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Summary 

Sentence comprehension requires varying degrees of cognitive load from listeners 
depending on the order in which words are presented. This is particularly noticeable 
in individuals with agrammatic aphasia (PWA) as a consequence of neurological injury. 
Previous studies suggest that sentence comprehension abilities of individuals with 
agrammatic aphasia (PWA) depend on the order in which the Agent and Theme are 
presented. PWA comprehend sentence presented in Agent-Theme (A-T) argument order 
better than in the derived Theme- Agent (T-A) argument order.
 Since language processing depends partially on the morphosyntactic properties of 
the specific language, the mechanisms involved in sentence comprehension may vary 
across languages. Languages with limited morphology have a rather rigid word order 
and listeners strongly rely on word order information to parse the sentence. Meanwhile, 
languages with richer morphological systems (e.g., case and agreement), display more 
freedom when it comes to the word order of the sentence and morphological information 
becomes more reliable cue for achieving the correct interpretation of the sentence. It is 
still unclear if the effect of word order on the sentence comprehension abilities of PWA 
is limited to certain languages with word order constraints, or whether morphological 
markers aid the comprehension of sentences with derived word order to a varying degree 
across languages. 
 In this thesis, the effect of word order on sentence comprehension was investigated 
in individuals with aphasia and non-brain-damaged (NBD) speakers of a free word order 
language (Basque) and/or a flexible word order language (Spanish). It includes a series of 
studies on bilingual and monolingual speakers using accuracy, reaction time, as well as 
eye-tracking measures. 

In Chapter 1 a general theoretical framework was provided, leading to the research 
questions for the subsequent studies. 
 This PhD project included a series of studies on bilingual and monolingual speakers, 
which considered:

(1) Cross-linguistic evidence on sentence comprehension deficits.
(2) The cross-linguistic transferability of sentence parsing mechanisms in bilingual 

speakers.
(3) The potential bilingual advantage in sentence comprehension abilities due to 

enhancement of executive functions.
(4) Self-monitoring abilities and consequent error awareness in sentence 

comprehension.
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Chapter 2 focused on the two main sets of accounts which have been proposed to explain 
sentence comprehension deficits in aphasia: 1) a representational account: the Trace 
Deletion hypothesis (TDH; Grodzinsky, 1986; 1995, 2000; Drai & Grodzinsky, 2006ab); 2) 
and a processing account: the Derived Order Problem Hypothesis (DOP-H, Bastiaanse 
& Van Zonneveld, 2006). This section shed light on two key differences between these 
accounts: a) conflicting predictions of each theory for verb-final languages, such as 
Basque; b) interpretation of chance-level performance in PWA. 
 A sentence-picture matching task was administered to a group of 8 bilingual Basque-
Spanish NBD and PWA in Basque, a richly inflected, ergative, and free word order 
language. NBD scored significantly higher than PWA across all word orders (i.e., SOV, 
OSV, VSO and VOS). PWA scored particularly low in sentences presented with T-A 
argument order (i.e., OSV and VOS). Thus, PWA showed severe problems in processing 
case morphology, regardless of the position the verb took in the sentence. These results 
contradict the expectations of the TDH for the behavioural data. Sentence comprehension 
difficulties increase depending on the processing demands imposed by the argument 
order, as suggested by the DOP-H. In line with previous studies, the gaze-fixation pattern 
shows that the correct answers of PWA are due to control-wise language processing, and 
not guessing, as suggested by the TDH.

