This is an Accepted Manuscript of an article published by Taylor & Francis in Aphasiology on 24 March 2025, available at: https://doi.org/10.1080/02687038.2025.2479792].              

Tense and mood in French and German agrammatism: a morphosemantic analysis of inflectional impairment.
Mélanie Mottin – Catholic University of Louvain
melanie.mottin@hotmail.fr

Background: Studies on verbal inflection in agrammatism have repeatedly reported an impairment of tense, but it is controversial whether mood is also problematic. It is also unclear whether dissociations occur within inflectional categories. Inconsistent findings have led to several hypotheses for agrammatic impairments of verbal inflection, most of which are rooted in morphosyntactic analysis (Nanousi et al., 2006; Wenzlaff & Clahsen, 2004, 2005).
Aims: This multiple case study investigated tense and mood in agrammatism in French and German. The aim was to highlight impairments between and within inflectional categories and to compare them with morphosyntax-oriented hypotheses on agrammatism. 
Methods and procedure: Three French-speaking and four German-speaking people with agrammatism and matched controls participated in the study. Different tenses and moods were assessed through sentence completion, word ordering, and grammaticality judgment. A quantitative analysis and an error type analysis were performed.
Outcomes and results: The people with agrammatism in this study had overall difficulties with tense and mood. Within-category dissociations were observed, with indicative perfect and conditional being more problematic in both languages. Substitutions were the main type of error, and several crosslinguistic substitution patterns emerged. This is consistent with previous morphosyntactic approaches to agrammatism, but these fail to account for the reported within-category dissociations. 
Conclusions: The present study argues for an alternative view anchored in morphosemantics following Lapointe (1985). It suggests that morphosemantic encoding is deficient in agrammatism. Marked semantic values, such as past and hypothetical, are more error-prone and typically substituted by less marked semantic values. External factors, such as frequency and morphological complexity, may also play a role in the agrammatic impairment of verbal inflection.  
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1. Introduction 
People with agrammatic aphasia (PWAA) show nonfluency, impairments of functional categories and verbal morphology, and qualitative and quantitative reduction of syntactic structures (Menn & Obler, 1990; Thompson & Bastiaanse, 2012). Research has concentrated on agrammatic impairments of verbal morphology, repeatedly reporting selective difficulties with inflection. Notably, tense has been established as more impaired than agreement in various languages (Dutch: Bastiaanse, 2008, 2013; German: Wenzlaff & Clahsen, 2004; English: Clahsen & Ali, 2009; Faroqi-Shah & Thompson, 2004, 2007; Italian: Fyndanis et al., 2015; Greek: Fyndanis et al., 2012; Nanousi et al., 2006 ; Moroccan Arabic: Diouny & El Ouardi, 2022; Hebrew: Friedmann & Grodzinsky, 1997; Ibero-Romance languages: Gavarró & Martínez-Ferreiro, 2007). Despite this finding, several issues remain to be addressed. First, the aforementioned studies on tense have yielded conflicting results regarding dissociations between tenses, i.e., whether certain tenses are more impaired than others. Second, unlike tense, mood remains understudied and controversial in agrammatism (Yarbay Duman, 2009). It has been claimed to be intact (Wenzlaff & Clahsen, 2005), impaired (Fyndanis et al., 2015; Rofes et al., 2014), or selectively impaired depending on the sentence structure (Lee, 2003; Yarbay Duman, 2009[footnoteRef:1]). Drawing conclusions based on the mentioned studies is challenging. They investigated a limited number of languages and distinct types of moods. In grammatical analysis, mood alludes to different semantic-syntactic categories (Bybee et al., 1994; Palmer, 2001; Portner, 2018; Thieroff, 2010). While Wenzlaff and Clahsen (2005), Rofes et al. (2014), and Fyndanis et al. (2015) analyzed conditional forms, Lee (2003) examined propositive and imperative moods, and Yarbay Duman (2009) studied subjunctive/optative mood. Investigating mood in agrammatism is essential to better understand verbal inflection impairments and test theoretical accounts. [1:  In Korean agrammatism, Lee (2003) found that tense and mood were relatively unaffected in matrix clauses while affected in embedded clauses. In Turkish agrammatism, Yarbay Duman (2009) noticed that the production of mood (and tense) depended on word order. In a basic word order context (SOV), both categories were unaffected, while they were impaired in a derived word order context (OSV).] 

Third, several explanations exist for agrammatic inflection impairments in the literature, which include representational analyses arguing for a loss of syntactic representations (Friedmann & Grodzinsky, 1997) and linguistic processing analyses arguing for an implementation deficit of linguistic operations (Faroqi-Shah & Thompson, 2007; Fyndanis et al., 2012; Nanousi et al., 2006; Wenzlaff & Clahsen, 2004, 2005). While processing approaches better explain the deficit[footnoteRef:2], the exact linguistic mechanisms affected by the syndrome and their psychological underpinnings are still under investigation.  [2:  Inadequacy to account for all agrammatic symptoms, lack of crosslinguistic validity, and outdated theoretical foundation are frequently cited as arguments against representational approaches (Nanousi et al., 2006). ] 

Fourth, the crosslinguistic validity of the findings reported in the literature remains controversial. Even though research on agrammatism in different languages is diversifying, an English bias is still present, and systematic crosslinguistic investigations dealing with the same linguistic material in different languages remain scarce (Bates et al., 1991; Beveridge & Bak, 2011; Egia Zabala & Ibarrola, 2023). These investigations are crucial to addressing agrammatic impairments as they refine the description of the symptoms, validate their crosslinguistic extent, and provide more data to corroborate hypotheses on agrammatism. 
The current study follows this path: it presents data from a systematic analysis of tense and mood in French- and German-speaking PWAA. It aims to determine whether these inflectional categories are impaired in the PWAA of the study and to compare the results with morphosyntactic hypotheses on verbal morphological deficits in agrammatism. The innovation of the study lies in its focus on mood, which has received less attention in research. Additionally, it investigates aspects of German and French that have not been systematically compared in an agrammatic context. Both languages express tense and mood through verbal inflection, allowing for a comparative assessment of the syndrome. 


