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CHAPTER 5
General discussion

The goal of this dissertation was to study the effect of word order on sentence processing in 
people with agrammatic aphasia (PWA) and non-brain-damaged participants (NBD) who 
are speakers of Basque and/or Spanish. In the last three chapters, a series of experiments 
has been presented on (a) sentence comprehension deficits in a free word order language 
(Basque); (b) cross-linguistic transferability of sentence parsing mechanisms in bilingual 
speakers; (c) potential bilingual advantage in sentence comprehension abilities due to 
the enhancement of executive functions; d) self-monitoring abilities, and consequently, 
error awareness in sentence comprehension. All experiments have combined off-line 
(i.e., accuracy) and online (i.e., reaction time and gaze fixation) data to shed light on 
the underlying processes guiding sentence comprehension and its occasional failure. 
Experiments in both Basque and Spanish have shown that word order strongly affects 
sentence comprehension abilities in PWA, and occasionally also in NBD. Cross-linguistic 
differences have been shown to be explanatory of sentence comprehension performance, 
but not bilingualism. In addition, we have provided evidence that PWA are not aware of 
their sentence comprehension errors. In this chapter, we re-visit the research questions 
raised across each experimental chapter to discuss the findings and their implications. 
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5.1  Research questions addressed in this dissertation

The following six research questions have been addressed in the three experimental 
chapters presented in this dissertation:

(i) Which theoretical account (TDH versus DOP-H) predicts the sentence 
comprehension deficits in PWA speakers of a free word order language, such as 
Basque? 

(ii) What is the influence of different types of morphological markers (i.e., 
preposition versus case-marking) on sentence comprehension deficits in PWA?

(iii) Do Basque-Spanish bilingual speakers with aphasia and unimpaired non-brain-
damaged speakers perform differently from Spanish monolingual speakers in a 
sentence comprehension test in Spanish?

(iv) Are PWA aware of their sentence comprehension errors? 
(v) Is sentence comprehension performance unconsciously mediated in PWA and 

NBD?
(vi) To what extent do PWA answer by guessing when comprehending sentences 

with derived word order? 

The accompanying sections introduce the fundamental conclusions drawn from the 
studies that constitute this dissertation, as well as directions for further research.

5.2  General conclusions

5.2.1   Sentence comprehension deficits in a free word order language: The 
case of Basque
It is widely accepted in the literature that semantically reversible sentences in which 
the arguments are in derived order are particularly impaired in PWA, even when they 
have preserved lexical comprehension (e.g., Bastiaanse & Edwards, 2004; Bastiaanse 
& Van Zonneveld, 2006; Berndt, Mitchum, & Haendiges, 1996; Burchert, De Bleser, & 
Sonntag, 2003; Caplan & Futter, 1986; Caplan & Hildebrandt, 1988; Schumacher et al., 
2015). However, it is not clear whether the difficulty is language-independent or whether 
morphological markers aid the comprehension of sentences with derived word order to 
a varying degree across languages. To gain insight into this topic, in Chapter 1 we have 
studied a group of PWA and NBD speakers of Basque – a free word order language with 
ergative case morphology.
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(i) In line with the predictions of the DOP-H, comprehension of sentences 
where the Theme precedes the Agent is more impaired than Agent-Theme 
sentences in PWA speakers of Basque, regardless of the position of the 
verb in the sentence.

The first research question asked which theoretical approach – the DOP-H (Bastiaanse 
& Van Zonneveld, 2006) or TDH (Grodzinsky, 1986; 1995, 2000; Drai & Grodzinsky, 
2006ab) – provides a better explanation of sentence comprehension deficits found in 
the PWA speakers of a free word order language such as Basque. The results of our first 
experiment show that, regardless of word order, Basque PWA comprehended sentences 
less accurately than NBDs. In addition, PWA were more impaired than NBD in their 
comprehension of sentences in which there was no linear Agent-Theme argument order, 
regardless of the position of the verb. Altogether, the findings are in favour of the DOP-H, 
and are not compatible with the predictions made in the latest version of the TDH (see 
Drai & Grodzinsky, 2006ab).
 The gaze fixation pattern during the presentation of the linguistic stimuli showed 
distinctive patterns for correct and incorrect answers. The results closely replicate 
previous findings (Dickey et al., 2007; Hanne et al., 2011). This suggests that the correct 
answers of PWA are due to control-wise language processing, and not caused by guessing, 
as suggested by the TDH (Grodzinsky, 1986; 1995, 2000; Drai & Grodzinsky, 2006ab). The 
processing speed of the linguistic stimuli in PWA was as rapid and automatic as in NBD 
in the correctly answered trials. The incorrect answers of PWA were consistent with a 
stochastic breakdown in the parsing routine, compatible with the DOP-H (Bastiaanse & 
Van Zonneveld, 2006) and other processing accounts (e.g., Burkhardt, Avrutin, Piñango, 
& Ruigendijk, 2008; Burkhardt, Piñango, & Wong, 2003; Caplan, 2006; Caplan & Waters, 
1999; Caplan, Michaud, & Hufford, 2013; Caplan, Waters, DeDe, Michaud, & Reddy, 
2007). PWA showed severe problems in processing case morphology, even when data 
suggest that, to a certain extent, they were sensitive to the argument structure of the 
verb (e.g., in verb-initial sentences). Consequently, sentence comprehension increases 
depending on the processing demands imposed by the argument order, as suggested by 
the DOP-H. 
 To sum up, the effect of word order on the sentence comprehension deficits in PWA 
extends to speakers of free word order languages such as Basque. These results provide 
evidence of the importance of word order in sentence parsing routines, as well as a 
universal characteristic of sentence comprehension deficits in at least some PWA.
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5.2.2   The role of cross-linguistic variability and bilingualism in sentence 
processing in PWA and unimpaired speakers

