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ABSTRACT

Research on agrammatism has revealed that the nature of linguistic impairment is systematic 
and interpretable. Non-canonical sentences are more impaired than those of canonical sentences. 
Previous studies on Japanese (Hiroshi et al. 2004; Chujo 1983; Tamaoka et al. 2003; Nakayama 
1995) report that aphasic patients take longer Response Time (RT) and make more mistakes 
in producing non-canonical sentences compared to that of canonical sentences. The present 
research investigates the production impairments of canonical and non-canonical sentences 
cross-linguistically focusing on Bangla, Japanese, German and English aphasic patients. While 
Bangla, Japanese, German have relatively flexible word order, and hence allow freer phrasal 
movement, English exemplifies less freedom in word order patterns, and does not allow as much 
movement as the former three. We hypothesized that Bangla agrammatic patients would have 
more impairments in producing non-canonical sentences than those of canonical counterparts, 
while the production of canonical sentences is not completely devoid of impairments too. Primary 
data were collected from Bangla agrammatic patients, and secondary data from Japanese, 
German and English were exploited for cross-linguistic comparison. The findings show that 
Bangla agrammatic speakers have severe impairments in producing passive sentences, although 
the production of active ones are not completely devoid of impairments. The cross-linguistic 
comparison of the findings implies that the production of Bangla agrammatism tend to be similar 
to other agrammatic production and the production of non-canonical sentences are more difficult 
than those of canonical sentences cross-linguistically.

INTRODUCTION

Though Broca’s area is usually considered to be the language 
production area, production of linguistic items is not exclu-
sively confined to this region. Moreover, there is no 100% 
fine-grained interaction between area-division and language 
behavior. Till date, there have been many studies focusing 
on the functions of the different parts of the brain, and the 
severity of language impairments based on the damages 
in different parts of the brain studied. The studies include 
fMRI techniques, online, off-line language processing stud-
ies and others. Studies on non-canonical sentences i.e. object 
relative clauses, passive sentences, wh-interrogatives, etc. 
report that the sentence constructions that deviate from the 
basic word order are more difficult to process for agram-
matic patients. As adult speakers over-learn the canonical 
sentences, they can produce the basic, canonical sentences 
comparatively easily. So far the previous research on agram-
matism has reported that agrammatic speakers have specific 
types of language impairments.

Non-canonical sentences involve more computational 
load(s), and hence, agrammatic speakers face more chal-
lenges in producing these, yet the nature of the linguistic 
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modalities involving more impairments in agrammatic pro-
duction is not the same in all languages. To have a better 
understanding of the impairment modalities of canonical 
and non-canonical sentences cross-linguistically, the pres-
ent study considers Japanese, German and Bangla from the 
list of relatively flexible word order languages, and English 
from the list of less flexible word order languages. Our pur-
poses for involving languages from two poles of the contin-
uum of word order flexibility are i) to report the production 
impairment(s) of canonical and non-canonical sentences of 
the respective languages, and ii) to make critical compari-
sons of the nature of impairments cross-linguistically.

The word order in Bangla canonical and non-canonical 
sentences may remain the same. If the aphasic patients face 
more difficulty in producing non-canonical sentences, it can 
be assumed that there are other extra-linguistic factors than 
only syntactic features for the patients finding the non-ca-
nonical sentences more difficult. 

Moreover, the dearth of aphasia literature in languages 
other than English and Western European languages imbal-
ances the universality of the theoretical underpinnings of 
the findings, “Some of the most widely spoken languages in 
the world, such as Arabic, Hindi, Bengali, Russian, as well 
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as Portuguese, accounted for less than 0.5% of the aphasia 
literature. This imbalance has not improved over the exam-
ined time period; in fact, the percentage of papers on English 
seems to be increasing” (Beveridge, 2011). This is why we 
undertook the present investigation. Keeping the above 
issues in mind, the present study seeks to address the follow-
ing questions:
i. Are there any production differences between canonical 

and non-canonical sentences in Bangla agrammatism?
ii. Why do aphasics face more difficulties in producing 

non-canonical sentences?
iii. How do the additional computational loads i.e. identifi-

cation of traces of the moved constituents, Topic Phrase 
etc. of the non-canonical sentences account for the 
added difficulties in agrammatism?

iv. Do deviations from both base word order and case make 
sentences more difficult to produce? 

Hypotheses

H0—There will be no difference in agrammatic production 
of canonical and non-canonical sentences in Bangla 
agrammatism.

H1—Bangla Agrammatic production of non-canonical (pas-
sive) sentences will be more impaired than those of 
canonical (active) sentences.

LITERATURE REVIEW

Studies on agrammatism have attracted researchers from a 
wide range of subject expertise i.e. linguistics, neurolinguis-
tics, computational linguistics, psycholinguistics, communi-
cation disorders etc. Till date, interesting observations and 
hypotheses centering the interaction between the different 
parts of the human brain and different linguistic behaviors 
are established. More interestingly, accurate identifications 
of the specific parts of the brain and the specific linguistic 
features are enriching the fields of theoretical linguistics day 
by day and the subject-matters of its several applied branches 
i.e. neurolinguistics, computational linguistics, psycho-
linguistics, communication disorders etc. are expanding 
rapidly. Against this backdrop, we aim to analyze cross-lin-
guistically the production impairment of canonical (active) 
and non-canonical (passive) sentences of aphasics. 