1.1.  Tense and mood in agrammatism: morphosyntactic hypotheses 
Among the many studies on verbal inflection deficits in agrammatism, specific accounts are relevant to the present study because they make different predictions about mood and tense. First, Wenzlaff and Clahsen (2004, 2005) proposed the Tense Underspecified Hypothesis (TUH) based on sentence completion and grammaticality judgment, in which they assessed tense (present and past), agreement (all persons and singular and plural numbers), and mood (indicative and conjunctive II) in seven German-speaking PWAA. Results showed that the PWAA performed significantly worse than the controls on tense, but not on mood and agreement in both tasks. Within-group comparisons revealed that the PWAA also performed significantly worse on tense than on agreement and mood. The authors concluded that tense, in contrast with mood and agreement, is impaired, reflecting a selective impairment of the INFL node of the syntactic tree (Chomsky, 1995). They claimed that this between-category dissociation is due to the extra-sentential relation that tense involves, similar to anaphora relations. In contrast, agreement and mood are sentence-internal phenomena. According to the Minimalist Program (Chomsky, 1995), they are involved in a feature-checking operation in which a dependency relationship is established between two elements. Following the TUH, this syntactic difference leads to an underspecification of tense but not of mood and agreement. Studies on agrammatism in English (Ali & Clahsen, 2009) and Greek (Varlokosta et al., 2006) support the TUH. 
Second, Nanousi et al. (2006) developed the Interpretable Feature Impairment Hypothesis (IFIH) based on a study with six Greek-speaking PWAA who performed multiple tasks (repetition of single verbs and sentences, production of verbal endings, sentence completion, and grammaticality judgment). They found that tense and aspect yielded significantly more errors than agreement in sentence production and grammaticality judgment. In addition, the data showed that verbal inflection was still part of the PWAA’s grammar, as they were able to inflect verbs, albeit incorrectly. Nanousi et al. hence argued against a representational analysis of morphological impairments that assumes an all-or-nothing loss of grammatical knowledge. Instead, they relied on the distinction between interpretable and uninterpretable features of the Minimalist Program (Chomsky, 1995). They claimed that verbal uninterpretable features (φ-features) and their related operations (Agree) are less likely to be affected than interpretable features (aspect, tense) and their related operation (Spell-out). The authors hypothesized a misfunction of the Spell-out operation, which normally ensures the phonological valuation of verbal interpretable features, resulting in errors with such features. 
Regarding within-category dissociations, Bastiaanse and colleagues found that past reference is more impaired than present and future references (Bastiaanse, 2013; Bastiaanse et al., 2011; Martínez-Ferreiro & Bastiaanse, 2013; Marusch et al., 2012; Nerantzini et al., 2020, but see Clahsen & Ali, 2009; Faroqi-Shah & Friedman, 2015; Fyndanis, 2012 who reported no tense dissociation). They suggested the Past Discourse Linking Hypothesis (PADILIH), claiming that past reference is impaired because it is discourse linked, i.e., it refers to an event already mentioned or known in the discourse. In contrast, present and future references belong to narrow rather than discourse syntax. They do not require discourse linking: the present refers to the “here and now” and the future to an event, which has not happened yet.  


1.2.  Tense and mood in French and German
1.2.1. Tense
Tense encodes time references through verb morphology. In German and French, past, present, and future references are typically realized by present perfect[footnoteRef:3], present simple, and future, respectively. They have the same usage and semantics in both languages. Table 1 summarizes these verb forms with examples. In both languages, the indicative present perfect is an analytic combination of the auxiliary haben/avoir ‘have’ or sein/être ‘be’ and a past participle. In German, the future is also analytic and consists of the IndPS of werden ‘become’ as an auxiliary plus the infinitive, while in French it is synthetic. [3:  In German and French, the indicative perfect is used to express an event that happened and was completed in the past (Fabricius-Hansen, 2016). It does not particularly convey a connection to the present as in English.] 


Table 1. Description of the tenses assessed in the study.
	Tense
	Example
	Time reference

	Indicative present perfect
	elle a mangé (FR)/ sie hat gegessen (GE)/‘she ate’
	past

	Indicative present simple
	elle mange (FR)/sie isst (GE)/‘she eats’
	present

	Indicative future simple
	elle mangera (FR)/sie wird essen (GE)/‘she will eat’
	future


The tense-time reference relations in Table 1 are not exclusive (Fabricius-Hansen, 2016; Grevisse & Goosse, 2008). Present tense often expresses future events (see (1)). Such mismatches are widespread in both languages and must be considered when assessing PWAA's tense production (Martínez-Ferreiro & Bastiaanse, 2013).

(1) a. French: Demain, je range ma chambre. 
      b. German: Morgen räume ich mein Zimmer auf. 
                        ‘Tomorrow I will tidy up my room.’

Another example is the historic present, i.e., the use of the present as a narrative tense to refer to past events in literary texts (epic present) or to make the narration of a past event livelier (scenic present) (see (2)). These uses require specific conversational and narrative contexts that do not correspond to normal usage, unlike (1). 

