardless of their frequency, 
it is surprising that they were responded to faster than the irregular verbs. Possible 
explanations for this finding will be discussed in more detail below.  

4.2 Limitations and suggestions for further research
Although many potential confounding variables have been controlled for, other 
factors might have influenced the obtained results. The experimental items might 
have primed subsequent items, because they are all past tense verbs. Priming is 
especially relevant for regular forms, as seeing the -de or -te ending in previous 
items will morphologically prime other regularly inflected verbs, thus facilitating 
their retrieval (cf. Silva & Clahsen, 2008). More specifically, this may have con-
founded our results, because the delay caused by the decomposition of the word 
is reduced. This might be the reason why regular verbs are responded to fast-
er than irregulars in this study. It could also explain why no interaction between 
type and frequency was found, because the priming of the past tense morpheme 
makes it less beneficial to access the whole-word representation of highly fre-
quent regularly inflected forms.

An alternative explanation could be that if a regular form is decomposed, then it 
will not be the word form frequency, but the stem-cluster frequency, that predicts 
response time (Pinker, 1991). Stem-cluster frequency effects suggest that words 
are retrieved through the activation of decomposed representations, whereas 
whole-word frequency effects reflect lexical access via the activation of full-form 
representations. As we assumed a weak version of the dual-system model (Pras-
ada & Pinker, 1993), hypothesizing that highly frequent regular past tense verbs 
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are more likely to have a separate whole-word representation, we chose to use 
the whole-word frequency of the verbs. However, we did not take into account the 
stem-cluster frequency, which might affect the response time of regular verbs, 
especially of less frequent verbs. Therefore, a post-hoc analysis8 was performed 
on the responses to the regular verbs. It showed that the base 10 log frequency 
of the lemma (SUBTLEX-NL, Keuleers, et al., 2010) predicted response time in-
dependently of whole-word frequency [β = -38.55, SE= 15.74, t(64) = -2.45, p = 
.017], but not for irregular verbs (p > .05). This suggests that lemma frequency 
should also be taken into account in the future, when comparing the processing 
of regular and irregular verbs.

Furthermore, the formation of some irregular verbs might be rule-like in Dutch, 
which might lead them to also be processed by the procedural memory, like regu-
lar verbs. For example, many Dutch verbs with -ij- in the stem, turn into -ee- in 
the past tense (e.g. lijken → leken, ‘appear(ed)’). These forms were marked as 
irregular in this study, but the rule might be productive according to the Tolerance 
Principle (Yang, 2016). This could have affected the results in the current study as 
these irregular forms are retrieved slower than ‘real’ irregular forms. However, the 
Elsewhere Condition, in which an exceptional rule is applied before the more gen-
eral rule, suggests that these forms are still processed faster than regular verbs 
with a -de or -te ending.  Further research on the productivity of irregular verbs in 
Dutch is therefore needed to see whether these forms are processed differently.

Future work could also investigate how age of acquisition affects the processing 
of regular and irregular forms. This factor has a strong correlation with frequency, 
but it has also been shown to predict response time regardless of frequency (Mor-
rison & Ellis, 1995). However, it would be particularly interesting for words that 
are either formed by rules or not, since children tend to make overgeneralization 
errors at a certain age, showing that they have acquired rule formation (Pinker, 
1991). Words that are acquired before this age might be represented differently 
in the mind, as they have not been decomposed when they were heard for the first 
time. It is therefore possible that age of acquisition exerts a stronger effect than 
frequency on how a word is stored and retrieved. 

5. Conclusion
The current study set out to investigate whether highly frequent regular forms are 
stored in the declarative memory, instead of first being decomposed in the proce-
dural memory. Previous studies have shown that regular verbs are processed slow-
er than irregulars, which suggests that decomposition is less economical. Regular 
verbs that are highly frequent were therefore expected to not be decomposed. 
Thus, it was hypothesized that there would be an interaction between the facilita-
tory effect of word/verb frequency and regularity of verbal inflection. However, the 
findings do not confirm this hypothesis. Although frequency facilitated processing 

8   lemma_model <- lmer(rt ~ loglemma + logWF + trialnum + (1 | ppid) + (1 | word) )
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as expected, regular verbs yielded faster responses than irregular verbs in the pre-
sent study. This is opposite to the findings in earlier research. Also, there was no 
interaction between verb type and frequency. Further research needs to be done 
to investigate how other variables, such as age of acquisition and stem-cluster 
frequency, could have affected the results. This might lead to new insights in how 
words are stored in and retrieved from the lexicon.

Acknowledgments
This research was conducted as part of the RMA Linguistics course Experimen-
tal Design and Data Analysis. We would like to thank the teacher of the course, 
Iris Mulders, for her valuable assistance during the planning and development of 
the research work, as well as our classmates for the helpful in-class discussions. 
Special thanks should also be given to our fellow students Beatrice Bancheri and 
Marie Bartning, as they contributed to the formation of the research question and 
the initial experimental design, and to Sergey Avrutin for his useful comments on 
the research proposal. ■

Received October 2019; accepted June 2020.

References
Alegre, M. & Gordon, P. (1999). Frequency effects and the representational status of regu-

lar inflections. Journal of Memory and Language, 40(1), 41-61. 
Allen, M., Badecker, W., & Osterhout, L. (2003). Morphological analysis in sentence pro-

cessing: An ERP study. Language and Cognitive Processes, 18(4), 405–430.
Baayen, R. H., McQueen, J. M., Dijkstra, T. & Schreuder, R. (2003). Frequency effects in 

regular inflectional morphology: Revisiting Dutch plurals. Morphological structure in lan-
guage processing, 151, 355-390.

Barr, D. J., Levy, R., Scheepers, C., & Tily, H. J. (2013). Random effects structure for con-
firmatory hypothesis testing: Keep it maximal. Journal of memory and language, 68(3), 
255-278.

Bates, D., Maechler, M., Bolker, B. & Walker, S. (2014). Fitting Linear Mixed-Effects Models 
Using lme4. Journal of Statistical Software, 67, 1-48.

Clahsen, H., Eisenbeiss, S., & Sonnenstuhl-Henning, I. (1997). Morphological Structure and 
the Processing of Inflected Words. Theoretical Linguistics, 23(3), 201–250. 

Hudson, P. T., & Bergman, M. W. (1985). Lexical knowledge in word recognition: Word 
length and word frequency in naming and lexical decision tasks. Journal of Memory and 
Language, 24(1), 46-58.

Keuleers, E., Brysbaert, M., & New, B. (2010). SUBTLEX-NL: A new measure for Dutch word 
frequency based on film subtitles. Behavior research methods, 42(3), 643-650.

Morrison, C. M., & Ellis, A. W. (1995). Roles of word frequency and age of acquisition in 
word naming and lexical decision. Journal of Experimental Psychology: Learning, Memo-
ry, and Cognition, 21(1), 116-133.

Pinker, S. (1991). Rules of language. Science, 253(5019), 530-535. 
Pinker, S. (1999). Words and rules: The ingredients of grammar. London: Weidenfield and 

Nicolson. 
Pliatsikas, C., & Marinis., T. (2013). Processing of regular and   irregular past tense mor-

phology in highly proficient second language learners of English: A self-paced reading 
study. Applied Psycholinguistics, 34(5), 943-970.

Prado, E. L., & Ullman, M. T. (2009). Can imageability help us draw the line between storage 
and composition? Journal of Experimental Psychology: Learning, Memory, and Cogni-



29Rosanne van den Berg, Marian Marchal & Christina Papoutsi

tion, 35(4), 849.
Prasada, S. & Pinker, S. (1993). Generalization of regular and irregular morphological pat-

terns. Language and Cognitive Processes, 8(1), 1-56.
R Core Team (2017). R: A language and environment for statistical computing. R Founda-

tion for Statistical Computing, Vienna, Austria.
Rumelhart, D. E., & McClelland, J. L. (1986). On learning the past tense of English verbs. In 

J. L. McClelland & D. E. Rumelhart (Eds.), Parallel distributed processing: Explorations in 
the microstructures of cognition, 2, (pp. 216–271). Cambridge, MA: MIT Press.

Schilling, H. E., Rayner, K., & Chumbley, J. I. (1998). Comparing naming, lexical decision, 
and eye fixation times: Word frequency effects and individual difference. Memory & Cog-
nition, 26(6), 1270-81.

Silva, R., & Clahsen, H. (2008). Morphologically complex words in L1 and L2 processing: 
Evidence from masked priming experiments in English. Bilingualism: Language and Cog-
nition, 11(2), 245–260.

Sonnenstuhl, I., Eisenbeiss, S., & Clahsen, H. (1999). Morphological priming in the German 
mental lexicon. Cognition, 72(3), 203–236.

Ullman, M. T. (2004). Contributions of memory circuits to language: The declarative/proce-
dural model. Cognition, 92(1-2), 231-270. 

Yang, C. (2016). The price of linguistic productivity: How children learn to break the rules 
of language. MIT Press.



30 LingUU | 4.2 | 2020            Research

Zero Morphemes in Turkish Relative Clauses1

S. (Süleyman) Yaman
BA Foreign Language Education, Middle East Technical University, Ankara, Turkey

KEYWORDS
zero morpheme 
relative clause 
morphology 
Turkish
 

ABSTRACT
Zero morpheme is a phenomenon encountered in many languages due 
to various reasons such as aesthetical concerns and the least effort 
law in which it is posited that a speaker will express a message making 
use of the linguistic structures as economically as possible. Having an 
agglutinating morphology, zero morpheme is not a common characteris-
tic of Turkish. Therefore, the literature on zero morphemes in Turkish is 
relatively limited. This study hypothesizes that the case markers of the 
comitative, dative, locative and ablative cases are omitted in the relative 
clauses in Turkish, based on example sentences and their morphological 
analyses. For the analysis method, interlinear gloss was used. Example 
sentences with relative clauses were analyzed by dividing them into 
two independent clauses. The analysis showed that the case markers 
normally available on the independent clauses were omitted when they 
were merged to form a relative clause. This omission occurs when the 
objects bearing the aforementioned cases are relativized with the suf-
fixes -DIk and -(y)AcAk. In the suffix –(y)An, however, we cannot see such 
omission as this suffix is used to relativize the subject unlike -DIk and -(y)
AcAk, which relativize the object. 

1. Introduction
1.1. Zero Morphemes

The study of morphology draws its strength heavily from its most basic unit, the 
morpheme, which is defined as the smallest unit of language with a meaning 
(Lieber, 2010). Morphemes cannot be divided further into meaningful units, but 
they consist of clusters of sounds (Brinton & Brinton, 2010). In this regard, we 
see an interaction between phonology and morphology at the very beginning of 
the word formation. This interaction can also manifest itself at a peripheral level. 
When circumfixing the verbs to form a past participle in Dutch, for example, the 
participial prefix ge- is not licensed if the verb begins with an unstressed prefix. In 
the case of the verb ontváng ‘to receive,’ the verb has to be suffixed as ontvangen 
for the past participle (Booij, 2005). 