Theorization on Agrammatic Production

The results of many studies on agrammatic production (Avru-
tin, 2001), Agnew et al. (2014), Lee and Thompson (2005), 
Arabatzi & Edwards, (2002), Kok & kolk (2007), Fyndanis 
et al. (2012), Rispens et al. (2001), Kemmerer (2012) and 
Engel et al. (2017) show that agrammatic production is more 
or less impaired across different modalities. Though it is yet 
not resolved whether impairment of agrammatic produc-
tion is due to representational deficits or processing deficits, 
investigations are being conducted to determine the nature 
of agrammatic production. Many studies subscribe to the 
theory of processing deficits, rather than the representational 
account for agrammatism. 

Cho-Reyes & Thompson (2012) report agrammatic 
groups producing overall more incorrect responses with 
their studies on 35 individuals with agrammatic aphasia, and 
24 with anomic aphasia using the Western Agrammatic Bat-
tery (WAB). The study reports that the more the number of 
arguments was, the less sentence accuracy was found, while 
prepositional impairments were the severest (Cho-Reyes & 
Thompson, 2012). Agrammatic production is characterized 
by absence of grammatical markers, and syntactic struc-
ture, morphological deficits & constructional impairments. 
Schwartz et al. (1987) suggest that patients with agram-
matism have difficulty in mapping relations between the 
abstract functional level and the surface syntax at the posi-
tional level. Below, we discuss some prominent hypotheses 
that developed from research on agrammatism.

Tree pruning hypothesis (TPH)
Tree Pruning Hypothesis (TPH), as Friedmann and Grodzin-
sky (1997) phrases, simply refers to the fact that some parts 
of the syntactic tree become inaccessible to the agrammatics 
i.e. some parts are ‘pruned’/impaired resulting in omission of 
certain grammatical items. The impairment may be caused at 
higher or lower nodes of the tree depending on the severity 
of impairment. It also predicts that usually the higher nodes 
are more impaired than the lower nodes, but not vice-versa, 
and the impairment is selective. The predictions of TPH are 
as follows: 
1. i. The highest node, CP, is always impaired to some 

degree 
 ii. Material at higher nodes are more impaired than mate-

rial at lower nodes, but not vice versa 
 iii. Tense inflection being higher is more difficult to pro-

duce than agreement inflection 
Friedmann and Grodzinsky (1997) and Friedmann 

(2002) report that their Hebrew and Arabic speaking patients 
produced more tense errors than agreement errors (Cited in 
Duman, 2009, p. 7). Not all studies on TPH report similar 
results such as, the predictions of TPH are not supported by 
the experiments that Lee and Thompson (2005) conducted 
on production of (in Experiment 1) complementizers (if, 
whether, and that) and (in Experiment 2) of verb inflections 
(3rd person singular -s, present plural bare stem -ϴ and past 
tense -ed). They report that CP remains intact while the TP 
and AgrP are impaired. Their experiments with FG and LC 
report that FG and LC produced 19 and 20 correct responses 
respectively out of 20 complementizer task items. They 
report of tense being more impaired than any other nodes 
(contra the predictions that CP would be mostly impaired) 
while AgrP is reported to be the least impaired node (both 
patients performed better in agreement than tense). As there 
is no unanimity with regard to the position of AgrP in IP, 
the results are yet inconclusive for the syntactic-tree-based 
account. Pollock posits AgrP below tense phrase in the split 
IP, while both Ouhalla (1993), and Chomsky (1993) place 
subject agreement above, and object agreement below 
tense phrase in GB/Principles and Parameters Framework. 
Chomsky (1993) also differentiates between subject agree-
ment and object agreement and puts the tense phrase in 
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between these two, while Ouhalla (1993) opines for a com-
mon agreement phrase situated above tense phrase. 

Derived order problem hypothesis
Another interesting theory i.e. Derived Order Problem 
Hypothesis (DOP-H) holds that all languages have a base 
word order such as English has SVO, Bangla, Dutch and 
German have SOV as base word order. When agrammatic 
patients encounter sentences with the word order in derived 
position i.e. moved from the original position, they find the 
sentences more difficult to produce than the sentences with 
the base word order. Bastiaanse et al. (2002a) report, “Dutch 
patients have more problems with (finite) verb inflection 
and/or word order in main clauses than in embedded clauses 
(Cited in Duman, 2009, p. 11). Duman (2009) also points, 
“Note that the DOP-H is restricted to word order.”

Extra-linguistic factors for processing limitations
Kok et al. (2007) investigate whether the representational 
models or the processing limitations (e.g. limited working 
memory capacity) are responsible for impairment of agram-
matic language production. Their findings match with that 
of the account of the processing limitations hypothesis as 
is proposed by Avrutin (2001). The processing deficits 
hypothesis claim that agrammatic impairment is the result 
of the subjects’ processing limitations of complex, non-ca-
nonical sentences. The processing hypothesis assumes that 
tense inflection is comparatively difficult to produce for its 
being computationally complex that requires “integration of 
information at grammatical and conceptual level” (Avrutin 
2001). This becomes problematic for agrammatic patients. 
Integration of grammatical and discourse level representa-
tions makes it difficult for the patients to process informa-
tion. Kok et al. (2007) comment that their findings imply 
that the difficulties in producing verb/tense inflection cannot 
be explained by a representational account. Hartsuiker et al. 
(1999) record agrammatics’ as well as normal speakers’ 
approach to complete the following sentences with singular 
verb inflections:
2. a. The baby on the blankets
 b. The label on the bottles 

As sentence 2.a. contains an NP that is singular both at the 
grammatical and conceptual level, normal speakers took both 
accounts to complete agreement inflection but made more 
agreement errors in sentence 2.b. which is grammatically sin-
gular but conceptually plural. Agrammatic speakers do not 
account for conceptual meaning, but only grammatical account 
to avoid extra computational load for integrating conceptual 
information. So, the findings do not support the representational 
account which is only grammatical, but processing account 
that integrates both grammatical and discourse information. 
Kok et al. (2007) show patients making more errors (both in 
tense and agreement inflections) when (computational) perfor-
mance load are double in Order and Inflection Test than single 
(computational) performance load in Inflection Test. 