(2) Da liege ich doch gestern auf der Couch und lese, kommt Ingeborg leise ins Zimmer […].  
    ‘So, there I am, lying on the couch and reading yesterday when Ingeborg quietly comes into the room.’
 (Fabricius-Hansen, 2016:517)

1.2.2. Mood
Mood encodes speaker attitudes through verb morphology. This study focuses on the hypothetical attitude typically realized by the conditional mood, known as conjunctive II in German and conditionnel in French. The conjunctive II is built either (i) synthetically from the indicative preterit or (ii) analytically from the conjunctive II of the auxiliary werden ‘become’ plus the infinitive (see (3b)). German speakers increasingly use the latter analytic construction in spoken language (Fabricius-Hansen, 2016; Fabricius-Hansen et al., 2018; Sode, 2014; Thieroff, 2010a[footnoteRef:4]). Using this form avoids potential ambiguities caused by synthetic conjunctive forms, which are often homonymous with the indicative preterit. In French, the conditionnel is built synthetically by adding an -r- and the imperfect person morphemes to the stem[footnoteRef:5] (see (3a)). For the sake of convenience, both the conjunctive and the conditionnel are referred to as the conditional in this paper.  [4:  The analysis of the würde-construction is controversial in the literature (Fabricius-Hansen et al., 2018). As a polyfunctional construction, it can refer to a preterit future in the indicative paradigm or as a future form in the conjunctive paradigm. In this study, it was exclusively assessed in unreal conditional sentences where it typically receives a hypothetical reading.]  [5:  In grammatical analysis, a long-standing debate revolves around the grammatical status of the conditionnel as either a tense or a mood. Most analyses support a conditionnel-tense interpretation because the conditionnel is morphologically close to the future and the imperfect tenses (Abouda, 1997; Bres, 2010, 2019; Dendale, 2001). This debate is not addressed here, and the conditionnel is exclusively considered in its hypothetical modal use as equal to the conjunctive II in German.] 


(3) a. French: il mangerait
      b. German: er würde essen
                         ‘he would eat’

Conditional mood is typically used in unreal (or hypothetical) conditional sentences. Indicative is also fine in such sentences, but it carries real semantics. As examples (4)-(5) show, French and German present different tense combinations in the main and adverbial parts of conditional sentences, even if these sentences have the same reading in both languages. In real conditional sentences, German shows indicative present (IndPS) in both clauses (see (4b)), while French shows indicative present in the adverbial clause and indicative future (IndF) in the main clause (see (4a)). In hypothetical conditional sentences, German again shows the same form in both clauses, i.e., conditional (COND) (see (5b)). French shows indicative imperfect (IndImp) in the adverbial clause and conditional in the main clause (see (5a)).

(4) a. French: S’il boitIndPS trop, il auraIndF mal de tête. 
      b. German: Wenn er zu viel trinktIndPS, hatIndPS er Kopfschmerzen. 
                        ‘If he drinks too much, he has headaches.’

(5) a. French: S’il buvaitIndIMP trop, il auraitCOND mal de tête. 
      b. German: Wenn er zu viel trinken würdeCOND, würdeCOND er Kopfschmerzen haben. 
     	           ‘If he drank too much, he would have headaches.’

	
1.3.  The present study
The aim of the study is twofold. First, it examines whether tense and mood are impaired in French- and German-speaking PWAA, with special attention given to within-category dissociations. In other words, it focuses on whether certain time reference(s) and attitude(s) encoded by tense and mood are more error-prone than others. Second, it explores whether morphosyntactic analyses of agrammatism such as the TUH (Wenzlaff & Clahsen, 2004, 2005) and the IFIH (Nanousi et al., 2006) might explain the results observed here. The TUH predicts that tense will be affected, regardless of the time reference, because it is underspecified. In contrast, mood should remain unaffected. The IFIH predicts that both categories should be challenging for the PWAA because they are uninterpretable. Neither hypothesis predicts nor addresses within-category dissociations. Conversely, the PADILIH (Bastiaanse, 2013) predicts such a dissociation for tense, where past reference should be more error-prone than present and future references due to discourse linking. Comparing the results of the present study with these hypotheses may help to characterize impairments of verbal inflection in agrammatism and their linguistic nature. For both purposes, tense and mood were investigated in French and German agrammatism from a systematic crosslinguistic perspective, i.e., the same experiment was conducted in both languages. 


2. Methodology 
2.1.  Participants
Seven PWAA, three French-speaking and four German-speaking, and seven control participants matched for age, education level, and gender, participated in the study. Table 2 provides the demographic and clinical data of the participants. They are identified by the first letter of their native language (F for French; D for German), followed by the letters A for the PWAA and C for the controls. The French-speaking PWAA came from Wallonia in Belgium, and the German-speaking PWAA came from North Rhine-Westphalia in Germany. Except for DA4, all PWAA were right-handed and had suffered a left hemisphere lesion caused by a stroke. DA4 was left-handed and had a traumatic brain injury that caused a lesion in the right hemisphere. 
The PWAA were recruited through support groups for people with aphasia or by contacting speech therapists. They were all identified as nonfluent in their speech therapist’s report, which also indicated the type of aphasia they were diagnosed with, except for DA4, for whom the clinical report did not mention the exact type of aphasia. All of them performed a modernized and colorized version of the Cookie Theft (Goodglass et al., 2001) adapted by Berube et al. (2019), i.e., a spontaneous speech task to ensure they showed typical signs of agrammatism. In this task, they all showed multiple omissions of verb and functional words, such as determiners and prepositions, and fluency problems (see Appendix A). 
All PWAA had good hearing and normal (or corrected) vision, and none had a history of psychiatric, neurologic, or speech disorders prior to their brain injury. Some had reading difficulties and/or mild articulation difficulties, but these did not interfere with the realization of the tasks. 
Given the small number of participants, the study qualifies as a multiple case study. It examines specific aspects of agrammatism (i.e., verbal inflection impairments) established by previous literature while considering individual variabilities (Duff, 2020), a common practice in linguistic research on acquired language disorders (Nespoulous, 2016). The study was approved by the Ethics Committee of the Institute for Language and Communication at UCLouvain, and all participants read and signed an informed consent form.