In Chapter 3, we investigated a) the cross-linguistic transferability of sentence parsing 
mechanisms in bilingual speakers and b) the potential bilingual advantage in sentence 
comprehension abilities due to enhancement of executive functions. An analogous 
sentence comprehension task in both Basque and/or Spanish was administered to a group 
of 7 Basque-Spanish bilingual PWA, 7 Spanish monolingual PWA, 7 Basque-Spanish 
bilingual NBD and 7 Spanish monolingual NBD in a variety of word orders. 
 First, a cross-linguistic comparison within the bilingual groups showed that 
comprehension was better preserved in Spanish than in Basque in both PWA and NBD. 
This result is potentially inconsistent with the claim that PWA remain sensitive to 
highly reliable cues needed to parse sentences in their languages (Bates, Friederici, & 
Wulfeck, 1987; see Bates, Wulfeck, & MacWhinney, 1991; Vaid & Pandit, 1991). Sentence 
comprehension in bilingual PWA was not assisted by the rich morphology of Basque 
but, contrarily, it appeared to be better preserved in the less inflected language, Spanish. 
Yet, single case analysis showed that in a substantial number of participants the effect 
of argument order showed a negative correlation between Basque and Spanish. This 
suggests that there are individual underlying causes of sentence comprehension deficits 
that may show language-dependent manifestations. 
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Second, the comparison of the bilingual and monolingual groups, while doing the 
same task in Spanish, showed a null-effect of bilingualism in sentence comprehension. 
Behavioural, reaction time and gaze-fixation data unanimously suggested that sentence-
processing abilities were indistinguishable as a function of bilingualism. These results 
do not reject the enhancement of executive functions in bilingual speakers (Bialystok, 
Craik, Klein, & Viswanathan, 2004; Costa, Hernández, & Sebastián-Gallés, 2008; Martin-
Rhee, & Bialystok, 2008; Teubner-Rhodes et al., 2016; Prior & MacWhinney, 2010) and 
they are congruent with the prospective effect of the diminished executive functions 
into sentence comprehension deficits in PWA (Dickey et al., 2007; Hanne et al., 2011; 
Schumacher et al., 2015). The result posits that executive functions may have a primary 
involvement in sentence comprehension deficits in PWA, which at the same time may 
cancel the potential benefit that bilingualism may provide. 

Chapter 4 aimed to unveil self-monitoring abilities and consequent error awareness of 
sentence comprehension in the PWA introduced in Chapter 3. The metacognitive task 
was only introduced in the Spanish version of the experiment. After the primary task 
(i.e., sentence-comprehension accuracy), participants were asked to report the perceived 
correctness of their previous answer using a three-interval confidence rate. Two of the 
confidence rates implied confidence of response; “sure I answered correctly” and “sure 
I answered incorrectly”, whereas the third one corresponded to having not enough 
knowledge to report the accuracy judgment, and it was defined as “I do not know/guess”. 
The results were analysed based on the zero-correlation criterion and guessing criterion 
of Dienes et al. (1995). Regarding the former, the subjective perception of a given answer 
was a very poor predictor of its objective accuracy in PWA. PWA tended to perceive both 
correctly and incorrectly answered trials as correct. In addition, PWA rarely declared 
having answered by guessing (just 6.8% of the sentences); this is not consistent with 
the guessing pattern claimed by the TDH. There is no evidence suggesting that PWA 
consciously use compensatory strategies, such as agent-first, to aid their comprehension 
deficits. PWA are unaware of the breakdown in the parsing routine. However, the post-
hoc analysis of the gaze-fixation pattern revealed that confidence ratings are a sensitive 
measure of metacognitive awareness.

Chapter 5 completed the dissertation with a general discussion, implications, and 
directions for further research. The outcomes of the research conducted in this thesis 
revealed that the effect of word order in sentence comprehension deficits is not restricted 
to languages with rigid word order, such as English, it extends to languages with flexible 
and free word order. Also, we have provided novel evidence on the lack of metacognitive 
awareness of PWA on sentence misinterpretation. Altogether, these findings contribute 
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to the understanding of the underlying causes of sentence comprehension deficits in 
PWA speakers of Basque and/or Spanish and the role of bilingualism. These findings 
have important implications for the development of language specific diagnostic and 
treatment programs, as well as our understanding of the universal and unconscious 
nature of the failure of the morphosyntactic parser.