The group patterns of the results also do not support 
Tree Pruning Hypothesis (Friedmann & Grodzinsky, 1997) 

nor Tense Underspecification Hypothesis (Wenzlaff & 
Clahsen, 2004). The effects of computational load cannot 
be accounted for by the representational hypotheses such as 
TPH, TUH, rather are captured by processing limitations as 
the agrammatic performances in dual/single task complexity 
show. The tense node being higher in the syntactic tree than 
the agreement node, impairment in agreement leads to tense 
inflection at chance level performance. Because there are 
both pure tense inflection errors as well as pure agreement 
inflection errors that depend on the complexity of the task 
at hand.

Not all the studies yield consistent data as many hypoth-
eses and results are found to be refuted in later studies. Sha-
piro et al. (1987) report of normal speakers’ taking longer 
time for processing verbs that have more possible argument 
structures (e.g. alternating datives such as ‘send’ takes more 
resources than a transitive verb such as ‘fix’). In this regard, 
Broca’s aphasics show their sensitivity to a verb’s represen-
tational complexity, whereas, Wernicke’s aphasics failed to 
do the same.

Feature interpretability & minimalist program in 
agrammatism

Fyndanis et al. (2012) report of selective impairment in 
verb inflection based on feature interpretability and align 
the findings with the Minimalist Program (Chomsky, 1995). 
Elements that have discourse representation alongside the 
grammatical ones are interpretable, contra, elements that 
have only grammatical representation, and have no dis-
course representation, are uninterpretable features. Nanousi 
et al. (2006) and Varlokosta et al. (2006) report of Aspect 
being more impaired than Agreement in Greek agramma-
tism, though Aspect is lower than Tense and Agreement in 
the syntactic tree in Greek. Fyndanis et al. (2012) propose 
Interpretable Features’ Impairment Hypothesis (IFIH) claim-
ing that interpretable features, such as Tense and Aspect are 
more impaired than Agreement which is not an independent 
functional category but an operation by which certain unin-
terpretable features of Tense are checked against certain 
interpretable features. They propose that the syntactic pro-
cess that assigns phonological values to interpretable fea-
tures is impaired in their agrammatic speakers. Bastiaanse 
(2008), Duman and Bastiaanse (2009) and Bastiaanse et al. 
(2011) report that the reference to the past is more impaired 
than the reference to present or future. But Fyndanis et al. 
(2012) find no difference in difficulty regarding reference to 
past, future or present. Their results also do not support TPH, 
rather subscribe to the proposal of Nanousi et al. (2006) and 
Varlokosta et al. (2006) that is interpretable features, such 
as Tense and Aspect being more impaired than uninterpre-
table features, such as Agreement. Their results are also at 
par with the proposal of Faroqi-Shah and Thompson (2004 
& 2007) that claim agrammatic speakers have more impair-
ment in encoding T related diacritical features and retriev-
ing corresponding verb forms. The findings are also in line 
with the spirit of TUH and TAUH as Tense is found more 
impaired than Agreement.



Investigating the Agrammatic Production of Canonical and Non-Canonical Sentences Cross-Linguistically 9

Agrammatic production of non-canonical sentences

Whether production impairments are results of represen-
tational deficits or processing deficits are yet an ongo-
ing debate. Burchert et al. (2008) study the production of 
non-canonical sentences in German. They experiment to 
know whether Tree Pruning Hypothesis (TPH) or Derived 
Order Problem (DOP-H) hypothesis account for agram-
matic production. It also holds that when a node of the tree 
is impaired, the upper nodes from that particular node are 
also necessarily impaired. On the other hand, DOP-H looks 
upon the impairment as “limitations in the application of 
movement rules” (Burchert et al. 2008). When there occurs 
any movement in the syntactic tree, aphasic patients find the 
processing of the moved object difficult, and the greater is 
the distance between the moved object (filler) and the place 
from where the NP has been moved (gap or trace), the more 
difficult is the production for agrammatic speakers. For 
this reason, certain sentences that involve movement (i.e. 
non-canonical sentences) are more difficult to produce by 
agrammatic patients than the sentences that do not involve 
movement (i.e. canonical sentences). In this regard, passive 
sentences and object-relative clauses, interrogatives, etc. 
best exemplify non-canonicity in any particular languages, 
as such constructions involve derived word order. 