	Participants
	Age at test
	Education
(years)
	Gender
	Language of use and test
	Etiology
	Post-onset (years)
	Aphasia
type

	PWAA

	FA1
	54
	11
	M
	French
	CVA
	30
	Broca

	FA2
	69
	6
	M
	French
	CVA
	13
	Transcortical motor

	FA3
	58
	6
	F
	French
	CVA
	1
	Broca

	DA1
	43
	9
	F
	German
	CVA
	12
	Broca

	DA2
	65
	11
	M
	German
	CVA
	6
	Broca

	DA3
	63
	14
	M
	German
	CVA
	10
	Broca

	DA4
	46
	6
	M
	German
	TBI
	25
	N/A

	Controls

	FC1
	60
	11
	M
	French
	-
	-
	-

	FC2
	68
	6
	M
	French
	-
	-
	-

	FC3
	55
	6
	F
	French
	-
	-
	-

	DC1
	42
	9
	F
	German
	-
	-
	-

	DC2
	62
	14
	M
	German
	-
	-
	-

	DC3
	67
	11
	M
	German
	-
	-
	-

	DC4
	43
	6
	M
	German
	-
	-
	-


Table 2. Demographic (and clinical) data of the participants. 
 M: Male; F: Female; CVA: Cerebrovascular accident; TBI: Traumatic Brain Injury; N/A: not available.


2.2. Tasks and Procedures 
Tense and mood were assessed in production through sentence completion and word ordering (alone and with inflection), and in comprehension through grammaticality judgment. The same items were used and adapted for the four tasks. The same twelve target verbs were used and inflected according to different time references and attitudes in both languages. They were all frequent to very frequent and transitive except for two. The items with an intransitive verb had an additional adverbial phrase to ensure a consistent sentence length (see Appendices B and C for the verb properties and the experimental items). 
All tasks were presented on a computer screen in a PowerPoint presentation. The participants had to read the sentences aloud before answering orally. Their answers were tape-recorded and manually transcribed. For the PWAA with reading difficulties, the examiner read the stimuli aloud. Each trial was preceded by three training items to ensure that the PWAA understood the instructions. 
Healthy native speakers of French and German pretested the entire design. Nothing specific emerged from the pretests. 

Sentence completion
In sentence completion, the participants saw sentences with a gap that they had to fill by conjugating a given infinitive verb. In the tense condition, the stimuli included a context sentence of the type “X is telling me about Y” followed by a combination of a main and a complement clause that the participant had to fill in. In the mood condition, the stimuli included a context sentence of the type “X wants to do something” followed by a conditional sentence in which the participant had to complete the main clause. For both conditions, the stimuli targeted the indicative perfect, present, or future, or the conditional (see Section 1.1.2.), which were cued by the French and German equivalents of the temporal adverbs “yesterday”, “now”, and “tomorrow” for the tense condition and by the verb form of the adverbial clause (indicative present/future or imperfect) for the mood condition. Examples are given in (6)-(7).

(6) Tense:
        a.  French: Max me parle du chef. Max dit que le chef_____les pâtes demain. (cuire)
            Target: cuiraIndF 
        b. German: Max erzählt mir vom Chef. Max sagt, dass der Chef die Nudeln morgen ______. (essen)
           	            Target: essen wirdIndF 
                         ‘Max is telling me about the chef. Max says that the chef will cook the pasta tomorrow.’ 

(7) Mood:
        a. French: Lisa veut boire de l’eau. Si la serveuse lavait le verre, Lisa  ______  de l’eau. (boire)
             Target: boiraitCOND 
        b. German: Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde,  ______ Lisa 
                           Wasser _____. (trinken)            
                           Target: würde trinkenCOND 
                         ‘Lisa wants to drink water. If the waitress washed the glass, Lisa would drink water.’

The task consisted of 35 items, 21 assessing tense and 14 assessing mood, with seven items per subcondition. The items were randomized, and the conditions served as fillers for each other.

Word ordering alone 
In word ordering alone, the participants saw the same items as in sentence completion, but instead of filling in a gap, they had to complete sentences by ordering a randomized sequence of words placed under incomplete sentences. In the tense condition, they had to order the verb, the object (or adverb for intransitive verbs), and the temporal adverb. In the mood condition, they had to complete the main clause with the subject, the verb, and the object (or adverb). In all the items, the verb was already inflected correctly. Examples are given in (8)-(9). The items were distributed across the conditions in the same way as in sentence completion. 

(8) Tense:
        a. French: Max me parle du professeur. Max dit que le professeur
  Sequence: la lettre/hier/a écrit
			  Target: a écritIndP la lettre hier 
        b. German: Max erzählt mir vom Professor. Max sagt, dass der Professor
   Sequence: den Brief/gestern/hat geschrieben
			   Target: den Brief gestern geschrieben hatIndP 
‘Max is telling me about the professor. Max says that the professor wrote the letter  
  yesterday.’

(9) Mood:
       a. French: Max veut manger des pâtes. Si le chef cuisait l’eau,
   Sequence: les pâtes/mangerait/Max
			  Target: Max mangeraitCOND les pâtes 
       b. German: Max will Nudeln essen. Wenn der Chef das Wasser kochen würde,
   Sequence: die Nudeln/würde essen/Max
			  Target: Max würdeCOND die Nudeln essen 
                          ‘Max wants to eat pasta. If the chef boiled the water, Max would eat the pasta.’

Word ordering and inflection
Word ordering and inflection consisted of the same items and instructions as word ordering alone, except that the verbs were not inflected. The participants had to: (i) place the words in the correct order and (ii) inflect the verb. This task was not included initially. It was added later, during the data collection process. To avoid exhausting the PWAA or deceiving them about the length of the data collection, the number of items was reduced to six per condition. 

Grammaticality judgment
In grammaticality judgment, the participants were presented with the same sentences as in the production tasks, except that half of them were ill-constructed. For the tense condition, the ungrammatical stimuli consisted of temporal mismatches between temporal adverbs and time references expressed in the verb, as shown in (10) with an incorrect combination of a past adverb with a present verb form. Present tense-future adverb combinations were excluded since present tense commonly expresses future (see Section 1.2.). In the mood condition, ungrammatical stimuli consisted of the wrong combination of verb forms in the adverbial and main clauses. This is shown in (11) with the wrong verb combination of a verb form with hypothetical semantics in the adverbial clause (i.e., imperfect in French and conditional in German) and a verb form with real semantics in the main clause (i.e., indicative present in both languages). 