There are also, however, some cases in which we cannot see such an interaction. In 
linguistic morphology, zero or null morphemes are the type of morphemes that do 
not have a phonological realization on the surface, but still contribute a meaning to 

1   I would like to express my profound gratitude to the anonymous reviewers of LingUU, and 
PhD students Esra Ataman and Ozan Can Çağlar, who I believe will be promising linguistics 
scholars in the future, for their invaluable comments and suggestions on this article.
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the word to which they attach. Zero morphemes are represented with empty set 
symbol -Ø. English is an Indo-European language in which zero morphemes are 
relatively often encountered. Therefore, examples from this language are in place. 
The most common example is the irregular singular-plural pairs:

       1) Singular - Plural 
   fish            fish 
   sheep       sheep

An example can be the plural word fish. Whether native or non-native speaker 
of English, we all know that there is no such word as *fishes. The correct form 
is the same as the singular form, fish. The morphological analysis of the plural 
form, therefore, is as follows:

  2) “A lot of fish are caught in this lake.” 
   FISH (sg.) +  Ø (pl.)                  FISH (pl.)2 

In the English language, the same process is also seen in some of the irregular 
past tense forms of the verbs such as put-put, bet-bet, cut-cut, let-let, etc. The 
present simple and past participle forms are the same, constituting a linguistic 
process called zero inflection. Despite being relatively common, zero morphemes 
are not idiosyncratic to English. Hungarian, an agglutinating Uralic language, also 
features them in the formation of the present tense (Comrie, 2009):

  3) mën-Ø-tëk    ‘you (pl.) go’      (present) 
   mën-te-tëk   ‘you (pl.) went’  (past)

Gitxan, an endangered indigenous language in Canada, presents another interes-
ting case for this process. In this language, non-future tense is zero marked in con-
trast to the future tense that is marked with the function word dim (Jóhannsdóttir 
& Matthewson, 2008):

  4) Yookw-t  James        ‘James eats/ate’ (present/past) 
   Dim yookw-t James  ‘James will eat’   (future) 

Ferdinand de Saussure, a prominent founder of the 20th century linguistics, was 
one of the first scholars who first drew attention to the zero signs in language. 
By contrasting the Czech word ženy ‘women’ with the genitive marked form žen 
‘of women’, which was originally zenĭ in the Old Church Slavonic, he postulated 
a zero sign to account for the lack of an overt corresponding linguistic form (as 
cited in Kastovsky, 1980). Kastovsky (1980) strikingly states that this process 
has to be seen as “meaningful absence” (p. 216).  Regarding the causes of this 
absence, Aydın (2012) attributes it to a few motivations such as the least effort 
law in language and aesthetical concerns. Zeynep Korkmaz, a prominent Turkish 
linguist, defines least effort law as “the law that causes events such as elision, as-

2   Glossing is a method employed often throughout this paper. Some lesser known used 
categorical abbreviations are: GER: gerund, PSB: possibility/ability, COP: copula, COM: 
comitative case
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similation and contraction to provide convenience by saving time and labor during 
speech” (as cited in Aydın, 2011, p. 1). This law can be realized in many forms in 
any language. An example from Spanish would be the use of the short forms profe, 
bici, and peli instead of profesor ‘teacher’, bicicleta ‘bycle’ and pelicula ‘movie’ 
respectively at an orthographic level. Also, the common use of word abi instead of 
the word ağabey ‘brother’ is a common phonological application of this law in from 
Turkish. Aydın (2011) classifies the realization of this law in Turkish under seven 
conditions. These conditions are avoidance of repetitions, use of affix instead of 
word, affix deletion, use of defined units, non-linguistic references, idioms and 
proverbs and phonological changes. Zero morpheme is a phenomenon that is part 
of the affix deletion. 

In fact, this phenomenon being in line with the least effort law in language can be 
clearly seen in zero derivation or conversion. This is a common strategy used by 
children during language acquisition. To give an example from the English langu-
age, it has been observed that many children use the nominal cases of the nouns 
in order to express the corresponding verb meaning. For example, Eve V. Clark 
got the following output from the experiments with children (as cited in Aronoff & 
Fudeman, 2011):

  5) “I’m supermanning” (pretending to be Superman) 
   “Will you chocolate my milk?”  
   “Don’t hair me.” (to his mother brushing his hair)

Even though some linguists such as Laurie Bauer find analyses with zero mor-
phemes controversial  (as cited in Kosch, 2004), it should be noted that there 
is neurolinguistic evidence regarding the zero affixation. In an fMRI experiment, 
Pliatsikas and his colleagues (2014) tested the processing of English zero-deri-
vational words inflected with –ing suffix. They observed a significantly increased 
brain activity in their participants when they were presented with 'two-step' (e.g. 
(bridging < bridge-V) < bridge-N) gerund English words in a lexical decision task, 
because the recognition of these words required a more complex processing in 
which the verb bridge is first derived from its base noun form, and then affixed 
with the –ing suffix. This activity was stronger than the other condition where they 
were supposed to make a decision on the 'one-step' (e.g. soaking < soak-V) words 
that requires only one affixation. From these findings, it is strikingly concluded 
that morphological processing cannot boil down to a surface-based segmentation 
(Pliatsikas et al., 2014). 

When it comes to Turkish, there are not many articles written about zero morphe-
mes. To be more specific, to my knowledge, there is no article published to date 
regarding the zero morphemes in the relative clauses in Turkish. In the literature, 
we see only a few articles focusing on zero morphemes in Turkish. For instance, 
Ahmed (2008) reviews the zero morphemes and the cases in which they occur 
in Turkish. He primarily categorizes them in two groups, which are real null mor-
phemes and null morphemes as a result of dropped morphemes. Within these 
two categories, again, he describes them further into more detail. The first group, 
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the real null morphemes, are realized in the nominative case, personal suffixes 
(mostly 3rd) and imperative mode:

  6) Anne-m            ben-a      bir    hediye-Ø       al-dı-Ø 
   mother-1POS  me-DAT  a       gift-NOM     buy-PST-3SG  
   ‘My mother bought me a gift.’

  7) Ben-a      kalem-i         ver-Ø-Ø 
   me-DAT   pencil-ACC   give-IMP-2SG 
   ‘Give me the pencil.’         
            (Ahmed, 2008: 144, (3)) 

As can be seen in the example (6) above, the word hediye ‘gift’ has no overt nomi-
native case marker as the bare nouns already denote this meaning by themselves 
in Turkish. In other words, this nominative marker is ‘covert’, i.e. phonologically 
empty. Likewise, there is no marker of imperative mood in Turkish. In example (7), 
ver- ‘give’ as a bare verb form suffices to convey a meaning of imperative mood 
for the second-person singular conjugation. It is worth noting that the verb does 
not have a person suffix either, unlike the conjugation for second-person plural 
verin! ‘You all, give!’ which features a personal ending –in for the plural you. With 
the lack of both an imperative mood marker and a personal suffix to denote the 
mood for second-person singular, the sentence (7) sets a remarkable example of 
least effort law. 

Ahmed (2008) also draws attention to the lack of a personal suffix for the third-
person singular in the temporal and modal conjugations:  

  8) Ali    bütün gün      o    kitap-ı          oku-yor-Ø. 
   Ali    all       day    that  book-ACC    read-PROG-3SG  
   ‘Ali reads that book all day.’  
         (Adapted from Ahmed, 2008: 144)

In contrast to the languages such as English3 and German where third-person sin-
gular is marked in the present tense, Turkish does not have an overt marking for 
this grammatical person in the temporal and modal expressions as in the example 
above (8). 

The second category, which is a case of zero morphemes a result of dropped mor-
phemes, includes the (negative) aorist in the first, negative forms of possibility/
ability verbs and all adhered uses of copular verb 'i-' (Ahmed, 2008):  

  9) Ben    bu-nu       ye-me-Ø-m. 
   I          this-ACC  eat-NEG-AOR-1SG 
   ‘I don’t eat this.’

3   I would like to draw attention to the fact that this is the case for mainstream English. 
In some dialects such as Norfolk English, the present tense suffix -s for the third-person 
singular is not marked. See: Joby, C. (2014). Third-person singular zero in the Norfolk 
dialect: A re-assessment. Folia Linguistica, 48 (Historica-vol-35), 135-172.
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  10) Bugün   okul-a            git-e-Ø-me-di-m.  
   today     school-DAT    go-GER-PSB -NEG-PST-1SG 
   ‘I couldn’t go to the school today.’

  11) Sen    çok       güzel-Ø-Ø-sin.  
   you     very      beautiful-COP-PRES -2SG 
   ‘You are very beautiful.’

       (Ahmed, 2008: 149, (21)) 

In example (9), the negative aorist marker is realized as a zero form, while the 
affirmative aorist form in Turkish is an overt form –Ar. Example (10) shows the ne-
gative zero marking of possibility/ability whose affirmative form is normally –Abil. 
When the meaning has to be negated, this morpheme is dropped. Finally, example 
(11) demonstrates the long-standing omission of the copula verb –imek (to be) in 
Turkish. Especially when adhered, this form is not realized on the surface.

Aydın (2012), on the other hand, reviews the zero morpheme instances in Turkish 
and categorizes those in nine forms, which are: primary subject suffix, primary 
object suffix, genitive suffix, third person suffix, imperative mode second person 
suffix, nominative case, predicator suffix, possessive suffix and person and tense 
suffixes used jointly. A more recent study by Uçar (2017) focuses on Chagatai Tur-
kish. The zero morphemes in this dialect are elaborated in two categories, which 
are the zero morphemes in nouns and verbs. As previously mentioned, none of 
these studies includes the zero morpheme realization in the relative clauses. 

1.2. Relative Clauses in Turkish
For the readers who are not familiar with Turkish, a short description of relative 
clause formation is in place. In Turkish, the relative clauses are formed with the 
participial suffixes -(y)An, -DIk, -(y)AcAk (Göksel & Kerslake, 2005). To summarize it 
briefly, -(y)An is to relativize the subjects within the relative clauses. In the example 
below, the noun and participle-inflected verb exchange places in the translation of 
English due to the head-directionality parameter: Turkish is a head-final language, 
while English is a head-initial language. This morpheme has temporal ambiguity, 
which may inflect the verb in both present and past tense. Note that koşan adam 
in example (12) may mean either ‘the man who ran’ or ‘the man who is running’, 
depending on the context. 

  12) Koş-an       adam-ı        gör-dü-n             mü?  
   run-PTCP   man-ACC     see-PAST-2SG   2Q   
   ‘I see the man who is running/ran.’

-DIk and -(y)AcAk, on the other hand, are used to relativize objects within the rela-
tive clause. The former indicates a tense depending on the context (see examples 
13-14), while the latter indicates that the object is treated in the future (see 
example 15) (Göksel & Kerlslake, 2005).
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  13) Şu an    oku-duk-um         makale  çok    zor-Ø 
   now       read-PTCP-1SG    article    very   difficult-PRS.COP  
   ‘The article that I am reading now is very difficult.’

  14) Dün           oku-duk-um          makale   çok     zor-du. 
   yesterday   read-PTCP-1SG    article     very   difficult-PST.COP 
   ‘The article that I read yesterday was very difficult’

  15) Yap-acak-ım      ödev             çok     sıkıcı-Ø 
   do-PTCP-1SG     homework   very    boring-PRS.COP 
   ‘The homework that I will do is very boring.’         

The glosses in (13) and (14) are almost identical, with the only difference being 
past/present copulas and the matching adverbs for them (yesterday, now). These 
contrasting structures were included in order to resolve the ambiguity of the suf-
fix –DIk, which has a function to relativize an object in the both present and past 
tense. 

With these formation rules in mind, the motivation of the researcher was the odd 
argument structure in the surface realization of the Turkish relative clauses, which 
will be explained below in detail. The phrase kaldığım oda ‘The room in which/
where I stayed’, for example, is grammatical but tends to correspond to a surface 
structure in Turkish that reads 'the room I stayed', leaving out the relative –and 
locative- pronouns which or where. In other words, there is not a morpho-semantic 
structure in the Turkish phrase that denotes a case of location. In this regard, the 
present study seeks to answer the following two questions:

  1-   Does a zero morpheme realization occur in Turkish relative clauses  
  containing nouns inflected with a case marker?

  2-  If there is such realization, where is the actual position of these  
  omited morphemes?

As mentioned above, the existing literature on Turkish linguistics do not seem 
to shed light on these questions. This study will therefore constitute one of the 
first attempts to investigate this phenomenon. In the subsequent sections of the 
paper, the researcher will inform about the method, results and conclusion of the 
study. The sentences with relative clauses from both languages will be compared 
at morphological level in order to support the theoretical focus of the paper with 
evidence in the results section with the help of implementation of the methods 
addressed in the next section.