Burchert et al. (2008) find that Broca’s agrammatic 
patients had greater difficulty and more errors with the 
production of scrambled (non-canonical) sentences. Addi-
tionally, object-relatives, wh-interrogatives, passives are 
reported to be more difficult to produce. Their findings sup-
port the DOP-H rather than the TPH. Their discussion does 
not shed light on the distinction between Movement and 
Scrambling and considers both phenomena in the same spirit 
i.e. non-canonical. The comparison between canonical and 
non-canonical sentence production shows that group perfor-
mance was more difficult for non-canonical sentences than 
canonical sentences. Additionally, the main source of errors 
was descrambling sentences (error type 1) when scrambling 
was required. Their results of non-canonical object-adverb 
order are in line with Bastiaanse et al.’s (2003) study with 
Dutch-speaking agrammatic patients. Their results support 
the DOP-H hypothesis as they find problems with sentences 
involving movement, not with sentences with CP or higher 
node impairment. 

Makuuchi et al. (2012) focus on the processing of 
non-canonical sentences in the left hemisphere in Broca’s 
area in their fMRI study. They report that “the longer the 
filler-gap distance, the greater the difficulty in reaccessing 
the filler from the lexicon.” The distance between the filler 
and the gap increases the processing demands from both 
syntactic and semantic points of views as both syntactic-se-
mantic features of the filler need to be maintained until the 
gap is met. In the case of Scrambling in German, a linear 
increase of activation is well-documented and results that are 
reported maintain consistency (Makuuchi et al. 2012; Frie-
derichi et al. 2006). Additionally, Makuuchi et al.’s (2012) 
study find the “nonlinear increase in the Movement con-
struction in German” as a new phenomenon. Their findings 
also show that “neural network consisting of the PO, IFS, 

mMTG, and IPS” is “involved in the processing of filler-gap 
relations in non-canonical sentences constructed either 
by Movement or Scrambling operations” (Makuuchi et al. 
2012). While the neural basis for the filler-gap is same for 
both conditions, there is a slight quantitative difference in 
the linear effect of distance (Makuuchi et al. 2012).

The above study also finds that the left inferior frontal gyrus 
(IFG), PO, PTr and IFS and the mMTG and IPS are activated 
due to the effect of distance between the filler and the gap. “The 
IFG and the mMTG in the left hemisphere are often co-activated 
in sentence processing and comprise a core language network to 
compute linguistic information” (Roder et al. 2002; Bornkessel 
et al. 2005; Hoen et al. 2006; Vigneau et al. 2006; Newman et al. 
2010; Price 2010; Friederici et al. 2011). “Of these 2 regions, 
the IFG has more reliably been activated by filler-gap distance” 
Friederici et al. 2006; Santi and Grodzinsky 2010). 

Faroqi-Shah & Thompson (2004) find impairments with 
passive sentence production by English speaking agrammatic 
subjects. They further report that “the difficulties were not 
overcome when lexical cues (the relevant nouns and unin-
flected verb) were provided” (Faroqi-Shah and Thompson, 
2004). But providing the auxiliary and past tense morphemes 
along with the stem verbs improved the production of passive 
construction significantly. This suggests that retrieving and 
processing the relevant grammatical forms were the causes 
for difficulty in producing passive sentences. Faroqi-Shah 
& Thompson (2004) also report of agrammatic speakers’ 
resorting to “a default tendency to produce active sentences 
because they are the most frequent form in English” (also 
in many other natural languages.) Considering all these, we 
also predicted that Bangla speaking aphasic subjects would 
hardly produce passive sentences, as passives in Bangla are 
not used that much in everyday communication.

Levelt (1999) considers that the syntactic words (lemmas) 
are activated by the lexical message and this lexical-syntactic 
information “builds up the appropriate sentence pattern, the 
surface structure” (p.88). The syntactic frames of different 
verbs (i.e. of active, passive, intransitive) are lexically rep-
resented as different lemmas (Levelt, 19999) and determine 
thematic roles accordingly. So, the syntactic frame of the pas-
sive lemma is: Verbpassive subjectTheme VObject optional Agent, and 
the syntactic frame of active lemma is: Verbactive subjectagent 
Vobject/theme. Similarly, the verb morphology of passive lemma 
is auxiliary VParticiple. Kinno et al. (2017) report of compre-
hension difficulty by agrammatic patients with non-canonical 
sentence structures. They find agrammatic patients per-
forming worse in non-canonical constructions, whereas, the 
performance accuracy with canonical sentences were not sig-
nificantly different from normal age-matched subjects.

Being inspired by the results of previous studies on the 
production impairment of canonical and non-canonical 
sentences, we focused only on the production discrepancy 
between canonical, (active) sentences and non-canonical 
(passive) sentences in Bangla in the present study.

Previous Studies on Bangla Agrammatism
So far we know that there is dearth of studies on the pro-
duction differences between canonical and non-canonical 
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structures in Bangla. Though Tamanna (2017) has conducted 
research on the comprehension of derived word order i.e. 
non-canonical structures, she did not focus on the produc-
tion impairment of non-canonical sentences. Imtiaz (2013) 
has conducted research on Bangla agrammatism. But neither 
studies focus on the production impairment of canonical and 
non-canonical sentences. 

Tamanna’s (2017) study focuses on the scrambled sen-
tences in Bangla agrammatism. The results confirm the exis-
tence of agrammatism, and suggest that Bangla agrammatic 
speakers’ production of sentences of derived word order 
is impaired more than that of basic word order sentences. 
But she did not consider the factors responsible for having 
more impairment with non-canonical sentences, especially 
with passives and object relative clauses. We could not reach 
any decisive conclusion(s) concerning the reasons for com-
mitting more mistakes/errors with the non-canonical struc-
tures. Imtiaz (2013) focuses on the comprehension deficits 
of Bengali speaking Broca’s aphasics. He tests the trace 
deletion hypothesis (TDH) to verify the actual state of syn-
tactic agrammatism. The results of this research reveal that 
the comprehension of canonical active sentences of Bengali 
aphasics is intact compared to the comprehension of other 
sentence structures. But we could not know whether the 
impairment is caused due to structural deficits or processing 
limitations. Keeping this in mind, the present study aims at 
investigating the agrammatic production of canonical and 
non-canonical structures of Bangla. 