(10) Tense[footnoteRef:6]: [6:  Example (10) lacks the contextual requirement for historic present (Section 1.2.1.). It is thus considered as ungrammatical.] 

        a. French: *Lisa pense que la serveuse laveIndPS la table hier.
        b. German: *Lisa denkt, dass die Kellnerin den Tisch gestern säubertIndPS.
                           ‘Lisa thinks that the waitress washes the table yesterday.’
(11) Mood:
        a. French: *Si le professeur écrivaitIndIMP clairement, Marie litIndPS le texte. 
        b. German: *Wenn der Professor schön schreiben würdeCOND, liestIndPS Maria den Text.
                          ‘If the professor wrote clearly, Mary reads the text.’ 

The task consisted of 40 items, 24 assessing tense and 16 assessing mood, with eight items per subcondition. The items were randomized, and the conditions served as fillers for each other.

The three production tasks were included to investigate verbal inflection in agrammatism through task with distinct levels of complexity. Sentence completion assessed inflection alone, the inflection and word order task increased complexity by combining two operations, and word order alone provided a simpler context with preinflected verbs. The purpose of this design was to determine whether difficulties increase when inflection is paired with word ordering, and whether inflection difficulties remain problematic when not actively produced (word ordering alone). The grammaticality judgment task investigated whether difficulties extend to comprehension.

2.3. Scoring and analysis
The answers of the controls were scrutinized and used as a baseline to score the answers of the PWAA. Only time reference substitutions were scored as incorrect, while tense substitutions (Martínez-Ferreiro & Bastiaanse, 2013), such as the use of present tense to express future, were not scored as errors because the controls produced them frequently.
For the quantitative analysis, both control and PWAA data were scored for accuracy. Response time was not considered, but if the participant took more than thirty seconds to answer, this was registered as incorrect. The results of both groups were analyzed from both a group and individual perspective by task and then by condition. For the group results, a repeated measures ANOVA with a Greenhouse-Geisser correction was first used to compare the performance of the PWAA and the controls using Jamovi 2.0 (2021). A Generalized Mixed Model (GMM) was then run to examine the influence of the tenses and moods studied on the accuracy of the PWAA’s scores, with by-subject random effects included to account for participant variability. To control for item variability, the same model examined the influence of lexical factors, including verb frequency, argument structure, verb form regularity[footnoteRef:7], and morphological complexity on the results. The significance level was set at .05 for all tests. [7:  In both languages, verb regularity depends not only on the infinitive form but also on the specific tense/mood. While some verbs are traditionally classified as irregular, they can show both regular and irregular patterns depending on the context. For instance, in the German conjunctive II würde-construction, both regular and irregular verbs follow the same pattern: infinitive + inflected würden. Therefore, regularity was assessed for each verb form in its context rather than based on the infinitive alone.] 

Following the literature, an error analysis was conducted to investigate whether PWAA handle problematic inflectional content in systematic patterns. This approach provides insight into the underlying cognitive mechanisms and helps to evaluate hypotheses of agrammatism proposed in the literature. In the production tasks, errors were classified into three error types: (a) substitutions, (b) omissions, and (c) other errors. Substitutions consisted of replacing correct verb forms by other incorrect verb forms; omissions consisted of missing inflection parts (either the ending or the auxiliary); the category “other errors” included unclassifiable errors, such as when the participants did not know the answer or when they took too long to answer. Word order errors were not considered because the focus of this paper was on verbal inflection impairments. In the comprehension task, errors were either grammatical items judged as ungrammatical or ungrammatical items judged as grammatical. 


3. Results 
3.1.  Quantitative analysis by task
Table 3 shows the group and individual results by task. A  repeated measures ANOVA revealed that the PWAA performed significantly worse than the controls overall (F(1, 10) = 24.89, p < 0.001, ηp2 = .479), with a significant group*task interaction (F(1.549, 15.494) = 9.18, p = 0.004), independently from the language (F(1.549, 14.494) = 0.9423, p = .388). Post-hoc comparisons with Bonferroni’s correction showed that the PWAA performed significantly worse than the controls on all tasks except word ordering alone (sentence completion: t(10) = -5.667, p < .001; word ordering alone: t(10) = -1.324, p < .859; word ordering and inflection: t(10) = -3.700, p < .016; grammaticality judgment: t(10) = -4.339, p < .006). The individual scores were highly variable, regardless of the language or the task. The total score of DA1 (67%) was lower than the rest of the group, whereas the total scores of DA2 (90%) and FA1 (87%) showed the opposite pattern. The scores of the remaining PWAA clustered around 78% of correct answers (FA2: 73%; FA3: 83%; DA3: 80%; DA4: 78%). Except for DA1, the overall PWAA results may appear surprisingly high for agrammatic speakers. Looking at each task separately, most PWAA had problems with sentence completion, word ordering with inflection, and, to a lesser extent, grammaticality judgment. They all made errors on these tasks, while word ordering alone yielded higher scores. The latter task involved verbs that were already inflected, suggesting that the tasks requiring active production (sentence completion and word ordering and inflection) and comprehension of verbal inflection are more difficult for the PWAA in this study. To investigate whether these tasks exhibited specific error patterns that would reveal within-category dissociations, a quantitative analysis of the results by condition was performed. 