(ii) At the group level, processing case morphology in Basque imposes higher 
demands than processing prepositional information in Spanish, in both 
PWA and NBD bilingual participants.

The second research question was whether the different types of morphological markers 
have varying degrees of impact on sentence comprehension deficits in PWA. In Chapter 3, 
the study of Basque-Spanish early bilingual PWA provided evidence that thematic role 
assignment is more impaired when PWA need to process the ergative case ‘-k’ (in Basque) 
than when they are guided by the parsing routine of the ‘by-phrase’ or preposition ‘a’ (in 
Spanish). Thus, comprehension difficulties are more severe in Basque than in Spanish. 
 These results are not easy to reconcile with the idea that PWA remain sensitive to 
highly reliable cues needed to parse sentences in their language (Bates, Friederici, & 
Wulfeck, 1987), since ergative case marking in Basque is the unique and strongly reliable 
marker to signal the agent of the verb. Moreover, the results do not converge with previous 
cross-linguistic findings, which suggest that the comprehension of passive sentences is 
better preserved in PWA who are speakers of languages with extensive case morphology 
such as German, as opposed to Dutch (Bastiaanse & Van Zonneveld, 2006; see Bastiaanse 
& Edwards, 2004; Burchert, De Bleser, & Sonntag, 2003). Apart from the role of case 
morphology, there seem to be other factors involved in the degree to which PWA preserve 
their ability to process sentences in derived word orders. 
 Sentence processing in bilingual PWA is not aided by the rich morphology of Basque 
but, contrarily, it seems to be better preserved in a poorer inflected language such as 
Spanish. Interestingly, cross-linguistic differences were seen not only in PWA, but NBD 
participants also performed better in Spanish than in Basque when sentences were 
presented in Theme-Agent order rather than with derived orders. These results may 
be explained by two factors. First, the perceptual salience of the specific morphemes 
in Basque and Spanish may impact sentence comprehension (see Wingfield, Peelle, & 
Grossman, 2003; MacWhinney, Pléh, & Bates, 1985), in combination with age-related 
factors (see Caplan et al., 2011; Sung, 2016; Obler et al., 1991). Secondly, different cognitive 
demands involving the processing of ergative case-morphology and prepositions (see 
Hanne et al., 2015) may also influence comprehension capacity. Interestingly, individual 
case analysis has shown that a considerable number of participants show dissociation 
between the effect of argument order and language. Altogether, the effect of argument 
order shows a negative correlation between Basque and Spanish, which suggests the 
existence of distinct language-specific underlying causes of sentence comprehension 
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deficits. These issues are beyond the scope of the current study, and they are considered 
in further research on the topic described below. 

(iii) Basque-Spanish early bilinguals (whether PWA or NBD) do not outperform 
monolingual Spanish speakers in their comprehension of sentences in 
Spanish. 