METHOD

Linguistic Stimuli and Other Materials

A questionnaire with a set of 30 picture-stimuli-sentence-pro-
duction prompts was presented to both agrammatic speakers 
and age-matched control group. We divided the linguistic stim-
uli into two categories: a) Uncued picture-sentence production 
prompts, b) Cued picture-sentence production prompts. For 
uncued active-passive sentence production, picture-sentence 
production tasks were used. For this task, no linguistic stimuli 
i.e. the subject(s)/Agent(s), objects and verb(s) were provided. 
We provided the subjects only the stimulus-pictures. The cued 
picture-sentence production task was used with the Bangla 
subject(s)/agent(s), objects(s) and verb(s) randomly provided 
in uninflected forms. Subjects were required to produce sen-
tences using these correctly. Subject(s), objects and verb(s) 
were provided to reduce the production pressure of any other 
lexical contents but only the movement related difficulties. 

Subjects

Ten monolingual Bangla speaking agrammatic aphasic 
patients and ten monolingual control subjects were inter-
viewed for the present study. More patients were approached, 
but many were dropped from the study as they could neither 
complete the tasks nor respond to the stimuli either verbally or 
in written. One patient had damage to the right hemisphere of 
the brain. All the patients were diagnosed with CVD. All the 
patients were right-handers. While the etiology of the stroke 

of seven subjects was identified HTM, the other three patients 
had ITM. Ten neurologically intact controls were chosen for 
the present experiment to counterbalance the findings. 

Procedure

For procedural convenience, we divided the data collection, 
analysis etc. into two segments i.e. Experiment 1 (Production 
of uncued active-passive sentences), Experiment 2 (Produc-
tion of cued active-passive sentences). Two sets of data were 
collected in two sessions— i) uncued picture-sentence pro-
duction data of active and passive sentences, ii) cued pic-
ture-sentence production data of active and passive sentences, 
from both control group and experimental agrammatic apha-
sic speakers. Due to both mental and physical vulnerability of 
the patients and for ensuring reliability in the data collection 
processes, we arranged for two different sessions for the inter-
views with each patient. Task completion stimuli were pre-
sented randomly to both normal group and aphasic patients 
to control any effects arising from presenting the stimulus. 
The subjects were presented the linguistic stimuli with Power-
PointPresentation software using a 15-inch laptop.

FINDINGS

We categorized the findings according to the types of impair-
ment(s) across the syntactic (structural) criteria i.e. canonical 
and non-canonical sentences. We interviewed ten stroke-in-
duced agrammatic patients with two sets of questionnaire in 
two sessions. We elicited a total of 560 responses from ten 
monolingual Bangla speaking agrammatic aphasic patients 
and also the same number of responses from ten controls.

Error Analyses

Based on our analyses, we identified seven types of errors 
e.g. i) Choosing other lexical verbs, ii) Grammatical mor-
pheme errors, iii) Single word production, iv) Producing 
Non-sentences, v) Role-reversals, vi) Unrelated sentences, 
and vii) Producing active sentences in lieu of passives. Error 
type vii applies only for passives i.e. when subjects produced 
active sentences in lieu of passives, we considered those as 
errors since the instructions were given explicitly to produce 
passive sentences.

This error identification revealed a significant fact that 
not all types of errors occurred with similar frequency. We 
observed that agrammatic subjects had more difficulty in 
producing passive sentences. And subsequently, in our anal-
yses, the most frequently occurring error type was produc-
ing active sentences where the production of passives was 
required. This single error pattern was 53% of the total errors. 
This pattern was observed in both Uncued Picture-Sentence 
Production and Cued Picture-Sentence Production tasks. 

Findings and Analyses of Results of Errors in Different 
Linguistic Items

i) Production Errors of Uncued Canonical (Active) and
Non-Canonical (Passive) Sentences:
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The findings of Experiment 1 that is Unceud Picture-Sen-
tence Production show that agrammatic aphasics produced 
a total of 143 (59.6%) errors both in the active (canonical) 
and passive (non-canonical) sentences. Of the total number 
of errors, 105 (75%) were made on passive sentence pro-
duction. And of these, one type of error i.e. producing active 
sentences instead of passives was the most difficult item to 
the patients (75 errors which are 52.9% of all passives). The 
second highest number (6 errors) in any single error type, 
which is much less than the highest number though, was 
‘unrelated sentences’. ‘Role-reversal’ and ‘choosing other 
lexical words’ were the third frequent number of errors (i.e. 
5 errors for each category). On the passive sentence produc-
tion task, MU and ML produced the highest number of errors 
i.e. 14, followed by AA1, who made just one error less than 
MU and ML e.g.13 errors. We observed flooring effect in 
the performance of these three subjects. Though we noticed 
that ‘producing active sentences instead of passives’ was 
the most frequent error type, the three patients, who showed 
flooring effect, did not produce that many active sentences 
compared to others. On the other hand, AR had the least 
errors on both active sentence (02) and passive sentence pro-
duction (05) tasks. All 5 errors that AR made were one type 
of error i.e. ‘producing active sentences instead of passives’. 
AU made one error in active sentence production task, while 
there were 7 (1 role-reversal + 6 producing active sentences 
instead of passives) errors on the passive sentence produc-
tion task. On the active sentence production task, ten sub-
jects produced a total of 38 (27%) errors. The results clearly 
show that the production of passives (non-canonical) is more 
impaired than that of active sentences in Bangla agramma-
tism. Now we turn to the production errors of Cued Pic-
ture-Sentence Production experiment to see whether there is 
improvement in production when uninflected NPs and VPs 
are provided as cues.
ii) Production Errors of Cued Canonical (Active) and