Table 3. Individual and group scores by task
	[bookmark: _Hlk150166618]
	Sentence
completion 
	Word ordering alone
	Word ordering and inflection 
	Grammaticality judgment
	Total 

	French 
	
	
	
	
	

	FA1
	27/35 (77%)
	35/35 (100%)
	8/12 (67%)
	36/40 (90%)
	106/122 (87%)

	FA2
	24/35 (69%)
	28/35 (80%)
	9/12 (75%)
	28/40 (70%)
	89/122 (73%)

	FA3
	22/35 (63%)
	34/35 (97%)
	9/12 (75%)
	36/40 (90%)
	101/122 (83%)

	Total PWAA (n = 3)
	24/35 (69%)
	32/35 (91%)
	9/12 (75%)
	33/40 (83%)
	98/122 (80%)

	Total Controls (n = 3)
	33/35 (94%)
	34/35 (97%)
	11/12 (98%)
	39/40 (98%)
	117/122 (96%)

	German 
	
	
	
	
	

	DA1
	16/35 (46%)
	35/35 (100%)
	6/12 (50%)
	25/40 (63%)
	82/122 (67%)

	DA2
	28/35 (80%)
	35/35 (100%)
	12/12 (100%)
	35/40 (88%)
	110/122 (90%)

	DA3
	25/35 (71%)
	35/35 (100%)
	10/12 (83%)
	29/40 (73%)
	99/122 (81%)

	DA4
	22/35 (63%)
	35/35 (100%)
	7/12 (58%)
	28/40 (70%)
	92/122 (75%)

	Total PWAA (n = 4)
	23/35 (66%)
	35/35 (100%)
	9/12 (75%)
	29/40 (73%)
	96/122 (79%)

	Total Controls (n = 4)
	34/35 (97%)
	35/35 (100%)
	11/12 (98%)
	39/40 (98%)
	119/122 (98%)

	Both languages
PWAA (n = 7)
	
24/35 (69%)
	
34/35 (97%)
	
9/12 (75%)
	
31/40 (78%)
	
98/122 (80%)

	Controls (n = 7)
	34/35 (97%)
	34/35 (97%)
	11/12 (98%)
	39/40 (98%)
	118/122 (97%)




3.2.  Quantitative analysis by condition
Tense condition
Table 4 shows the PWAA scores in the tense condition according to the different tasks. A GMM revealed a significant influence of tense (χ2 (2) = 21.794, p < .001) with lower performance in past compared to both future (β = 1.27, p < 0.001, 95% CI = [1.875, 6.780]) and present (β = 1.18, p < 0.001, 95% CI = [1.752, 6.102]), regardless of the language (χ2 (2) = 1.187, p = .552). In the three production tasks, except for some individual digressions depending on the conditions and the tasks, the PWAA made the most errors with the indicative perfect expressing past reference. In grammaticality judgment, they showed overall better performance with the indicative perfect and lower performance with the indicative future than in production, indicating a slight dissociation between production and comprehension. While the individual results were variable, all PWAA made errors with past reference, albeit to different extents. 

Mood condition
Table 5 shows the PWAA scores for the mood condition according to the different tasks. A GMM revealed significantly lower performance in hypothetical mood compared to real mood (χ2 (1)  = 5.57, p = .018, β = 0.55, 95% CI = [0.334, 0.904]), regardless from the language (χ2 (1) = 0.00024, p = .988). In production, the PWAA made more errors with the verb forms expressing hypothetical attitude, i.e., conditional, than with the forms expressing real attitude, i.e., indicative. Similar to the tense condition, a modality dissociation emerged, as the real mood yielded more errors than the hypothetical mood in grammaticality judgment. The individual scores were again variable.

Influence of lexical factors
Another GMM showed that none of the lexical factors tested had a significant influence on the accuracy of the results (frequency: χ2 (1) = 0.01, p = .901; argument structure: χ2 (1) = 0.51, p = .474, verb form regularity: χ2 (1) = 0.07, p = .790; morphological complexity: χ2 (1) = 2.95, p = .086) and this regardless of the language.
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Table 4. Individual scores for the tense condition.
	[bookmark: _Hlk151198515]
	  Sentence completion
	
	Word ordering alone
	
	Word ordering and inflection
	
	Grammaticality judgment

	
	IndP
	IndPS
	IndF
	
	IndP
	IndPS
	IndF
	
	IndP
	IndPS
	IndF
	
	IndP
	IndPS
	IndF

	French 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FA1
	3/7 (43%)
	7/7 (100%)
	7/7 (100%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	1/2 
(50%)
	2/2 (100%)
	2/2 (100%)
	
	8/8 (100%)
	8/8 (100%)
	8/8 (100%)

	FA2
	1/7 (14%)
	4/7 (57%)
	7/7 (100%)
	
	5/7 (71%)
	7/7 (100%)
	6/7 (86%)
	
	0/2 
(0%)
	2/2 (100%)
	2/2 (100%)
	
	6/8 (75%)
	8/8 (100%)
	4/8 (50%)

	FA3
	5/7 (71%)
	3/7 (43%)
	5/7 (71%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	2/2 (100%)
	2/2 (100%)
	2/2 
(100%)
	
	8/8 (100%)
	8/8 (100%)
	7/8 (88%)

	All (n = 3)
	9/21 (43%)
	14/21 (67%)
	19/21 (90%)
	
	19/21 (90%°
	21/21 (100%)
	20/21 (95%)
	
	3/6 
(50%)
	6/6 (100%)
	6/6 (100%)
	
	22/24 (92%)
	24/24 (100%)
	19/24 (79%)

	German 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DA1
	1/7 (14%)
	4/7 (57%)
	4/7 (57%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	0/2 
(0%)
	1/2 
(50%)
	2/2 (100%)
	
	4/8 (50%)
	8/8 (100%)
	4/8 (50%)

	DA2
	4/7 (57%)
	6/7 (86%)
	7/7 (100%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	2/2 (100%)
	2/2 (100%)
	2/2 (100%)
	
	7/8 (88%)
	7/8 (88%)
	8/8 (100%)

	DA3
	6/7 (86%)
	6/7 (57%)
	7/7 (100%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	2/2 (100%)
	1/2 
(50%)
	2/2 (100%)
	
	7/8 (88%)
	6/8 (75%)
	7/8 (88%)

	DA4
	4/7 (57%)
	7/7 (100%)
	5/7 (71%)
	
	7/7 (100%)
	7/7 (100%)
	7/7 (100%)
	
	1/2 
(50%)
	2/2 (100%)
	2/2 
(100%)
	
	7/8 (88%)
	7/8 (88%)
	7/8 (88%)

	All (n = 4)
	15/28 (54%)
	21/28 (75%)
	23/28 (82%)
	
	28/28
(100%)
	28/28
(100%)
	28/28
(100%)
	
	5/8 
(63%)
	6/8 
(75%)
	8/8 (100%)
	
	25/32 (78%)
	28/32 (88%)
	26/32
(81%)


IndP: Indicative present perfect; IndPS: Indicative present; IndF: Indicative future.