The third research question raised in this dissertation was whether Basque-Spanish 
bilingual speakers show an advantage when processing sentences in Spanish, compared 
to monolingual Spanish speakers. The results showed that sentence processing abilities 
are indistinguishable as a function of bilingualism, as suggested by behavioral, reaction 
time, and gaze fixation data. 
 According to the rationale of cross-linguistic transfer, we expected PWA to transfer 
morphological processing abilities from a richly inflected language (i.e., Basque) to a less 
inflected language (i.e., Spanish). In Chapter 3, the findings of our experiment indicated 
the opposite, which is in line with the answer to our previous research question. The PWA 
who took part in this study showed worse sentence comprehension in Basque than in 
Spanish. It cannot be claimed that there is a cross-linguistic transfer of morphosyntactic 
abilities from Basque to Spanish, since the PWA studied in our experiment did not show 
more retained ability to process morphological marks in the richly inflected language 
(i.e., Basque; see Bates, Friederici, & Wulfeck, 1987; Bates, Wulfeck, & MacWhinney, 
1991). These data suggest that cross-linguistic transfer may be based on the premise that 
PWA have preserved or enhanced (e.g., by treatment) morphological processing abilities 
in the richly inflected language, which is not the case in our studies. Study of the potential 
predictors of cross-linguistic transfer in sentence comprehension abilities deserves more 
experimental attention. 
 The null-effect of bilingualism on sentence comprehension abilities in PWA and NBD 
also fails to support claims of better executive functions and general conflict monitoring 
systems in bilingual speakers (e.g., Teubner-Rhodes, et al., 2016). The results must be 
interpreted with caution. They do not provide evidence against the enhancement of 
executive functions in bilingual speakers (e.g., Costa, Hernández, & Sebastián-Gallés, 
2008; Filippi, et al., 2012; Teubner-Rhodes et al., 2016; Prior & MacWhinney, 2010) and 
they are still compatible with the potential role that diminished executive functions may 
play in the underlying causes of sentence comprehension deficits in PWA (see Dickey et 
al., 2007; Hanne et al., 2011; Schumacher et al., 2015). A core deficit in executive functions 
in PWA may override the advantage of executive functions and widespread control system 
shown in healthy bilingual speakers. That is, if diminished abilities in executive functions 
are involved in sentence comprehension abilities in PWA, this same deficit may cancel 
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the potential benefit that bilingualism may provide. The latter calls into question how 
reduced “bilingual advantage” in executive functions impacts bilingual PWA in language 
suppression and code-switching, amongst others. 

5.2.3   Error awareness in sentence comprehension deficits

(iv) PWA are not aware of their sentence comprehension errors.

The fourth question in this thesis was whether PWA with sentence comprehension 
deficits were aware of their comprehension errors. This question was explored in Chapter 
4. The results showed that PWA have a tendency to perceive as correct both correctly 
and incorrectly answered stimuli. Although the PWA taking part in this study have no 
anosognosia, and therefore were aware of their aphasic condition, they did not accurately 
perceive their errors in sentence comprehension. Nevertheless, the accuracy and gaze 
fixation data showed that confidence ratings are a sensitive measure to obtain insight into 
unconscious processes in PWA. Gaze fixation followed distinctive patterns in the visual 
display depending on the response accuracy and confidence rate in which the trials were 
rated, although PWA perceived their answers to most trials similarly (i.e., as correctly). 
 Two main conclusions can be drawn from these data. First, a priori self-awareness 
cannot be taken as a self-regulatory mechanism for therapeutic applications in sentence 
comprehension. A line of investigation would be to test whether self-awareness in PWA 
is susceptible to training; for instance, by using feedback systems, to eventually use self-
awareness in treatment. Second, overall awareness of language deficits in PWA does not 
necessarily imply awareness of its symptomatology. These data highlight the importance 
of systematically assessing sentence comprehension capacities in PWA, instead of relying 
on the subjective perception of PWA regarding their comprehension abilities in both 
clinical and experimental settings. 

(v) In the PWA group, sentence comprehension is mainly mediated by 
unconscious knowledge, while in the NBD group both conscious and 
unconscious knowledge equally contribute to sentence processing. 

The fifth research question addressed in this dissertation revolves around the degree to 
which sentence processing was unconsciously mediated in PWA and NBD. This question 
was explored following the zero-correlation criterion and guessing criterion of Dienes et 
al. (1995). According to the zero-correlation criterion, the subjective perception on a given 
answer is a very poor predictor of its objective accuracy in PWA. This is consistent with 
the conclusions from the previous research question. PWA do not perceive their failures 



General discussion 123

5

in comprehension, and therefore they overestimate their performance. In contrast, 
confidence rating is a moderate to good predictor of sentence comprehension accuracy 
in NBD participants. This suggests that sentence comprehension is mainly mediated 
by unconscious knowledge in PWA, while it combines both conscious and unconscious 
knowledge in NBD individuals. 
 The guessing criterion (Dienes et al., 1995) added evidence that PWA not only lack 
conscious knowledge in sentence processing, but there is also a loss of unconscious 
knowledge guiding the processing of sentences presented in Theme-Agent argument 
order. When PWA report answering by guessing in sentences with non-linear Theme-
Agent argument order, their accuracy is not above what is expected by chance, indicating 
that unconscious knowledge is not involved. In contrast, in sentences with linear Agent-
Theme argument order, PWA perform above chance, similarly to the NBD participants, 
in the occasional trials where they said they were guessing. 
 In conclusion, PWA have reduced metacognitive awareness, and hence, impaired 
subjective perception about their sentence comprehension processes. Metacognitive 
awareness is involved in self-monitoring in sentence processing, particularly in parsing 
and revision routines. In combination with the previous research question, we may 
conclude that there is no evidence suggesting that PWA consciously use compensatory 
strategies, such as agent-first, to compensate for their comprehension deficits. They are 
oblivious to the breakdown in the parsing routine. 