2. Methods
Being utilized as a means of foreign language instruction in the past, interlinear 
gloss has always been a tremendously useful instrument of annotation. In linguis-
tic morphology, it basically has a function of segmenting a string of words into 
their morphemes and providing their translations in the target language at the 
same time. For the readers who are not familiar with this procedure, an example 
from Turkish would be helpful:
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  16) Çocuk-lar-ımız-ın             geleceğ-i      çok   önemli-dir. 
   child-PL-1PL.POSS-GEN future-GEN  very  important-PRES.COP 
   ‘The future of our children is very important’ 

Interlinear gloss was considered a relevant method for the purpose of this study 
since it has the capacity to identify zero morphemes differentially. As testing ma-
terial, five Turkish sentences containing relative clauses were generated by the 
researcher. Each sentence was tested to identify the omission of a different case 
marker. The tested markers that are hypothesized to be omitted were -(y)lA, -(y/n)
A,-DEn, -DE, which respectively correspond to comitative, dative, ablative and da-
tive cases. The generated sentences (and their translations) were as follows: 

17) Yemek yediğimiz arkadaşı hatırlıyor musun? (Do you remember the  
  friend with whom we ate food?) 
18) Gideceği şehri araştırdı. (He investigated the city to which he will go.) 
19) Geldiğim sokağı unuttum. (I forgot the street from which I came.) 
20) Yaşadığı ülke çok kötüydü. (The country in which he lived was very  
  bad.) 
21) Beni ısıran köpek kaçtı. (The dog that bit me ran away)

The analysis consisted of mainly two steps. First, the sentences were analyzed 
using interlinear gloss. Secondly, they were divided into two separate sentences 
by transforming the relative clause into an independent clause. At this stage, the 
two separate sentences were again analyzed with the help of gloss. For consisten-
cy with the literature norms, The Leipzig Glossing Rules were followed. Finally, in 
order to identify the actual position of these morphemes, i.e. where they are omit-
ted, the sentences with relative clauses were each converted into a sentence with 
finite Turkish relative clause preceded by the relativizer particle -ki. In this stage, 
non-defining relative clause structure was followed in the English translation of the 
sentences as finite relative clauses in Turkish and non-defining relative clauses 
in English virtually have the same function, providing additional information.  In 
all of the glosses, consonant transformations, which is a common characteris-
tic of Turkish, were left out and morphemes were segmented in their bare forms 
so that those who cannot speak the language are not confused. In addition, the 
examples provided above was examined under the multi-level numbering in the 
results section for the convenience of readers. For instance, main example (17) 
yemek yediğimiz arkadaşı hatırlıyor musun? (‘do you remember the friend with 
whom we ate food’?) was examined using interlinear gloss under the main num-
ber 17, while it is divided into two independent sentences under 17. a. at the se-
cond stage. When identifying the position of omitted case markers with ‘the finite 
relative clause test’, was examined in 17. b. The same procedure was followed in 
the rest of the examples.

3. Results 
3.1. Omission of case markers 

Before elaborating on the evidence for the zero morphemes in Turkish relative 
clauses, it is noteworthy that in many Indo-European languages (e.g. English and 
Spanish), a preposition is required when forming a relative clause in some situati-
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ons (except for subjective and objective case). These situations can be observed 
when referring to a place (to which, from which, in which etc. = where) or a means 
(with which/whom, instrumental and comitative case). In the two English senten-
ces below with their Spanish translation (22 and 23), this can be clearly seen. 
The relative pronouns in both languages contain a preposition (e.g. in and with for 
English, en and con for Spanish) especially when expressing mainly instrumental/
collaborative or locational relations with the relativized noun: 

  22) The box in which (=where) the books are kept is lost. 
   La caja en la que (=donde) se guardan los libros se pierde.

  23) The sword with which he killed the enemy is exhibited in the  
   museum. 
   La espada con la que mató al enemigo se exhibe en el museo.

As for Turkish, in which we form the relative clauses with -(y)An, -DIk and -(y)AcAk, 
the case marker postpositions4 are not realized in the relative clauses which con-
vey thematic roles with comitative (instrument), dative (theme), ablative (source) 
and locative cases. 

3.1.1. Comitative case 
To start with, the example of a relative clause with a comitative case is in place:

  17)  Yemek  ye-dik-imiz          arkadaş-ı       hatırla-yor-musun? 
   food      eat –PTCP-1PL   friend-ACC    remember-PROG-2Q 
   ‘Do you remember the friend with whom we ate food?’

In Turkish, the comitative case is -(y)lA, which is the equivalent of  the preposition 
'with' in English. As can be seen in the gloss above, the morphemic realization of 
comitative case is missing in the Turkish sentence, whereas we see a function 
word to that effect, with, in the English corresponding sentence. Even though the 
sentence (17) is clear in denoting a collaborative action of eating together on the 
surface, it does not feature any morphological form that expresses this action. 
Therefore, the surface Turkish sentence tends to be comprehended as 'do you 
remember the friend we ate food?' with no structure corresponding to with and 
intrasentence items ordered in a linear manner. As a result, the lack of a postpo-
sitional relativization causes the word arkadaş ‘friend’ to sound like a second di-
rect object with no intervening conjunction such as and that coordinates arkadaş 
with the actual direct object yemek ‘food’. The picture, however, changes when we 
break down the sentence into two independent sentences: 

 17. a. Arkadaş-ı  hatırla-yor             musun? O-nun-la             yemek ye-di-k.          
          friend-ACC  remember-PROG 2Q         him-GEN-COM  food     eat-PST-1PL 
          ‘Do you remember the friend? We ate food with him.’

4   As Turkish is a head-final language, a notion of preposition is not available. Instead, there 
are postpositions to mark spatial and temporal relations. Henceforth, the term postposition 
will be used.
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The analysis indicates that the comitative case -(y)lA is actually available at the 
end of the word 'onunla' (with him) in the second sentence. In other words, the 
comitative case marker covertly attached to the noun arkadaş (the friend) to in-
dicate a collaborative action of eating together in the sentence surfaces when 
the sentence is partitioned in a way that the main clause is headed by the ques-
tion 'do you remember…?' and subordinate relative clause becomes two separate 
stand-alone, i.e. independent, clauses. The comitative is not the only grammatical 
case that undergoes this operation, though. In the other grammatical cases, we 
observe the same situation as well. 

3.1.2. Dative Case 
The same phenomenon can be observed when expressing an indirect object in-
flected with the dative case marker to denote a goal as thematic role within the 
relative clause. 

  18)   Git-ecek-i           şehir-i         araştır-dı-Ø 
   go-PTCP-3SG     city-ACC     investigate-PAST-3SG 
    ‘He investigated the city to which5 he will go.’

The Turkish verb git- ‘to go’ is normally an intransitive verb as in most languages. 
Though the correct English equivalent of the sentence (18) is 'He investigated the 
city to which he will go', the sentence gets comprehended in the Turkish speakers’ 
mind as 'He investigated the city which he will go' as there is no postposition in the 
relative clause unlike English, which requires prepositions in these subordinate 
clauses. In terms of argument structure, the indirect object şehir ‘city’ sounds 
like a direct object due to lack of postpositional relativization as in the previous 
example (17). However, any Turkish speaker will understand that there is an action 
of going to a direction in the above example of relative clause of gideceği şehir ‘the 
city to which he will go’ despite the fact that s/he may not be able to realize the 
eccentric argument structure aforementioned at first. To be clearer, this sentence 
with a relative clause will be divided into two independent clauses.

 18.a.  Şehir-i       araştır-dı-Ø.                  ora-ya          git-ecek-Ø. 
            city-ACC    investigate-PST-3SG    there-DAT   go-FUT-3SG 
            ‘He investigated the city. He will go there.’

The second sentence Oraya gidecek has a dative marker in it even though it is 
realized in the demonstrative pronoun ora ‘there’. However, when we relativize this 
sentence and attach it to the first sentence, the dative marker is not realized any 
more. Therefore, the relative clause does not include the case marker -(y/n)A as 
in the original sentence (18).

5   In order to emphasize the prepositional aspect of the relative clauses, the relative 
pronouns to which, from which and in which are used instead of where in this paper.
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3.1.3. Ablative case 
The same process of omission is also seen in the ablative case: 

  19) Gel-dik-im              sokak-ı        unut-tu-m. 
   come-PTCP-1SG   street-ACC   forget-PST-1SG 
   ‘I forgot the street from which I came.’

In the gloss above, there is no postposition implying the meaning of 'from (which)' 
in the Turkish sentence. Again, the lack of this postposition within the relative 
clause geldiğim sokak ‘the street from which I came’ causes the noun sokak to 
be perceived as the direct object of the gel ‘come’, which is against the transitivity 
rules of the language because you cannot ‘come a street’ in Turkish. To clarify this 
point further, this sentence will be divided into two independent clauses as well: 

 19.a.  Sokak-ı        unut-tu-m.            Ora-dan        gel-di-m. 
           street-ACC   forget-PST-1SG    there-ABL     come-PST-1SG  
         ‘I forgot the street. I came from there.’

In Turkish, -DEn ‘from’ is used to indicate ablative case, i.e. source. In the second 
sentence, which has not been merged into a relative clause yet, we clearly see that 
this morpheme is realized on the surface as in oradan ‘from there’. However, when 
we relativize this clause, this morpheme is not on the surface anymore as shown 
in sentences (19.a.), where –DEn is nowhere to be found. Therefore, a structure 
corresponding to 'from which' again appears to be absent in Turkish due to the 
lack of postpositional relativization. Therefore, this sentence sounds like 'I forgot 
the street I came' in Turkish. 

3.1.4. Locative case
The final grammatical case that we can observe this omission with is locative 
case, -DE. Like in the other grammatical case markers indicating a spatial and 
temporal position, i.e. dative (goal) and ablative (source), the same process is also 
seen in the Turkish relative clauses that include a noun inflected with the locative 
case marker -DE , which corresponds to in, at, on in English : 

  20) Yaşa-dık-ı          ülke          çok   kötü-ydü   
   live-PTCP-3SG   country    very  bad-PST.COP 
   ‘The country in which he lived was very bad.’

The gloss above clearly displays an English relative pronoun in which that has a 
prepositional property in the translation. Still, we do not see a structure corres-
ponding in meaning to 'where' or 'in which' in the Turkish sentence, indicating an 
absence of the locative case –DA. The division of this sentence into two indepen-
dent clauses proves this as well:

 20. a. Ülke çok kötü-ydü.               Ora-da          yaşa-dı-Ø.   
            country very bad-PST.COP   there-LOC    live-PST-3SG    
             ‘The country was very bad. He lived there.’ 
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When we divide it again, we get two independent clauses. In the second indepen-
dent clause, we see the locative case -DE, which is omitted in the relative clause. 
Therefore, again, the sentence (20), which is grammatically correct, sounds like 
'He left the country he lived' in Turkish. Due to the lack of postpositional relativiza-
tion, ülke ‘country’ sounds like the direct object of yaşa- ‘live’. However, we cannot 
'live a country”; we can “live in a country', which lends support to the existence of 
a covert marker in this relative clause.  

3.1.5. Subject relativization 
In the participle –(y)An suffix, an omission at morphological level cannot be ob-
served because it is realized in the subjective position, attaching to the verb within 
a relative clause. The subject participle formed by this concatenation describes 
the noun it precedes as subject. -DIk and -(y)AcAk, on the other hand, describe 
the noun they precede as an object. For the omission to occur, we need nouns 
inflected with case markers first and they require the use of -DIk and -(y)AcAk in 
the object position of the relative clause. In other words, -(y)An does not lead to an 
omission of this kind: 

  21) Ben-i        ısır-an         köpek   kaç-tı-Ø. 
   me-ACC   bite-PTCP    dog       run away-PST-3SG 
   ‘The dog that bit me ran away.’