Table 5. Individual scores for the mood condition.
	[bookmark: _Hlk151198584]
	Sentence completion
	
		Word ordering alone
	
	Word ordering and inflection
	
	Grammaticality judgment

	
	Real
	Hypothetical
	
	Real
	Hypothetical
	
	Real
	Hypothetical
	
	Real
	Hypothetical 

	French
	
	
	
	
	
	
	
	
	
	
	

	FA1
	7/7 (100%)
	3/7 (43%)
	
	7/7 (100%)
	7/7 (100%)
	
	3/3 (100%)
	0/3 (0%)
	
	6/8 (75%)
	6/8 (75%)

	FA2
	7/7 (100%)
	5/7 (71%)
	
	7/7 (100%)
	3/7 (43%)
	
	2/3 (67%)
	3/3 (100%)
	
	6/8 (75%)
	4/8 (50%)

	FA3
	5/7 (71%)
	4/7 (57%)
	
	6/7 (86%)
	7/7 (100%)
	
	1/3 (33%)
	2/3 (67%)
	
	5/8 (63%)
	8/8 (100%)

	All (n = 3)
	19/21 (90%)
	12/21 (57%)
	
	
	
	
	6/9 (67%)
	5/9 (55%)
	
	17/24 (71%)
	18/24 (75%)

	German 
	
	
	
	
	
	
	
	
	
	
	

	DA1
	7/7 (100%)
	0/7 (0%)
	
	7/7 (100%)
	7/7 (100%)
	
	3/3 (100%)
	0/3 (0%)
	
	2/8 (25%)
	7/8 (88%)

	DA2
	7/7 (100%)
	4/7 (57%)
	
	7/7 (100%)
	7/7 (100%)
	
	3/3 (100%)
	3/3 (100%)
	
	6/8 (75%)
	7/8 (88%)

	DA3
	3/7 (43%)
	3/7 (43%)
	
	7/7 (100%)
	7/7 (100%)
	
	3/3 (100%)
	2/3 (66%)
	
	4/8 (50%)
	5/8 (63%)

	DA4
	3/7 (43%)
	3/7 (43%)
	
	7/7 (100%)
	7/7 (100%)
	
	1/3 (33%)
	1/3 (33%)
	
	4/8 (50%)
	3/8 (38%)

	All (n = 4)
	20/28 (71%)
	10/28 (36%)
	
	28/28 (100%)
	28/28 (100%)
	
	10/12 (83%)
	5/12 (42%)
	
	16/32 (50%)
	22/32 (69%) 
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3.3. Error analysis
3.3.1. Production
In production, the PWAA produced a total of 113 errors of verbal inflection. Table 6 shows the distribution of these errors according to the three types of errors committed, with all three production tasks included. In German, few omissions occurred in the tense condition (n = 6), either by omitting the auxiliary of a present perfect form or by omitting the third-person morpheme -t. The errors in the “other” category were cases where the patients did not know the answer. 


Table 6. Distribution of the error types made by the PWAA in production. 
	
	Substitution
	Omission
	Other

	French 
	45/50 (90%)
	0
	5/50 (10%)

	German
	53/63 (84%)
	6/63 (10%)
	4/63 (6%)

	Total
	98/113 (87%)
	6/113 (5%)
	9/113 (8%)




Most errors consisted of substitutions in both languages (French: n = 45; German: n = 53). The PWAA substituted in all tasks and in both conditions, but to a lesser extent in word ordering alone (Appendix D provides the detailed numbers of error types across conditions and tasks). Table 7 shows the types and distribution of substitutions across the three production tasks and the seven PWAA. Crosslinguistic substitutions are in bold. In both languages, the most common errors in the tense condition were substitutions of the indicative perfect by the indicative present (see (12)) and future, and infinitives. Indicative present and future were also occasionally substituted by other forms, but to a lesser extent than the indicative perfect. In the mood condition, the most frequent errors were substitutions of the conditional by indicative future and present (see (13)). The indicative was also crosslinguistically substituted by different verb forms, i.e., conditional and indicative imperfect in French, and indicative future and modal wollen ‘want’ for German. The latter form (wollen) was also used to substitute conditional. 

(12) a. French: Leo croit que le policier parleIndPS fort hier. (Target: a parléIndP)
        b. German: Leo glaubt, dass der Polizist gestern laut redetIndPS (Target: geredet hatIndP)
                         ‘Leo believes that the policeman speaks loudly yesterday.’

(13) a. French: Si la serveuse lavait le verre, Lisa boitIndPS l’eau. (Target: boiraitCOND)
        b. German: Wenn die Kellnerin das Glas säubern würde, trinktIndPS Lisa Wasser. 
(Target: würde trinkenCOND)
                        ‘If the waitress washed the glass, Lisa drinks the water.’ 

Regarding the individual results, all PWAA, regardless of the language, substituted in both conditions. While the substitution patterns were individually variable, some of them were used by all PWAA of a given language. This is striking in the mood condition where the conditional was typically substituted by indicative future and present in French and German, respectively. 