(vi) Only 6.8% of the sentences were answered by the PWA by guessing. 

The sixth and last research question of the current dissertation assessed the extent to 
which PWA answer by guessing in the comprehension of sentences with derived word 
orders. The TDH (Grodzinsky, 1986, 1995, 2000; see Drai & Grodzinsky, 2006ab for a 
later revision) states that PWA choose randomly along the two potential interpretations 
of sentences presented in non-canonical word order. From the perspective of this 
dissertation, “guessing”18 is a conscious act, and therefore PWA should be aware of their 
proposed guessing behavior. In contrast, the confidence rating in the Spanish version of 
the sentence comprehension task indicates that PWA rarely declared having answered 
by guessing; just on 6.8% of the sentences. PWA mainly rated their confidence based on 
certainty (i.e., “sure I answered correctly/incorrectly”). This result does not support the 
predictions of the TDH and questions its validity as a theoretical framework to explain 
sentence comprehension deficits in agrammatic speakers. 

18 ‘Guessing’ is defined as “form(ing) or express(ing) an uncertain estimate or http://www.collinsdictionary.
com/dictionary/english/conclusion conclusion (about something), based on insufficient information” (Collins 
English Dictionary, online version).
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There is a unifying theme to this dissertation, which is related to the mechanisms 
underpinning sentence comprehension and how they can break down in PWA. All three 
experimental chapters shed light on this topic providing off-line and online data in PWA 
speakers of Basque (Chapter 2), PWA speakers of Spanish (Chapter 3), and metacognitive 
awareness of sentence comprehension failure (Chapter 4). In this regard, there are three 
main conclusions to draw. First, our findings are compatible with the “deterministic 
parsing” routine suggested by Hanne et al., (2011). Gaze fixation patterns in both Basque 
and Spanish suggest that PWA parse sentences following a canonical or non-canonical 
word order template from early on in the auditory presentation of the stimuli. Thus, 
PWA apply a predetermined parsing routine and do not revise and reanalyse, even in 
Basque, wherein many sentences are initially ambiguous. This pattern may be influenced 
by task-specific demands, since the early presentation of the visual scene may engage 
PWA to an early commitment towards one or other interpretation (Caplan, Michaud, & 
Hufford, 2013). Second, gaze fixation data in both Basque and Spanish hint that PWA do 
not perceive the need to revise the initial parsing routine when it guides the incorrect 
interpretation of the sentence. This does not support the findings of Hanne et al. (2011), 
who reported that PWA occasionally perceived the need for reanalysis, but they failed 
to conduct the revision. Third, findings are compatible with diminished metacognitive 
awareness, and therefore, self-monitoring capacities found in PWA speakers of Spanish. 
We speculated that in the absence of self-monitoring abilities, PWA are not aware of 
information incompatible with the initial parsing, and as a result, they do not perceive 
the need to revise their thematic role assignment. 

5.3  Directions for further research

The cross-linguistic results of the early bilingual group have suggested that saliency 
factors are involved in the sentence comprehension abilities of PWA and NBD. A direction 
for further research is to test whether acoustic manipulation of salience properties (e.g., 
length and intensity) impacts on the sentence comprehension deficits of bilingual PWA 
speakers of Basque and Spanish. Were the outcome positive, it would be possible to control 
for salience across Basque and Spanish stimuli, and to uncover potential differences in 
processing ergative case and prepositional information.
 Another direction for further research relies on parsing and reanalysis processes 
in PWA. It is crucial for shedding light on whether PWA have difficulty detecting the 
need for reanalysis, or whether their reanalysis mechanism is impaired per se. Further 
research should aim to tease these two processes apart. For instance, a study of PWA 
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while processing fully ambiguous sentences in a multiple-choice picture-matching task 
may contribute to this topic. 
 Overall, further research needs to be oriented to formulate theories, and describe the 
relationships between executive functioning and language impairments. Currently there 
is a conglomerate of constructs assimilated under the notion of executive functions. It is 
essential to develop a fine-grained description and characterization of their nature, to 
specify how they interact with language processing. Thus, it will be necessary to work on 
an operational definition of executive functions, which has not been achieved until now. 