If we divide this sentence into two parts, we will see that there is no additional 
case marker coming up. All the morphemes that are realized in the former sen-
tence are also in place in the divided sentences (except for the participle suffix) 
since there is no objective case marker, whether direct or indirect, to be omitted.

  21.a.  Köpek  kaç-tı-Ø                Ben-i        ısır-dı-Ø  
             dog       return-PST-3SG   me-ACC   bite-PST-3SG 
            ‘The dog ran away. He bit me.’

In the light of this analysis’s findings, the answer to the first research question is 
largely affirmative, with the only exception of subject relativization that does not 
display the omission of case markers. 

3.2. Actual position of the zero morphemes
This analysis may bring about the question of where the actual place of these 
zero morphemes is in a sentence if there is such a phonological loss. In order to 
identify the position of the zero morphemes, it is sensible to use a finite relative 
clause test employing the particle ki, one of whose functions is to form finite rela-
tive clauses, though rare in use. In other words, this test is based on converting 
the non-finite Turkish relative clauses into finite ones. To turn to the 17th example, 
the finite version of the sentence would be as follows if ki is inserted:

 17. b.  Arkadaş-ı   hatırla-yor            musun, ki    o-nun-la             yemek ye-di-k? 
            friend-ACC remember-PROG 2Q        REL him-GEN-COM  food    eat-PST-1PL 
            ‘Do you remember the friend, with whom we ate food?’
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In the gloss above, it is observed that the comitative case that is omitted in the 
finite relative clause is realized before the relativized verb phrase yemek yedik ('we 
ate food'). However, this does not necessarily mean that it is realized just before 
the relativized verb phrase. There are situations in which additional supporting 
phrases such as beraber ‘together’ can come between the comitative case and 
relativized verb phrase: 

17. c. Arkadaş-ı   hatırla-yor             musun, ki     o-nun-la            beraber     yemek    
         friend-ACC remember-PROG  2Q         REL him-GEN-COM  together    food         
         ye-di-k?. 
         eat-PST-1PL 
         ‘Do you remember the friend, with whom we ate food together?’

In spite of these situations, the fact that the case marker is realized before, if not 
just before, the relativized verb does not change. Having settled this problem, the 
new gloss of the sentence can be done as follows:

  17)  -Ø     Yemek  ye-dik-imiz    arkadaş-ı   hatırla-yor           musun? 
   COM  food     eat-PTCP-1PL friend-ACC remember-PROG 2Q 
   ‘Do you remember the friend with whom we ate food?’

If we used the surface -(y)lA morpheme before the relativized verb instead of 
zero morpheme, the sentence would translate '-(y)lA yemek yediğimiz arkadaşı 
hatırlıyor musun?' In this way, the comitative argument is semantically completed 
and it has not disappeared. However, the sentence does not sound grammatical 
at all today. Therefore, the Turkish speakers may have started to omit this mor-
pheme a long time ago and produce 'yemek yediğimiz arkadaşı hatırlıyor musun?' 
instead for either aesthetical or economical concerns. It would be in place if the 
same test were used for the dative case as well: 

 18. b.   Şehir-i  araştır-dı-Ø                 ki       ora-ya          git-ecek-Ø. 
              city-ACC   investigate-PST-3SG  REL    there-DAT   go-FUT-3SG 
              ‘He investigated the city, to which he will go.’

The same situation is also observed with the dative marker. When the non-finite 
relative clause with a dative marker in it is converted into a finite one, it is clearly 
seen that the dative marker is realized before the verb gidecek ‘s/he will go'. The-
refore, the new gloss of the second example sentence would be as follows: 

  18)  Ø     Git-ecek-i         şehir-i       araştır-dı-Ø 
   DAT   go-PTCP-3SG  city-ACC    investigate-PAST-3SG 
   ‘He investigated the city to which he will go.’

We get the same results if we apply the finite test to the other two remaning 
example sentences, with the ablative and locative markers overtly realizing before 
the relativized verbs: 
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 19. b.   Sokak-ı       unut-tu-m           ki      ora-dan       gel-di-m. 
              street-ACC  forget-PST-1SG  REL  there-ABL    come-PST-1SG  
              ‘I forgot the street, from which I came.’

 20. b.   Ülke       çok   kötü-ydü           ki       ora-da        yaşa-dı-Ø.   
              country  very bad-PST.COP    REL    there-LOC  live-PST-3SG    
             ‘The country, in which he lived, was very bad.     

As a result, the complete glossing of these sentences would be as follows: 

   19)  -Ø     Gel-dik-im            sokak-ı         unut-tu-m. 
   ABL  come-PTCP-1SG  street-ACC  forget-PST-1SG 
   ‘I forgot the street from which I came.’

   20)  -Ø     Yaşa-dık-ı          ülke         çok   kötü-ydü   
   DAT   live-PTCP-3SG  country   very  bad-PST.COP 
   ‘The country in which he lived was very bad.’ 

Since the test was successfully implemented on all the four cases, it can be defi-
nitely said that the case markers are realized as zero morphemes before the rela-
tivized verbs. It may be early to theorize about the exact position but it is certain 
that it precedes the relativized verb, irrespective of whether a word or phrase may 
intervene between the case marker and relativized verb.

4. Conclusion
Zero morphemes in the Turkish language is an issue that has previously not 
gained much research attention in the literature of linguistics. This partly comes 
from the fact Turkish is an agglutinating language, which makes zero morphemes 
a rare characteristic of Turkish (Ahmed, 2008). In this paper, the omission of case 
markers in the relativized position has been shed light on and it is theorized that 
this phenomenon is a zero morpheme realization which may have started in the 
language a long time ago. This omission happens when a sentence includes the 
participle suffixes -DIk and -(y)AcAk, requiring a postpositional indirect object. The 
omitted case markers are -(y)lA, -y/nA, -DAn and -DA, which are respectively co-
mitative, dative, ablative and locative cases. In the suffix -yAn, there is no such 
omission because it does not require the aforementioned case markers as an 
argument. Since the present study constitutes one of the first works about the 
topic, it needs further research, irrespective of being theoretical and experimental, 
to be supported more. 

Above all, this paper has only focused on the theoretical aspect of zero morphe-
mes. As Kırkıcı and Clahsen (2012) state, testing the linguistic theories against 
the psycholinguistic data is a necessity frequently emphasized. In this regard, ex-
perimental studies of psycholinguistics can be conducted to verify the omission 
examined in this paper. L1 transfer studies, for example, can be helpful in that 
they can test whether the L1 knowledge of the Turkish learners of L2 English –es-
pecially those who are low proficient – interfere with their ability to form relative 
clauses in English, causing them to produce faulty sentences like “I forgot the 
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street which I came”. These studies could indirectly provide insights about the 
morphological gaps in Turkish. Especially, historical linguistic studies are of ut-
most importance to shed light on the least effort phenomena because humans 
tend to adapt the languages they speak over time in order to express themselves 
in a most economical and efficient way. In our case, historical studies of the Tur-
kish language can help clarify whether the speakers of Turkish actually used an 
overt case marker when forming relative clauses and started to omit it afterwards. 
To give an example from phonological changes, the word postane ‘post office’ 
was originally postahane (lit. post house) in Turkish. However, the speakers appa-
rently started to apply consonant deletion when they realize that pronouncing /h/ 
right after a vowel is less economic for them. In fact, Sevan Nişanyan, a Turkish-
Armenian linguist, documents an instance of the old form postahane dating back 
to 1874 in his etymology dictionary Nişanyan Dictionary (“Postane”, n.d.). Even 
this single example shows the importance of the historical linguistic studies. Sin-
ce the present study focused merely on the theoretical inferences to discuss the 
operation of case marker omission in the relative clauses as stated above, future 
studies focusing on authentic data will definitely shed more light on this matter. ■
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ABSTRACT
The research proposal suggests that separate brain areas are responsible 
for (lexical) tone perception, intonation perception and use of tone in word 
learning respectively. I propose to carry out two experiments with Dutch 
(non-tone learning) infants, the first for tone discrimination with three age 
groups (5-6 months, 9-10 months, and 17-18 months) and the second 
for word learning with two age groups (14-15 and 17-18 months). The 
two sets of age groups are in parallel with Liu and Kager’s studies (2014; 
2018). The two experiments will adopt near infrared spectroscopy (NIRS). 
In Experiment 1, I predict that (1) 5-6-months-old infants cannot distin-
guish tonal contrasts and therefore the response in the left hemisphere 
is not significantly different from the right hemisphere, while both hemi-
spheres have some degrees of brain activation; (2) 9-10-months-old in-
fants’ brain activation demonstrates no difference when attending to two 
different tones; (3) 17-18-months-old infants may show left hemispheric 
dominance. In Experiment 2, when infants deal with a word learning task, I 
expect the temporo-parietal region, an area involved in the semantic map-
ping of tone, to be activated at 14-15 months while deactivated at 17-18 
months.

1. Introduction
In tone languages such as Mandarin Chinese, pitch has the referential use to dis-
tinguish lexical meanings (Kager, 2018). For example, 'ma' with a high-level tone 
(tone 1) in Mandarin Chinese means 'mother', and it means 'horse' if pronounced 
with the fall-rising tone (tone 3). The phenomenon, where different lexical mean-
ings can be marked by tones, is absent in non-tone languages such as Dutch. 
This absence in non-tone languages leads to the question: can non-tone learners 
distinguish tonal contrasts? If so, from what age do they demonstrate the ability, 
and do they differ from tone learners regarding the starting time of distinguishing 
tones and the mechanism of processing tones? Previous research has answered 
parts of the questions and found that tone learning infants and non-tone learning 
infants present different developmental trajectories (Liu & Kager, 2014; Liu & Kag-
er, 2018). The question about the underlying mechanisms for tone processing in 
non-tone learning infants still has no concrete answer. The present study proposes 
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to investigate brain mechanisms of tone perception and tonal word learning in 
non-tone learning infants throughout their developmental trajectories. 

In the subsequent paragraph, I will summarize previous behavioral findings for 
infants’ tone perception, including tone discrimination and the use of tone in word 
learning. Literature about neurological evidence of tone and intonation processing 
in both children and adults will be reviewed afterward. Next, two experiments are 
proposed to respectively test infants’ ability to perceive tone and use tone in word 
learning. The last section is the discussion of the research proposal.

2. Literature Review
Abundant research has explored tone perception for different age groups in tone- 
and non-tone-language learning infants. Nazzi et al. (1998b) found that newborns 
were able to extract pitch contour information at the word level. During the first 
year after birth, tone- and non-tone-language learning infants demonstrate differ-
ent developmental patterns. Tone-language learning infants retained their sensi-
tivity to tones at the age of 4 months (Yeung et al., 2013), 6 months (Harrison, 
2000; Mattock & Burnham, 2006) and 9 months (Mattock & Burnham, 2006). 
The sensitivity, however, declined after 4 months of age for non-tone language 
learning infants (Harrison, 2000; Yeung et al., 2013). Liu and Kager (2014) in-
vestigated tone discrimination by Dutch monolinguals and they suggested a U-
shaped pattern of tone discrimination for non-tone language learning infants. Spe-
cifically, non-tone learning infants are able to discriminate tonal contrasts at 5-6 
months and their tonal sensitivity deteriorates at around 9 months (Liu & Kager, 
2014). However, the sensitivity rebounds at 17-18 months (Liu & Kager, 2014). 
This sensitivity is still shown by non-tone-language learners even in adulthood and 
it is suggested that non-tone language adult speakers perceive tones acoustically 
(Francis et al., 2008; Gandour et al., 2000; Hallé et al., 2004; Kaan et al., 2008; 
Xu et al., 2006). If adult non-tone language speakers perceive tones acoustically, 
one assumption is that non-tone-language learners’ ability of tone perception is 
transferred from their knowledge of intonation in their native language. One pur-
pose of the current paper is to find the neurological support for the previous as-
sumption in infants.