Non-Canonical (Passive) Sentences:
1— Choosing other lexical verbs/words
2— Grammatical morpheme errors
3— Single word production
4— Producing Non-sentences
5— Role-reversals
6— Unrelated sentences
71— Producing active sentences in lieu of passives
The results of Cued Picture-Sentence Production task 

show that agrammatic subjects produced fewer errors, but 
the number of errors reduced very slightly when uninflected 
NPs and VPs were provided as cues. Ten subjects made a 

total of 34 (24.3%) errors on active sentence production, and 
94 (67%) errors on passive sentence production out of total 
140 items for each category. The frequency of errors reduced 
from 38 to 34 (only 2.9%) on the active sentence, and from 
105 to 94 (7.9%) on the passive sentence production when 
the cues were provided. The results are at per with previous 
studies (e.g. Faruqi-Shah et al. 2003) that aphasics did not 
significantly improve production when cues were provided. 
On both uncued and cued production conditions, the highest 
errors occurred in passive sentence production. On the active 
sentences, unrelated sentences were the most impaired lin-
guistic items (9 errors), whereas, on passives, the highest 
(59, or 42%) errors occurred when subjects produced active 
sentences instead of passives. This tendency proves that 
active sentences are the canonical structures and over-learnt 
linguistic items in Bangla.
vii) Summary results of both experiment and control groups’ 

Production in tabular form:
The summary results show that the agrammatic subjects

produced a total of 271 errors, and the controls made 83 errors 
out of 560 responses in all three experiments. Of the six subcat-
egories of linguistic items i.e. uncued active, uncued passive, 
cued active, cued passive, the aphasics produced 105 errors 
in uncued passive sentences which is the highest number of 
errors. Production of passives proved to be most difficult, even 
when uninflected cues were provided (the experiment subjects 
made 94 errors in this regard). Occurrences of errors did not 
lessen much when cues were provided in the cued active sen-
tence items. The aphasics lessened errors from 38 errors in the 
uncued active sentence to 34 errors in the cued active sentence 
items, on the other hand, the controls produced significantly 
fewer errors in the cued passive sentences (28 errors) than in 
the uncued passive sentences (40 errors). 

DISCUSSION

The findings with regard to the canonical structures show 
that these are comparatively easy to produce. Table 1.3 
shows that 27% errors are detected with the group responses 
for uncued canonical active sentences, while the percent-
age dropped to 24 with cued canonical active sentences. At 
the individual level, AU made total 10 errors on active sen-
tences, while AU as well as ML could produce not a single 
correct response on the subject relative sentences. Also, his 
impairment of non-canonical sentences is significant (14 
on the passives). In the non-canonical sentence production 
task, the group performance showed significant complexity 
(49.7%). Overall production impairments for non-canoni-

Table 1.3. Summary results of both experiment and control groups’ production of all linguistic items
Patients Linguistic 

Item
Total 

Responses
Errors % Controls Linguistic Item Total 

Responses
Errors %

Uncued Active 140 38 27 Uncued Active 140 8 5.7
Uncued Passive 140 105 75 Uncued Passive 140 40 28.6
Cued Active 140 34 24 Cued Active 140 7 5
Cued Passive 140 94 67 Cued Passive 140 28 20

Total: 560 Total: 271 48.4 Total: 560 Total: 83 14.8
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cal passive sentences were in line with previous findings in 
Japanese, German and English that report of passives being 
more difficult to produce than their active counterpart canon-
ical sentences. 

When the subjects were provided with uninflected cues 
for the active-passive sentence production task, sentence 
accuracy improved but slightly. This was significant (error 
reduced from 27% to 24%) for the active sentences. But for 
the production of passive sentences, the accuracy improved 
but very slightly (errors reduced from 75% to 67%). Sub-
jects tended to produce more active sentences in lieu of the 
passives. Moreover, most of the sentences from the passive 
sentence production group that were considered errors were 
actually attempted to produce active sentences. Within these 
active sentences, some sentences, even though, they were 
correct (grammatically), were considered errors as these 
were produced where the production of passive sentences 
was required. The present findings tend to comply with some 
previous studies (Faroqi-Shah & Thompson, 2004; Burchert 
et al., 2008; Bastiaanse et al., 2003; Makuuchi et al., 2012; 
Levelt, 1999).

Burchert et al., (2008) found more impairment with 
non-canonical sentences with German speaking aphasics. 
Noticeable in that study was that agrammatic speakers find 
the production of reversible passives more difficult than 
non-reversible passives. Bastiaanse et al. (2003) also report 
of impairment with sentences involving movement. More 
importantly, Makuuchi et al.’s (2012) famous fMRI study 
reported, “…the longer the filler-gap distance, the greater 
the difficulty in reaccessing the filler from the lexicon.” This 
happens due to the additional demands that need to be main-
tained till the gap is met. Levelt’s (1999) account of different 
verbs having different lemmas is also relevant here. As the 
lemmas of active and passive verbs are different, the thematic 
(θ-Role) role assignment and verb morphology are also differ-
ent—the verb morphology of passive lemma always involves 
an additional auxiliary verb. This involves extra difficulty in 
the computational processes of the passive sentences.