Besides previous studies on infants' tone discrimination, further behavioral re-
search examined whether non-tone-language learning infants can adopt tone in 
word learning. If they can, it may suggest that they perceive tones linguistically; 
if not, they may perceive tones acoustically (Liu & Kager, 2018). The findings are 
that non-tone-language learning infants can associate tones with lexical mean-
ing at the age of 14-15 months, but not at 17-18 months (Liu & Kager, 2018), 
while tone-language learning monolinguals cannot use tone in word learning 
at the age of 12-13 months (Singh et al., 2016) or 14 months (Mugitani et al., 
2019) but they can after 18 months (Mugitani et al., 2019; Singh et al., 2016). 
However, the fact that behavioral findings were not found in tone-language learn-
ing infants at a younger age, does not imply that there is no brain activation of 
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lexical-semantic meaning responsible for word learning. Sato et al. (2009) found 
different neural patterns between 4-months-old and 10-months-old Japanese in-
fants when presented with word pairs differing in Japanese lexical pitch-accent. 
The left hemisphere dominance found in 10-months-old infants suggests that the 
brain region of semantic processing may be involved, while this region’s function-
ality for semantic processing has not been developed for infants at the age of 4 
months (Sato et al., 2009). Thus, for tone-language learning infants, behavioral 
experiments found that they cannot use tone in word learning until 18 months, 
while neurological findings suggest that their semantic processing brain area is 
involved when using tone in word learning at the age of 10 months. Because of 
the discrepancy between neurological and behavioral findings, both kinds of stud-
ies are needed to further explore infants’ learning mechanisms. Although we have 
seen neurological findings for Japanese infants, to my knowledge there is no cor-
responding research for non-tone learning infants. What we have seen so far, is 
that non-tone-language learning infants can use pitch for word learning before a 
certain age (e.g. Liu & Kager 2018). But do they activate the same brain areas as 
tone-learning infants when performing tone word learning tasks? If so, is this brain 
activation innate? Why and when do they develop this ability if tone is not lexically 
meaningful in their native language? Another motivation for the current research 
proposal is to examine the neural basis of non-tone learning infants for using tone 
in word learning.

Compared to the abundance of behavioral research on infants’ tone perception, 
the amount of neurological research is limited due to the impracticality of fMRI 
and the lack of spatial resolution of EEG. Most studies in this field adopted near 
infrared spectroscopy (NIRS) (Homae et al., 2006; Maki et al., 1995; Sato et al., 
2009), an effective method to examine the cortical hemodynamic responses in 
infants to stimuli lasting several seconds (Taga et al., 2003). The NIRS technology 
can be applied while infants are in a sleeping state and the activation pattern for 
speech sounds was found similar to the results obtained when infants are awake 
(Portas et al., 2000). Based on previous research, Sato et al. (2009) concluded 
that when the pitch cues for the lexical prosody are processed as linguistically 
relevant, left-lateralized activations are found and bilateral or no left dominance 
activation is seen when the same cue is processed non-linguistically. Therefore, 
in the present study, Dutch infants may demonstrate left-lateralized activation if 
they can process the difference between two pitch cues linguistically. On the con-
trary, they may show similar degrees of bilateral activation if the same pair is pro-
cessed non-linguistically. Besides infant studies, a recent fMRI study by Chien et 
al. (2020) examined neural correlates of intonation and lexical tones in tone- and 
non-tone-language adult speakers. It found that for both tonal and non-tonal lan-
guage speakers, left frontal-parietal areas were activated when processing either 
tone or intonation (Chien et al., 2020). When processing tone, but not intonation 
however, additional activity was evoked in bilateral temporo-parietal semantic re-
gions and subcortical areas in tonal-language speakers only (Chien et al., 2020). 
The adult study provided a clear picture of the endpoint of the development pat-
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tern for processing pitch cues (lexical tones and intonation), which allows for the 
prediction in infants for the present research proposal.

The purpose of the research proposal is threefold:

  1. To investigate brain mechanisms of tone perception in  
  non-tone-language learning infants of different age groups,

  2. To investigate brain mechanisms for using tone in word learning in 
  non-tone learning infants of different age groups,

  3. To examine if neurological evidence corroborates or contradicts  
  previous behavioral findings, e.g., a U-shaped pattern (Liu & Kager,  
  2014).

3. Experiment 1: Perception of lexical tone
In Liu and Kager’s (2014) study, they found in the first experiment that non-tone-
language learning infants exhibit a U-shaped developmental pattern for tone per-
ception. The stimuli in the experiment were the tonal contrast of tone 1 (T1) and 
tone 4 (T4) in Mandarin Chinese. Since the second experiment showed that in-
fants can more easily differentiate if the tonal contrast is more salient, I propose 
to adopt the most salient contrast in Mandarin Chinese, that between T1 and T4, 
for the current study as well. 

As discussed before in the literature review section, Liu and Kager (2014) adopt-
ed a behavioral approach, using the visual habituation paradigm. The infants in 
their experiment went through a habituation, a test, and a post-test phase (Liu & 
Kager, 2014). The infants kept listening to one tone until they were habituated, 
and then tokens of the different tone were presented. Infants are suggested to 
be able to distinguish tonal contrasts if there is a significant difference in looking 
time between the habituation and the test phase. The present study attempts to 
reduplicate the way of the stimuli presentation in Liu and Kager’s (2014) study, 
but adopts a neurological approach by using the NIRS technology. This experiment 
seeks to answer the first and the third purpose.

3.1 Participants
In Liu and Kager’s study (2014), there were 163 participants from 5 age groups 
and 23 infants’ data were excluded. The present study proposes to include three 
age groups, which are 5-6 months old, 9-10 months old and 17-18 months old. 
The reason of incorporating three instead of five age groups like the study by Liu 
and Kager (2014) is that the vertex of the U-shaped pattern is on the group of 
9-10 months old. For each group, 30 participants will be recruited with the expec-
tation that around 10 participants’ results will be excluded due to the practical 
reasons (e.g., crying). All participants will be Dutch monolinguals.
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3.2 Stimuli
The experiments will use the stimuli recorded in the previous study (Liu & Kager, 
2014). The four Mandarin Chinese lexical tones are shown in Figure 1. The stim-
uli, recorded by a Mandarin female speaker, will be the tonal contrast between 
high-level tone (T1) vs high-falling tone (T4) (Liu & Kager, 2014). The tone-bearing 
syllable will be /ta/. As shown in (1), both /ta1/ and /ta4/ are words in Mandarin. 
Figure 2 demonstrates the pitch contour of the T1-T4 pair of stimuli (Liu & Kager, 
2014). 

  (1) a.搭 /ta1/ ‘build’

   b.大 /ta4/ ‘big’

 

 

 

Figure 1. Tones in Mandarin Chinese (Wong et al. 2001).
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Figure 2. Pitch contour of the T1-T4 contrast (Liu & Kager, 2014).

3.3 NIRS recordings
The experiment will use two NIRS instruments, one for each hemisphere, and the 
measurement channels will be placed over the frontal and temporoparietal areas 
of each hemisphere (Homae et al., 2006). The 24 measurement channels, taken 
from Homae et al. (2006), are shown in Figure 3.

Figure 3. Measurement channels of both hemisphere (Homae et al., 2006).
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3.4 Procedure
The experiment will be conducted in a soundproof room in the laboratory. The 
infants will be held in the caregiver’s arm and brought to the laboratory while they 
are sleeping. The whole experiment is completed with infants in a sleeping state. 
T1 stimuli will first be presented consecutively for 30 seconds with 2 seconds 
between two T1 stimuli. T4 stimuli will then be presented for 10 seconds with 2 
seconds between two T4 stimuli. The NIRS responses will be recorded before and 
after the presentation of T4 stimuli. The comparison between brain responses of 
infants listening to T1 and T4 will be analyzed subsequently.

3.5 Hypothesized results
The predictions following from this research proposal are as following::

  1. 5-6-months-old infants show stronger bilateral brain responses when  
  attending to T4 than T1, and there is no significant difference in the  
  degrees of activation between two hemispheres;

  2. 9-10-months-old infants demonstrate no significant difference in  
  brain activation in any region for both hemispheres when listening to  
  contrastive tone pairs;

  3. Compared to listening to T1, there are stronger brain responses in  
  the left hemisphere in 17-18-months-old infants when listening to T4  
  while no difference is expected in the right hemisphere. The left 
  hemispheric activation will be mostly in frontal-parietal region, which  
  may be areas 5 and 15 in the left hemisphere in figure 3.

4. Experiment 2: Tone in word learning
Liu and Kager (2018) investigated Dutch monolingual and bilingual (Dutch and a 
second non-tone language) infants’ word learning ability on two novel label-object 
parings using syllables differing in Mandarin tones (T1 and T4), revealing that 14-
15- months olds, but not 17-18-months-olds, used tone to learn words success-
fully. The current experiment investigates the neural mechanisms behind these 
behavioral findings and thus tries to accomplish purpose 2 and 3. 

4.1 Participants
This experiment will include 2 age groups, at 14-15 months and 17-18 months. 
30 participants will be recruited for each group with the expectation that around 
10 participants’ results will be excluded due to the practical reasons (e.g., crying). 
All participants will be Dutch monolinguals.

4.2 Stimuli
The sound stimuli will be the same as those in Experiment 1. Like the previous study 
by Liu & Kager (2018), a ball will be selected as the familiar stimulus, and there will 
be two novel objects. The picture is shown in figure 4 (Liu & Kager, 2018).
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Figure 4. Pictures of familiar and novel objects (Liu & Kager, 2018).

4.3 NIRS recordings
Same as in Experiment 1.

4.4 Procedure
The infant will be held in the caregiver’s arm and they will be guided to the ex-
periment room by the experimenters. The infants will be awake during the whole 
experiment. The following procedures will be expected to be the same as those in 
Liu and Kager’s experiment (2018), where a version of the label-object mapping 
paradigm will be adopted (Graf Estes & Hay, 2015; Hay et al., 2015). There will 
be 4 phases, including a pre-test, a habituation, a test and a post-test phase. A 
significant difference in looking time between Same and Switch trial can indicate 
successful novel word learning (Liu & Kager, 2018). In the pre-/post-test, the in-
fants will see the familiar object, object A in figure 4, while listening to ten tokens 
of the word “ball”. Then in the habituation phase, infants will be habituated by two 
novel objects with two Chinese Mandarin tones. During the test phase, there will 
be the Switch trial and the Same trial. Stimuli in the Same trial will be presented 
the same as in the habituation phase. In the Switch trial, the association between 
objects and sounds will be reversed. For example, in the Same trial if object B 
associates with T1 and object C with T4, in the Switch trial Object B will associ-
ate with T4 and object C with T1 and vice versa. Brain responses will be recorded 
during the test phase and the comparison will be carried out between the Switch 
and Same trial.

4.5 Hypothesized results
In line with the data previously gathered by the behavioral study (Liu & Kager, 
2018), infants in the group of 14-15-months-old are expected to demonstrate 
that they are able to use tone in word learning, while 17-18-months-old infants 
are expected not to. Neurologically, the NIRS recording of 17-18-months-old in-
fants is expected to be similar to that of the same age group in Experiment 1 (i.e., 
frontal-parietal activation in the left hemisphere), since this group is assumed to 
be able to disambiguate tones, while not using tone in word learning. In contrast, 
the brain responses in 14-15-months-old infants will be different from those in the 
older infant group. Specifically, besides the activation of regions responsible for 
tone discrimination (left frontal-parietal response), areas related to word learning, 
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including bilateral temporo-parietal and subcortical regions, are hypothesized to 
be activated. The NIRS, however, can record responses in temporo-parietal but not 
subcortical regions. Therefore, the hypothesized results are:

1. the frontal-parietal regions, area 5 and 15, are expected to be activated in the 
left hemisphere in 17-18-months-old infants, like in Experiment 1; 

2. in 14-15-months-old infants, besides areas 5 and 15 in the left hemisphere, bi-
lateral temporo-parietal regions, areas responsible for linking meaning with tones, 
around 18, 19, 20 and 21 in both hemispheres, are likely to be activated.

5. Discussion
The present research proposal hypothesizes that separate brain regions are re-
sponsible respectively for lexical tone perception, intonation perception, and word 
learning. 5-6-months-old non-tone-language learning infants (Dutch in the current 
proposal) are able to differentiate tones in Mandarin, since infants at a young age 
have not fully tuned in to their native language. Therefore, the brain mechanism 
for tone disambiguation at the age of 5-6 months between tone- and non-tone-
language learning infants is argued to be identical. Consequently, the first result 
in experiment 1 (non-tone-language learning) is assumed to be similar to the find-
ing in 4-months-old Japanese (tone-language learning) infants (Sato et al., 2009), 
where not lateralized but bilateral responses may be found. The perceptual attune-
ment for lexical tones, however, occurs at 9 months in non-tone learning infants 
(Mattock and Burnham, 2006; Mattock et al., 2008; Liu and Kager, 2014), and 
therefore 9-10-months-old Dutch monolingual infants in experiment 1 are predict-
ed to demonstrate no significant difference in brain activation when processing 
contrasting lexical tones. After Dutch infants tune out of non-native lexical tonal 
contrasts, they tune in to their native sound system, to a stage where they are 
attentive to their native intonation (Chen & Fikkert, 2007). One identical feature 
between intonation and lexical tones is that both are modulated by pitch contours. 
For this reason, one possible account is that Dutch infants may start using intona-
tion knowledge to perceive non-native tones in their second year (Chen & Fikkert, 
2007). From a neural perspective, the present paper suggests that during the sec-
ond year of Dutch infants, with the tuning in to their native intonation, brain areas 
responsible for intonation processing will be gradually activated. These areas are 
especially responsible for pitch processing, including the left fronto-parietal region 
in the previous study (Chien et al., 2020). The left fronto-parietal region for pitch 
processing used for native intonation, is assumed to be adopted for non-native 
lexical tone differentiation as well. Therefore, although Dutch groups of both 5-6 
and 17-18-months-old are able to behaviorally distinguish non-native Mandarin 
tones (Liu & Kager, 2014), the neural basis for each group to perform the task is 
different. The former group is expected to demonstrate bilateral response while 
the latter is assumed to show left hemispheric dominance. However, the assump-
tion from a neurological perspective supports the U-shaped pattern found in the 
study by Liu and Kager (2014). 
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Studies on tone discrimination cannot clarify whether Dutch infants perceive 
lexical tones psycho-acoustically or linguistically. Therefore, experiments in novel 
word learning like Experiment 2 were designed to exemplify that. Previous behav-
ioral results showed that both monolingual and bilingual non-tone learning Dutch 
infants can use tones in word learning at the age of 14-15 months while they 
cannot at 17-18 months (Liu & Kager, 2014). To be in line with the behavioral 
difference, the research proposal assumes different neural mechanisms between 
two age groups when performing novel word learning tasks. Specifically, areas 
for word learning, where the semantic interpretation of word meaning will be in-
volved, are suggested to be activated for 14-15-months-old infants while not for 
17-18-months-old infants. The so-called semantic area is assumed to be the bi-
lateral temporo-parietal region, in line with the adult study by Chien et al. (2020). 
The semantic area, however, cannot be activated for word learning using tones 
after infants reached the age of 17-18 months. The plausible explanation is that 
14-15-months-old Dutch infants have not completed the perceptual attunement 
for using tone in word learning while the attunement has been obtained before 
17-18 months. The explanation will be supported if the NIRS recordings in Experi-
ment 2 turn to be what is expected. 

In summary, the main hypothesis of the research proposal is that brain areas 
responsible for lexical tones, intonation, and word learning are separate from one  
another, and that this separation should correspond to non-tone-language learn-
ing infants’ developmental patterns for prosody. Despite the abundance of be-
havioral research on tone perception in both tone and non-tone learning infants, 
it is crucial to provide neurological evidence to further support or modify previ-
ous assumptions, which is one of the purposes of the current research proposal. 
Further, the hypothesized neurological results correspond with previous stud-
ies, particularly the U-shaped developmental pattern (Liu & Kager, 2014). Also, 
the two proposed experiments are highly relevant to offer more insights into the 
learning mechanism of prosody for non-tone learning infants: before tuning out 
non-native contrasts, 5-6-months-old non-tone-language learning infants are able 
to discriminate tonal contrasts, with a similar neural pattern to same age tone 
learning infants. The sensitivity deteriorates at the age of 9-10 months when the 
perceptual attunement for tone is accomplished, and there is no brain activation 
for non-native tone contrasts for non-tone learning infants. The perceptual ability 
rebounds and 17-18-months-old non-tone learning infants adopt the brain areas 
activated by native intonation perception to non-native tone perception. At the age 
of 14-15 months, an additional semantic brain area, responsible for using tone 
in word learning, is expected to be activated, while the area is deactivated at the 
age of 17-18 months.
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ABSTRACT
In this paper I present evidence showing that D(iscourse)-linking facili-
tates subextraction from determiner phrases (DPs). DPs are considered 
phases (Bošković, 2005; Ott, 2009) or elements created in a separate 
derivation (Zwart, 2009), both of which should not allow subextraction. 
Non-D-linked wh-phrases can indeed not be extracted from DPs. I argue, 
in line with Van Craenenbroeck (2004), that D-linked wh-phrases are not, 
in fact, extracted from these DPs, but base-generated in Spec,C. The rel-
evant DP then contains an empty operator, which is bound by the wh-
phrase post-syntactically. As such, there is no movement out of the DP.

1. Introduction
Bošković (2005:9) claims that extracting adjuncts out of determiner phrases (DPs) 
is not allowed. That is, he argues, because DPs are phases. Phases are parts of a 
derivation that gets sent to the meaning and sound interfaces (respectively LF and 
PF) before the derivation continues. As such, the Phase Impenetrability Condition, 
given in (1) below, does not allow extraction out of a phase, with the exception of 
elements located in the head or specifier of the phase head.

  (1) Phase-Impenetrability-Condition (PIC) (Chomsky, 1999): 
   Only the head and specifier of a phase are accessible for  
   movement to a position outside of the phase.

However, it seems that, while Bošković’s claim holds for some adjunct subextrac-
tions, not all adjunct subextractions out of DPs result in ungrammatical sentenc-
es. While example (2b) is out, (2c) is not.

  (2) a. He drank wine from [a vineyard in Spain]. 
   b. *[From where]i did he drink [wine ti]? 
   c. [From which vineyard]i did he drink [wine ti]?

In this paper, I will argue that the relevant difference between (2b) and (2c) is that 
the extracted adjunct from which vineyard in (2c) is D(iscourse)-linked, while the 
extracted adjunct from where in (2b) is not. D-linking is a term coined by David 
Pesetsky in 1987, who noted that discourse linked elements also fail to display 
superiority effects.1 A definition of D-linking is given in (3) below. 

1   Superiority effects refer to the observation that in multiple wh-constructions in languages that 
only allow one fronted wh-element, only the wh-element highest in the structure can be fronted.
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  (3) Discourse linking (D-linking) (Pesetsky, 1987; 2000:23): 
   “When a wh-question asks for answers in which the  
   individuals that replace the wh-phrases are drawn from a set  
   that is presumed to be salient to both speaker and hearer.”

So, in (2c) the wh-phrase from which vineyard asks for a vineyard from a set of 
vineyards that is preselected by the discourse. But before I turn to the effect of D-
linking on the subextraction of adjuncts out of DPs, in the next section I will first ex-
plain more about the phasehood of DPs, that Bošković (2005) argues in favour of.

2. The phasehood of DPs
As mentioned above, Bošković (2005) argues that the DP is a phase. Something 
along these lines has also been argued by Ott (2009). Ott argues that it is the 
referentiality of DPs that makes them phases, as phases should have some propo-
sitionality. This is in line with Chomsky (2001:25), who argues that vP (the func-
tional projection above the verb phrase, VP) and CP (complementizer phrase) (but 
not TP (tense phrase)) are phases, because “ideally, phases should have a natural 
characterization in terms of IC [interface conditions]: they should be semantically 
and phonologically coherent and independent”.

Bošković (2005) uses the phasehood of DPs to account for the fact that languages 
that have overt articles never allow Left Branch Extraction (henceforth LBE) due to 
the Left Branch Condition (Ross, 1967, 1989). This condition states that it is im-
possible to extract the leftmost constituent out of an NP (noun phrase). However, 
most Slavic languages, such as Polish and Serbo-Croatian, do allow LBE. Especial-
ly the Slavic languages that do not have overt articles seem to allow Left Branch 
Condition violations. To account for this difference, Bošković (2005) proposes that 
languages which have overt articles have a D heading the nominal phrase, while 
languages without overt articles do not have this DP layer. By arguing that DP is a 
phase, he successfully accounts for the difference between languages with and 
without overt articles with respect to the possibility of allowing LBE.

The idea that the DP is the head of the nominal phrase goes back to Abney (1987). 
Abney argues that the head of the nominal phrase must be an inflection-like cat-
egory. The primary property of these categories is that they always select a unique 
complement. So, C always selects IP (inflection phrase) as a complement and I 
always selects VP (or vP, which is a projection of the VP). Likewise, Abney argues, 
the determiner always selects an NP as a complement. According to Abney, this 
also explains why some determiners cannot occur without an NP. This would make 
the determiner the functional category that forms the head of the nominal phrase. 
The structure of the nominal phrase is illustrated in (4).
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 (4)

 

A different approach to locality that does not depend on the notion of phase, is 
Zwart’s (2009) idea of layered derivations. Zwart argues that the derivation of a 
sentence can contain the output of several smaller derivations (an idea similar to 
Toyoshima, 1997). Nominal phrases, for example, are formed in a separate deri-
vation before entering the numeration for the derivation of the sentence. These 
separate derivations act like phases in the sense that movement within a single 
derivation is possible, but movement of an element from within one derivation 
to the next derivation is not allowed. If the nominal phrase is indeed created in a 
separate derivation, this explains why LBE is not allowed in some languages. Note, 
however, that it does not explain why other languages do allow LBE. There is no 
reason to assume that the nominal phrase in languages like Dutch and English, 
which do not allow LBE, gets formed in a separate derivation, while the nominal 
phrase in languages like Polish and Serbo-Croatian do not. Bošković’s account 
seems to be superior in this respect.

Another difference between Bošković and Zwart is that their hypotheses result in 
different predictions for the sentence in (5).

  (5) ?Whoi do you like [DP friends of ti]?

According to Bošković, (5) should be grammatical. The wh-phrase which can move 
through the escape hatch in the DP, thus not violating the PIC. In Zwart’s proposal, 
however, there is no escape hatch. This means that any subextraction out of a DP 
should be disallowed. My informants’ intuitions on (5) vary. Some find it accept-
able, although for most others it is completely out. Bošković claims that (5) is per-
fectly acceptable (2005:16). Note, however, that those people who do not accept 
(5), do find (6) perfectly grammatical. (6) has a structure similar to (5).

  (6) Whoi did you see a picture of ti?

Regardless of these differences, both accounts predict that movement of ad-
juncts out of DPs should not be allowed. In Zwart (2009) this is because any 
movement out of a DP should be out, in Bošković (2005) it is because the adjunct 
cannot move to the specifier of the DP and (i.e., the escape hatch) and can thus 
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not undergo further movement without violating the PIC. The reason that the ad-
junct cannot reach the escape hatch is that that movement would be too local, as 
it does not cross an XP boundary. Movement that does not cross an XP boundary 
is prohibited by the Condition on Chain Links (Saito & Murasugi, 1999).

  (7) Condition on Chain Links (Saito & Murasugi, 1999 in Bošković,  
   2005): 
   “Each chain link [= the link between a moved element and its  
   trace(s)] must be at least of length 1, where a chain link from  
   A to B is of length n if there are n XPs that dominate B but not  
   A.”