In line with Faroqi-Shah & Thompson’s (2004) study, 
Bangla speaking aphasic patients showed noticeable produc-
tion impairment of both reversible and non-reversible passive 
sentences. We consider both Faroqi-Shah & Thompson (2004) 
and the present study as representative, because we modelled 
the data collection processes following the former study. In 
the first phase, we elicited responses without giving any lex-
ical cues, but only the picture stimuli. In the second phase, 
we provided the patients with lexical cues to see if that had 
any effect(s) on the production. Therefore, both studies make 
the claim stronger that the active sentences are canonical sen-
tences, whereas, the passive and other derived sentences are 
non-canonical structures. There was a significant difference 
between the production of reversible and non-reversible sen-
tences. Reversible passive sentences were less accurately pro-
duced than the non-reversible passive sentences. 

Interestingly, not any subject produced either active or 
passive sentences with past tense morphology. Producing past 
tense morphology was not required for the present study too. 
So, we refrain from further comment on the impairment of 

past tense morphology in Bangla aphasic agrammatism. The 
present study differs from Faroqi-Shah & Thompson’s (2004) 
study in the sense that, unlike Faroqi-Shah & Thompson’s 
(2004) study, the present study provided only uninflected 
cues for both active and passive sentences, whereas, Faroqi-
Shah & Thompson’s (2004) study provided passive verb cues 
i.e. “was pushed” (Faroqi-Shah & Thompson, 2004). It is 
generally assumed, and also studies report, that agrammatic 
speakers find it difficult to produce past tense morphology as 
reference to past time appears to be difficult for them. The 
present study cannot talk about the impairment of past tense 
by agrammatic speakers as we did not design our study to 
investigate Bangla past tense morphology impairment. But 
as subjects did not produce any past tense sentences even by 
chance, we can only insinuate that sentences in present tense 
might be the most frequent structures for agrammatic speak-
ers as well as reference to the present time in Bangla.

Impairment with Bangla Passives
From the present study, we identified some significant facts. 
Our analyses showed that aphasic patients produced the 
highest number of errors with uncued passives (75 errors). 
The number of total errors lessened, but slightly (from 105 in 
the uncued condition to 94 in the cued condition) when unin-
flected NPs and VPs were provided in the second experiment 
(Cued Picture-Sentence Production). In all forms of sentence 
production, subjects found production of passives most dif-
ficult. The subjects mostly produced active sentences when 
production of passives was required. This increased the 
number of total errors too, as we considered any sentences 
produced as active (either grammatical or ungrammatical) 
when passives were required as incorrect. Aphasic subjects 
produced total 271 (48.4%) errors out of total 560 responses. 
At the group level, the control group also did not reach any 
ceiling effects as they ended up producing total 83 errors out 
of 560 responses. Agrammatic subjects produced the highest 
number of errors (105) in uncued passives. The second high-
est number of errors occurred in cued passives (94 errors). 
The error patterns establish the fact that the production of 
passives was most difficult for the aphasic patients.

The present findings are in line with many previous stud-
ies. Faroqi-Shah & Thompson’s (2004) study with English 
speaking Broca’s and Wernicke’s patients report similar 
results. Both Broca’s and Wernicke’s patients had difficulty 
with passive sentence production, and the impairment was 
not less even when nouns and uninflected verb forms were 
provided. The present study also modeled similar production 
elicitation tasks i.e. uncued-picture-stimuli-production task 
and cued-picture-stimuli-production task for investigating 
the active-passive sentence production dichotomy in Bangla. 

The findings are also compatible with Mehri et al.’s 
(2016) findings of Persian agrammatism. The study reports 
that Persian speaking non-fluent aphasic individuals found 
the production of non-canonical sentences more difficult 
than canonical sentences. 

Passive sentences are both grammatically complex and 
semantically non-canonical. From the syntactic point of 
view, passive sentences usually involve the movement of 
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noun phrases plus insertion of the additional passive-mark-
ing particle(s), such as by in English, dwara/diye/kortrik 
in Bangla, von mir in German etc. And from the semantic 
point of view, the object NP becomes prominent and moves 
to the subject position for passivization in English and Ger-
man. But in case of Bangla, the canonical SOV structure is 
maintained even in passives, and there occurs no movement 
or displacement of the NPs i.e. Agent NP does not move to 
object position and object NP also does not move to subject 
position. Yet passives in Bangla are considered non-canoni-
cal due to the semantic complexity of Bangla passives. 

We can claim that though passives in Bangla do not 
involve NP-Movement, passives serve complex functions at 
the conceptual level. Moreover, as the pragmatic domains 
of passives are also restricted in Bangla, subjects found the 
production of passives more difficult than active sentences. 
In this regard, we cannot say that impairments of passives 
are caused due to the DOP-H that holds that any sentence 
structures that are derived from the basic structures appear to 
be more difficult. The impairments should be for any other 
causes too along with syntactic non-canonicity. Additionally, 
passives in Bangla are pragmatically very constrained i.e. 
are very infrequent in everyday spoken language. This might 
be one of the causes for the patients’ finding the production 
of passives more difficult. Secondly, from the syntactic point 
of view, Bangla passive sentences, like the passives in other 
languages, contain more syntactic elements, and semanti-
cally complex thematic relations.