However, as we already briefly saw in the introduction and will also see in the next 
section, there are cases where adjuncts can be extracted out of DPs. Specifically, 
it seems that adjuncts can be extracted when they’re D-linked. I will discuss this 
phenomenon in more depth in the next section.

3. D-linking and subextraction
In the introduction it was already briefly noted that at least in English, there are ex-
ceptions to the ban on subextraction of adjuncts out of DPs. The relevant example 
is repeated below as (8).

  (8) a.  He drank wine from [a vineyard in Spain]. 
   b. *[From where]i did he drink [wine ti]? 
   c.  [From which vineyard]i did he drink [wine ti]?

A similar effect can be observed in other languages as well. This is shown in ex-
amples (9) to (15). 

  (9)  a.  The man met [girls from Utrecht].        English 
   b.  *[From where]i did he meet [girls ti]? 
   c.  ?[From which city]i did he meet [girls ti]?

  (10) a.  De   man  heeft  [meisjes  uit   Utrecht]  ontmoet.        Dutch 
        the  man  has      girls        out  Utrecht   met 
       ‘The man met the girls from Utrecht’ 
   b. *Waarvandaani  heeft   hij   [meisjes ti]  ontmoet? 
         where.from      has   he    girls met 
        ‘From where did he meet girls?’ 
   c.  ?[Uit  welke   stad]i heeft hij  [meisjes ti] ontmoet?    
         out  which   city     has   he   girls  met 
        ‘From which city did he meet girls?’

  (11) a.   Der Mann  hat  [Mädchen aus Utrecht] getroffen.   German 
         the man     has   girls         out  Utrecht  met 
        ‘The man met girls from Utrecht’ 
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   b. *Woheri          hat    er  [Mädchen ti]  getroffen? 
         where.from   has   he  girls           met 
        ‘From where did he meet girls?’ 
   c. ?[Aus  welcher  Stadt]i  hat    er [Mädchen ti]   getroffen? 
         out  which  city  has   he  girls          met 
       ‘From which city did he meet girls?’

  (12)  a.  Mies  tapasi  [tyttöjä  Utrechd-ista].         Finnish 
        man  met   girls  Utrecht-ELA2  
       ‘The man met girls from Utrecht.’ 
   b. *Mistäi      mies   tapasi  [tyttöjä ti]? 
        what.ELA  man    met      girls  
       ‘From where did the man meet girls?’ 
   c.  [Mistä         kaupungi-sta]i  mies   tapasi [tyttöjä ti] 
        what.ELA    city-ELA         man   met   girls 
       ‘From which city did he meet girls?’ 

  (13) a.  L’   uomo ha  conosciuto [della  ragazze di     Utrecht].   Italian 
        the man  has met       some girls      from Utrecht 
       ‘The man met the girls from Utrecht.’ 
   b. *[Di  dove]i   ha    conosciuto  ragazze ti? 
        from  where  has   met  girls 
       ‘From where did he meet the girls?’  
   c.  *?[Di  quale   città]i  ha     conosciuto  della    ragazze ti? 
          from which  city      has   met             some  girls 
        ‘From which city did he meet the girls?’

  (14) a.  L’    homme a      rencontré [les filles d’    Utrecht].    French 
        the man      has   met          the girls  from Utrecht 
       ‘The man met the girls from Utrecht.’ 
   b. *[D’ où]i  a-t-il         rencontré [les   filles ti]? 
         from where has-3SG-he  met            the  girls 
       ‘From where did he meet the girls?’ 
   c. *?[De  quelle  ville]i  a-t-il    rencontré [les  filles ti]? 
         from  which  city    has-3SG-he met       the girls 
       ‘From which city did he meet the girls?’

  (15) a. Hy hat [de  famkes ut   Utrecht] moete.          Frisian 
       he has the girls       out  Utrecht   met 
      ‘He met the girls from Utrecht.’ 
   b. *[Wer   wei]i  hat  hy  [de  famkes ti] moete? 
          where  from  has he  the girls         met 
        ‘From where did he meet the girls?’ 
   

2  Elative case, a case used for locatives.
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   c. *?[Ut   welke  stêd]i  hat   hy  [de famkes ti] moete? 
               out    which  city     has  he  the girls      met 
           ‘From which city did he meet the girls?’

While the judgements differ, both from language to language and from speaker to 
speaker, the general consensus is that the D-linked examples (the examples in the 
(c) sentences) are better than the non-D-linked examples (the examples in the (b) 
sentences). 

At this point, one might start to wonder if it could maybe be that the reason the 
D-linked examples seem better has something to do with the properties of the pre- 
position from in combination with which, instead of a general effect of D-linking. 
Example (16) shows that this is not the case. We see the same effect of D-linking if 
we extract an adjunct starting with with from a DP. 

  (16) a.  He ate [candy with strawberry flavour]. 
   b.  *[With what]i did he eat [candy ti]? 
   c.  ?[With which flavour]i did he eat [candy ti]?

It seems then that the grammaticality of the examples with D-linked elements is 
due to the D-linking and not to the characteristics of either the prepositions involved 
or the English language. If we assume, as Bošković (2005) and Ott (2009) do, that 
DP is a phase, this is unexpected. There is no reason to assume that D-linking would 
form an exception to the PIC. Similarly, if Zwart (2009) is correct in using layered 
derivations to account for locality effects, there would be no reason to assume that 
D-linked elements can move from the derivation in which the DP is formed to the 
next derivation where the rest of the clause is merged. We are now left with the 
question of how to account for the fact that D-linking improves the subextraction of 
adjuncts out of DPs. In the next section, I will propose an account for this based on 
Van Craenenbroeck (2004)’s analysis of the structure of D-linked elements.

4. Proposed analysis
In his dissertation, Jeroen van Craenenbroeck (2004) argues that there are two 
kinds of wh-phrases. Complex wh-phrases have a wh-element modifying a NP. Mini-
mal wh-phrases (also called bare wh-phrases) only contain the wh-element, but this 
element does not modify an NP (2004:45). The crucial difference between these 
two classes of wh-phrases is thus the presence or absence of an NP complement in 
the DP. Van Craenenbroeck also notes that both minimal and complex wh-elements 
can be contained within a PP, which gives us the structure of the extracted adjuncts 
in the examples above.

If we use this distinction to classify the extracted adjuncts in (16), it becomes clear 
that the non-D-linked element in (16b) is a minimal wh-phrase: with what does not 
contain an NP as a complement. The D-linked element in (16c), however, is a com-
plex wh-element: it contains the complement NP flavour. Thus, it seems that in 
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the case of subextraction of adjuncts out of DPs the crucial distinction between D-
linked elements and non-D-linked elements is that only the D-linked elements are 
complex wh-phrases. The reader can now check for themself that this is indeed the 
case for all the examples above showing the contrast between the subextraction of 
D-linked adjuncts and non-D-linked adjuncts.

Complex and minimal wh-phrases behave very differently when it comes to move-
ment. In fact, complex wh-phrases do not undergo movement at all in Van Crae-
nenbroeck’s analysis. Complex wh-phrases are base generated in the left periphery 
of the clause. This in contrast to minimal wh-phrases, which are generated some-
where lower in the structure and do undergo movement. Assuming this analysis 
is correct, we now no longer move the adjunct out of the DP. This means that we 
would no longer violate the PIC, assuming that Bošković (2005) and Ott (2009) are 
right, or that we no longer move something out of a finished derivation, assuming 
that Zwart (2009) is right. However, there are some remarks to be made about van 
Craenenbroeck (2004)’s analysis. 

First of all, Van Craenenbroeck (2004:47) proposes that the distinction between 
minimal and complex wh-phrases is not as binary as it might seem. Rather, he 
proposes a kind of ‘complexity scale’, where complex wh-phrases like which flavour 
occupy the most complex position and wh-adverbs like how and why occupy the 
opposite end and are the least complex a wh-phrase can be. Given that the distinc-
tion is based on the absence or presence of an NP complement, it is unclear how 
this would relate to a scale. Complements are either there, or they are not. Having 
a bit of a complement, most of a complement, somewhat of a complement or any 
other form of gradation is not possible. The only possible intermediate position on 
this scale one might propose is if the NP complement is a phonologically not real-
ized element. Van Craenenbroeck (2004) proposes something along these lines 
for bare wh-pronouns like who and what. According to Van Craenenbroek, these 
elements have the default syntactic structure of minimal wh-phrases and lack a 
complement, but sometimes they are merged with a phonetically empty NP com-
plement. However, Van Craenenbroeck then argues that if these wh-phrases con-
tain this phonetically empty NP complement, they behave like complex wh-phrases. 
This again raises the issue of the necessity of a scale. If wh-phrases with a pho-
netically empty NP complement pattern with complex wh-phrases, there seems to 
be no need for the intermediate position on the scale. Another issue with using a 
complexity scale is that it would predict that the elements on that scale all behave 
differently, depending on their position on the scale. It is, however, unclear how this 
would work in this case. A wh-element is either base generated in the left periphery, 
or it is generated in the place where it is interpreted to have originated from (i.e. a 
wh-phrase that functions as an object is generated in object position and so forth). 
It would make no sense to assume that wh-elements that hold an intermediate po-
sition on the scale are also generated in a position between their base position and 
the left periphery. In conclusion, both the definition used for the classification of 
wh-elements and the behaviour they show seem to be completely binary. I will thus 
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ignore Van Craenenbroeck (2004)’s suggestion of a complexity scale and work with 
the idea that all and only those wh-phrases that take an NP complement are base 
generated in the left periphery.

A second problem we encounter, relates to the structure of the left periphery that 
Van Craenenbroeck (2004) assumes. According to him, the complementizer do-
main consists of two CP projections. He is, of course, not the first one to propose 
something along these lines. In 1997 Luigi Rizzi already proposed to split up the 
CP into Force, Topic and Focus projections. While Rizzi (1997)’s analysis of the 
structure of the left periphery contains more projections than Van Craenenbroeck 
(2004)’s, the two analyses are similar in that they both assume that the different 
projections have different functions. In Van Craenenbroeck’s analysis, the top CP, 
called CP1, is related to clause typing. It is then this CP that is responsible for 
determining whether a clause is an interrogative clause or not. The second CP, 
CP2, which is the complement of C1, is the projection where operator/variable de-
pendencies are formed. In the D-linked examples we have seen so far, this works 
as follows. The complex wh-phrase (i.e., the D-linked element) is base generated 
in the specifier of CP1. An empty operator is then moved from the adjunct position 
of the DP to the specifier of CP2, to check the operator feature in C2 and create an 
operator/variable dependency so that the base generated wh-phrase gets the cor-
rect interpretation. This then results in the same problem that was solved by base 
generating the D-linked element in the specifier of CP1. We now move the empty 
operator out of the DP, from the exact same position in the DP we could not extract 
the adjunct from, as we saw in sections 2 and 3. This should thus result in a PIC vio-
lation, or a subextraction out of a completed derivation. However, if we could form 
a dependency relation between the operator and the D-linked wh-phrase while the 
operator remains in situ, these violations would be avoided. 

The only function Van Craenenbroeck’s CP2 had, was to establish operator/vari-
able dependencies. If we can indeed establish such a dependency while the op-
erator remains in situ, as I will argue we can, there is no conceptual necessity for 
the existence of the CP2. If CP2 indeed does not exist, it also does not carry an 
uninterpretable operator feature that needs to be eliminated by moving the op-
erator to its specifier. This means that by showing operator/variable relations can 
be long distance relations, we can eliminate the only two reasons there were for 
moving the operator to Spec,C2. I argue that we indeed do not have to move the 
empty operator in the narrow syntax (i.e., the process of Merge and Remerge). Safir 
(2008) argues that narrow syntax only deals with strict local dependencies. Long 
distance dependencies must be taken care of by different mechanisms. Rooryck 
and Vanden Wyngaerd (2011:51) argue that this must mean that operator/vari-
able dependencies are not part of narrow syntax. They are most likely established 
post-syntactically. This means that the empty operator can remain in situ during 
the derivation, since it has no reason to move. Therefore, there are no violations of 
the PIC, nor are there any movements out of finished derivations in the derivation 
of sentences like (16c).
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What matters then, are the post syntactic mechanisms creating this dependency. 
One might speculate about the specifics of mechanisms of this sort. For example, 
it could be the case that there is a mechanism linking the complex wh-phrase and 
the operator, if both carry some kind of feature indicating that they need to enter 
in some kind of relationship with another element. The specifics of how such a 
mechanism would work exactly remain unclear at this point. A possible solution 
might lie in a modified version Zwart’s (1998) of ‘accidental reference’. This is, 
however, beyond the scope of this paper. 

A brief note on the grammaticality judgements of the examples given above is in 
order. While all the D-linked constructions were significantly better than the mini-
mal wh-phrase constructions, they were not all completely grammatical. Given the 
account discussed above, this might be unexpected. While any explanation for this 
fact is purely speculative at this point, it could be that people have trouble parsing 
sentences like these. There is another position adjuncts are often located, namely 
one where they modify the matrix verb (and its complement). For example, the 
sentence from where did he meet girls (8b) for some people triggers the meaning 
that the location from where he did the meeting of the girls is under question, not 
the origin of the girls. Since an interpretation where the adjunct modifies the DP 
is only acceptable in D-linked constructions, it might be the case that people also 
always try to parse the verb modifying reading as well. After all, in most cases, 
that is the only possible reading, because the DP modifying reading is not pos-
sible. This might at least partly account for the perceived ungrammaticality of the 
D-linked examples above.

5. Conclusion 
In this paper, I have discussed the effect of D-linking on the subextraction of ad-
juncts out of DPs. We have seen several accounts explaining why it should not 
be allowed to extract an adjunct out of a DP. Bošković (2005) and Ott (2009) 
argue that the DP is a phase. Since the adjunct cannot move to the escape hatch 
(i.e., the specifier of the DP) without violating the Condition on Chain Links (Saito 
& Murasugi, 1999), adjunct subextraction would result in a violation of the PIC. 
Zwart (2009) argues in favour of a layered derivation approach. A numeration can 
consist of both single lexical elements and complex elements that are formed in 
a separate derivation. The DP is an example of a complex element that is formed 
in a previous derivation before entering the derivation of the clause. Movement 
within a derivation is possible, but movement of an element from within one deri-
vation to the next derivation is not allowed. This means that you cannot move an 
element from within a DP to a position outside of that DP. While both the phase ac-
count and the layered derivation account make different predictions about some 
constructions, both predict that adjunct extraction out of a DP should be ungram-
matical.

It is then surprising that there seem to be exceptions to this ban on adjunct ex-
traction. I have shown for a variety of languages and prepositions heading the 
adjunct that D-linking improves the subextraction of adjuncts out of DPs. This is 
because this is in fact not an actual form of subextraction from DPs. Rather, the D-
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linked element is, according to Van Craenenbroeck (2004), base generated in the 
specifier of the CP. This is because D-linked elements are complex wh-phrases. 
Non-D-linked elements are simple wh-phrases and do need to undergo movement 
from the adjunct position of the DP to Spec,C. Since the examples with D-linked 
phrases do not undergo movement, they do not violate the PIC, nor are they a form 
of subextraction out of a completed derivation. This explains their grammaticality. 
In the place where the adjunct is normally located, we find an empty operator that 
needs to enter in an operator/variable dependency relation. This happens post 
syntactically. In conclusion, the effect of D-linking on subextraction from DPs is 
that in instances of D-linking, no actual subextraction takes place. This accounts 
for the grammaticality of the D-linked examples, while maintaining the explana-
tion of the ungrammaticality of the non-D-linked examples. ■
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Een stage bij Taal Doet Meer: uit de 
‘universitaire bubbel’
A.I. (Annika) Hulzebos      
RMA Linguistics, Utrecht University, Utrecht, the Netherlands

Annika interned at volunteer organisation 
Taal doet meer in Utrecht during her master 
Meertaligheid en Taalverwerving. In her 
internship she wanted a combination of 
language and health. She worked on collecting 
experiences related to health from non-native 
speakers learning Dutch at an older age. During 
her internship she could contribute to society 
concretely. This way, the internship was a very 
valuable experience for Annika, offering her 
experience outside of the academic bubble.

Als je gaat solliciteren na je afstuderen krijg je vaak te horen: ‘We zoeken iemand 
met ervaring’. Dat is nogal een domper als je nieuw bent op de arbeidsmarkt. 
Maar stage is bij uitstek de gelegenheid om tijdens je studie die ervaring in het 
werkveld op te doen! Tijdens de master Meertaligheid en Taalverwerving heb ik 
stage gelopen bij Taal Doet Meer in Utrecht. Dit is de grootste vrijwilligersorgani-
satie van Utrecht die allerlei projecten organiseert voor niet-Nederlandstaligen 
van alle leeftijden, waarbij taal een belangrijke rol speelt. Voorbeelden zijn voor-
lezen voor kinderen, huiswerkbegeleiding voor tieners en taalles voor volwassenen 
rondom verschillende thema’s. Samen met een medestagiair heb ik me bezigge-
houden met het verzamelen van ervaringen van cursisten met de methodiek Ge-
zonde Taal. Dit is een lesmethodiek die gericht is op vooral oudere anderstaligen 
met een laag taalniveau in het Nederlands. De onderwerpen die hierin aan bod 
komen, zijn allemaal gerelateerd aan gezondheid, zoals bijvoorbeeld diabetes, de 
huisarts, de apotheek of stress en ontspanning. Het doel van de methodiek is 
om de zelfredzaamheid van de cursisten te vergroten, door zowel de kennis als 
de taalvaardigheid te verbeteren. Het doel van de stage was om te onderzoeken 
wat de opbrengsten zijn van de methodiek, door de cursisten zelf te interviewen 
middels panelgesprekken. Dit was een jaar of vijf geleden, bij het implementeren 
van de methodiek, ook gedaan en Taal Doet Meer wilde graag weten hoe het er 
nu voor stond. 
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Ik koos voor deze stageopdracht omdat ik iets wilde doen met de combinatie van 
taal en gezondheid. Ook andere talen en culturen vind ik interessant, en ik wil 
graag iets concreets bijdragen aan de maatschappij. Op de universiteit verdiep je 
je in allerlei onderwerpen, zoekt alles tot op de bodem uit en stelt hypotheses op. 
Je leert volgens een vast stramien een (meestal kwantitatief) onderzoek op te stel-
len, uit te voeren en te beargumenteren. Alles moet onderbouwd worden en altijd 
is er een slag om de arm. In de praktijk is dit vaak anders en ook daarom is een 
stage zoals deze heel waardevol: je komt uit de ‘universitaire bubbel’, zoals mijn 
medestagiair het noemde. Het was een hele uitdaging om het stageonderzoek 
zo vorm te geven dat de resultaten zo objectief en authentiek mogelijk bleven. 
En dat is heel interessant om je mee bezig te houden: Wat wil de opdrachtgever 
eigenlijk? Wie is de lezer van het rapport? Hoe krijg je de beoogde resultaten? 
Welke rol speelt objectiviteit hierin? Hoe formuleer je de resultaten? Het was heel 
boeiend om bij alle groepen langs te gaan en alle ervaringen te horen, zowel van 
de vrijwillige taalcoaches als van de cursisten. Er ging een wereld voor me open, 
vooral toen we op bezoek gingen bij een dagbestedingslocatie voor Marokkaanse 
ouderen, waar de methodiek in de taallessen werd gebruikt. De oudere dames - 
mannengroepen volgden geen taalles - woonden al tientallen jaren in Nederland 
en werden nu hulpbehoevend. De kinderen waren het huis uit, hun man soms 
overleden, waardoor ze er alleen voor stonden en ze waren vaak helemaal niet zelf- 
redzaam. Ze spraken weinig Nederlands, konden meestal niet lezen of schrijven 
en kwamen zelden buitenshuis. Het was heel mooi om van dichtbij mee te maken 
wat het vergroten van de taalvaardigheid en zelfredzaamheid dan kan betekenen!  

In het derde jaar van mijn studie Taalwetenschap heb ik ook stage gelopen, om-
dat ik wilde ervaren of een onderzoeksinstituut een passende werkplek voor me 
zou zijn. Ik heb toen bij het Meertensinstituut mijn eigen taalonderzoek gedaan, 
en dat was ook een heel leerzame ervaring. Het is heel boeiend om een kijkje in 
de keuken van een gerenommeerd onderzoeksinstituut te krijgen. Ik kwam er wel 
achter dat ik liever in een team werk en onderdeel ben van een groter project, en 
terugkijkend weet ik nu dat praktijkgericht onderzoek veel beter bij mij past. Maar 
dat had ik zonder deze stages niet zo duidelijk ervaren! ■
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Podcast
Field Notes is a podcast about linguis-
tic fieldwork hosted by Martha Tsutsui 
Billins. Field Notes aims to share the 
stories of linguists doing fieldwork to 
document, describe, and understand 
how languages (especially endan-
gered/minority languages) work!

Boek: ‘Wat je zegt gaat vanzelf’ 
67 stories about language being 
beautiful, intriguing, annoying, funny 
and remakrable by Liesbeth Koenen.

It is with great sadness we take 
knowledge of the passing of Liesbeth 
Koenen. She was an invaluable mem-
ber of the Dutch linguistic community. 
She shared her knowlegde and love 
for language in an accessible, playful 
and enthusiastic way. Her legacy will 
continue to inspire in the linguistic 
community and beyond.

Docu: 'Kapotte taal'
De docu is terug te kijken op NPO 
en gaat over het uitsterven van een 
Surinaams-Hindoestaanse taal en het  
bijbehorende verlies van identiteit 
voor een groep Surinaams-Hin-
doestaanse Nederlanders.
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Books, movies and 
documentarie

TLPST 
Taalpost voor docenten (nederlandse) 
taal van de onderbouw van het voort-
gezet onderwijs. TLPST is een gratis 
digitale nieuwsbrief van Onze Taal.  
https://onzetaal.nl/nieuws-en-dossi-
ers/nieuwsbrieven/tlpst/

Online Media

The King’s Speech 
A film about the  stuttering king 
George V of England (Father of Eliza-
beth II) and the relationship with his 
unconventional  speech therapist.

Dutch sign language goes official!
Politics has discussed the matter of 
making sign language an official lan-
guage for years. During the pandemic, 
sign language has gotten more at-
tention because of the sign language 
interpreter present at the prime min-
ister's press conferences. This sep-
tember, Dutch sign language has fi-
nally been formally recognized as an 
official language!

Groot Dictee der Nederlandse Taal 
Het dictee op NPO Radio 1 vindt dit 
jaar plaats in Utrecht in de gereno-
veerde bibiliotheek aan het Neude. 
Luister en schrijf mee op 7 november!

Other
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Article Language and COVID-19
Piller, I., Zhang, J., & Li, J. (2020). 
Linguistic diversity in a time of crisis: 
Language challenges of the COVID-19 
pandemic, Multilingua, 39(5), 503-
515. doi: https://doi.org/10.1515/
multi-2020-0136

Short but easy to follow article on the 
severe limitations of multilingual cri-
sis communication that the COVID-19 
crisis has laid bare due to out Eng-
lish-centric communication. Implica-
tions such as the failure to consider 
the importance of multilingual reper-
toires for building trust and resilient 
communities are discussed.

Conference on language 
development

Boston University Conference on Lan-
guage Development is one of the larg-
est student-run linguistics conferen- 
ces in the world. Due to the pandem-
ic, BUCLD 45 will be held virtually No-
vember 5th through the 8th, 2020.  
http://www.bu.edu/bucld/confer-
ence-info/registration/ ■