Regarding the processing of passives, there are in 
vogue two accounts i.e. Movement-based accounts and 
Head-Driven Phrase Structure Grammar. Movement-based 
accounts advocate of triggering syntactic reanalysis of pas-
sives. Mack et al. (2013) “found evidence of delayed reac-
tivation of the grammatical subject, with effects reaching 
significance only 1000 ms after the verb”, and “delayed 
or absent reactivation of the filler at the hypothesized gap 
site.” But other studies with healthy and aphasic subjects 
did not find any “gap-filling effects for passive structures” 
(Mack et al. 2013). Our analysis is not compatible with this 
account as Bangla passives do not require syntactic reanaly-
sis. Because the agentive NP occupies the canonical subject 
position in Bangla passivization.

On the other hand, Head-Driven Phrase Structure Gram-
mar does not recognize that passives involve the movement 
of NPs, rather passives are distinct from active sentences from 
the thematic structure. NP-movement based accounts also rec-
ognize that passives involve thematic reanalysis i.e. “revision 
of an initial mapping of thematic roles” (Mack et al. 2013). 
Eye-tracking studies report when additional cues such as 
case-marking, or discourse context are provided, subjects 
interpret sentence-initial NPs as agents which corresponds 
to the true structure of active (canonical) sentences. Subjects 
reanalyze the thematic roles upon encountering passive mor-
phology in the sentence i.e. revise the first NP from agent to 
theme that takes longer reaction times.

Studies also found that complex sentences (such as pas-
sives) involve activation in the left inferior frontal gyrus 
(IFG). Yokoyama et al. (2007) add another perspective to the 

analysis of the processing of passive sentences in Japanese. 
They found no greater activation in Broca’s area for pro-
cessing passives, rather greater activation in the left frontal 
operculum and the inferior parietal lobule were obtained by 
fMRI studies. This means that impairment of passives might 
be induced not by lesions to Broca’s area, but to the left fron-
tal operculum and/or the inferior parietal lobule (Yokoyama 
et al. 2007). Japanese passives are morphologically marked 
by the morpheme rare, while the active verbs remain unin-
flected. So, the IFG activation may be due to the passive 
morphology, rather than NP-movement. This leaves yet an 
unresolved issue whether Japanese and English passives 
involve similar patterns. Hirotani et al. (2011) also found 
that passives involved activation in left IFG (pars triangu-
laris) and left posterior superior temporal gyrus (pSTG).

 Additionally, passive sentences are usually more difficult 
to produce. Our experiment also found that passives are the 
most impaired linguistic items for both aphasic and control 
groups. It was so, because Bangla passives also require the-
matic reanalysis compared to active sentences. If we analyze 
why the production of passives was more impaired by apha-
sics as well as control subjects, we can find the following 
general factors affecting the production:
i) The lemmas of passive verbs are assumed to be separate 

lexical entries in the mental lexicon.
ii) Passive sentences are less frequent in discourse (Dick & 

Elman, 2001).
iii) Passive lemmas may have higher activation threshold 

compared to active verb lemmas (Menn, 1990).
iv) Passive verb lemma retrieval may occur independently 

of active verb lemma retrieval that may impede the pro-
duction of passive sentences.

v) The mental grammar does not store an over-learned 
automatized schema for passive sentences.

vi) Passive sentences usually have more morpho-syntactic 
elements etc.

In our test, reversibility and non-reversibility did not play 
any significant role with regard to production impairment of 
passives. At the first attempt, all the patients tended to pro-
duce active sentences, although the written instructions were 
given explicitly to produce passives. When clarified and told 
again to produce the sentences with passive markers, though 
some patients ended up producing passives, many patients 
produced active sentences over and again or abandoned their 
attempts altogether after one or two trials. Thus, our findings 
comply to the fact that passives are non-canonical structures 
and are more difficult to produce.

CONCLUSION
The present investigation studied the impairment of non-ca-
nonical (passive) structures of Bangla agrammatic speakers, 
and found that Bangla aphasic agrammatic speakers have 
severe impairments in non-canonical sentence production. 
We surveyed ten agrammatic speakers as experimental 
group as well as the same number of neurologically intact 
normal Bangla speakers as control group. The control group 
also produced incorrect responses (though much lesser than 
the experimental group) while producing non-canonical 
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passive sentences. That passives are non-canonical struc-
tures and hence involve more difficulty in producing such 
sentences are substantiated by this study. Both agrammatic 
and control participants made more errors in Bangla passive 
sentence production. Not only in Bangla, rather studies on 
English, German and Japanese agrammatism found agram-
matic subjects producing more errors in non-canonical pas-
sive sentences. Thus, this cross-linguistic study contributes 
to the establishing strong theoretical bases concerning apha-
siac impairment.

The present study focused on the production of Ban-
gla passive sentences only. But object relative clauses are 
another significant non-canonical linguistic items cross-lin-
guistically. Comparing the production impairments of Ban-
gla passives and Bangla object relative clauses would yield 
better analyses. Therefore, further studies on the Bangla 
object relative clauses would be worth undertaking.

ENDNOTE

1. We identified one additional type of mistakes for Pas-
sives i.e. producing active sentences instead of passives
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