Table 7. Distribution of the substitutions made by the PWAA. 
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	         Substitution
	French (n = 45)
	
	German (n = 53)

	Tense (n = 46)
	
	
	
	
	

	

Indicative perfect (n = 28)
	


	    Indicative Future
    Infinitive
    Indicative present
    Conditional
    Nonexistent form
	8
3
4
2
-
	FA1, FA2
All
FA1, FA2
FA2, FA3
	
	1
2
7
-
1
	DA1
DA1, DA4
All

DA1

	

Indicative present (n = 12)
	


	    Infinitive
    Indicative perfect
    Indicative imperfect
    Past participle
    Paraphasia 
	3
1
2
-
1
	FA2
FA3
FA3

FA3
	
	3
1
-
1
-
	DA1, DA2
DA3

DA1


	Indicative future (n = 6)
	

	    Infinitive
    Past participle
    Paraphasia
    Modal
	1
-
-
-
	FA3
	
	1
1
1
2
	DA1
DA1
DA1
DA4

	
Mood (n = 52)
	
	
	
	
	

	
Indicative future (French) /present (German)
	


	    Conditional
    Indicative imperfect
    Modal wollen ‘want’
    Indicative future
	3
1
-
-
	FA3
FA3
	
	-
-
8
2
	

DA3, DA4
DA4

	
Conditional
	

	    Indicative future
    Indicative present
    Modal wollen ‘want’
	13
3
-
	All
FA1, FA3
	
	2
18
2
	DA3, DA4
All
DA3, DA4




3.3.2. Comprehension
The PWAA produced a total of 63 errors in grammaticality judgment. Table 8 shows the distribution of these errors according to the two types of error committed, i.e., grammatical sentences judged as ungrammatical and ungrammatical sentences judged as grammatical. While the number of errors per type was balanced in German, there were more ungrammatical sentences judged as grammatical than the reverse pattern in French. In both languages, more errors were made in the mood condition than in the tense condition. 
As already introduced in Section 3.2., modality dissociations occurred in both conditions in both languages. In the tense condition, the future yielded a similar number of errors as the past, while it was mostly preserved in production. Grammatical sentences judged ungrammatical (see (14)) were more frequent than the other type of error. In the mood condition, slightly more errors were made with items including a real mood form than with those including a hypothetical mood form, thus contrasting with production. Most of these errors concerned ungrammatical sentences judged as grammatical in both languages (see (15)).

(14) a. French: Marie me parle du chef. Marie pense que le chef a cuit les pâtes hier.
        b. German: Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln gestern gekocht hat.
                          ‘Mary tells me about the chef. Mary says that the chef cooked the pasta yesterday.’

(15) a. French: *Leo veut dormir. Si la maman chantait la berceuse, Leo dort profondément.
        b. German: *Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, schläft Leo tief.
                           ‘Leo wants to sleep. If the mother sang the lullaby, Leo sleeps deeply.’

All PWAA made all types of errors in both conditions, except for FA1 who made no errors in the tense condition.



Table 8. Distribution of the error types made by the PWAA in comprehension. 
	
	French
	
	German

	
	U  G
	G  U
	All
	
	U  G
	G  U
	All

	Tense (n = 24)
	
	
	
	
	
	
	

	Past
	0
	2
	2
	
	2
	4
	6

	Present
	0
	0
	0
	
	1
	4
	5

	Future
	2
	3
	5
	
	0
	6
	6

	All
	2
	5
	7
	
	3
	14
	17

	Mood (n = 39)
	
	
	
	
	
	
	

	Real
	6
	1
	7
	
	12
	4
	16

	Hypothetical
	6
	0
	6
	
	6
	4
	10

	All
	12
	1
	13
	
	18
	8
	26

	Total (n = 63)
	14
	6
	20
	
	21
	22
	43


U  G: ungrammatical sentences judged as grammatical; G  U: grammatical sentences judged as ungrammatical.

4. Discussion
4.1.  Tense and mood impairment
The primary goal of this study was to investigate tense and mood in French and German agrammatism. The data revealed that both inflectional categories were problematic for the PWAA of this study, as they repeatedly scored significantly lower than the controls. The study specifically aimed to reveal within-category dissociations. The analysis of the results per condition showed that such dissociations were crosslinguistically present in both conditions. 
[bookmark: _Hlk149127467]In the tense condition, verb forms expressing past reference, i.e., the indicative perfect, yielded lower results for the PWAA compared to verbs expressing present and future references. Past forms were particularly problematic for the PWAA in this study. However, an exclusive impairment of the past as opposed to unaffected present and future remains uncertain, as the PWAA performed worse than the controls in all time references. Furthermore, it is unclear whether future forms are unaffected. They were as impaired as past forms in comprehension. In production, a large number of items that were expected to yield an indicative future were substituted by the indicative present. Such tense substitutions were scored as correct because indicative present often alternates with indicative future in some contexts. This was further confirmed by the data from the controls, who also produced an indicative present to express future reference. The comprehension results indicate that these tense substitutions may have been time reference substitutions. The present study cannot confirm this hypothesis, given the common future tense-time mismatch. 
In the mood condition, the PWAA performed worse than the controls with the forms expressing both real and hypothetical moods. Compared to each other, the conditional forms yielded more errors than the indicative forms in production, but the opposite pattern was reported in comprehension, and this was in both languages. Interpreting the results of grammaticality judgment is challenging because the trigger of the errors may not be identified easily. The items assessing mood in grammaticality judgment included two verb forms, one in the adverbial clause and one in the main clause (see (16)). The ungrammatical items combined both an indicative and a conditional in one or the other clause; thus, all included a conditional form. In production, conditional forms were particularly problematic for the PWAA. These forms may also have confused the PWAA in comprehension, including in those items attributed to the real mood subcondition that contained an indicative in the adverbial clause. 

(16) a. French: *Si la maman chante la berceuse, Leo dormirait profondément.
       b. German: *Wenn die Mutter das Wiegenlied singt, würde Leo tief schlafen. 
              ‘If the mother sings the lullaby, Leo would sleep deeply.’ 

However, this hypothesis is problematic because (i) grammaticality judgments are difficult to interpret; (ii) the PWAA also substituted some real mood forms in production; and (iii) they also judged some grammatical items with real mood as ungrammatical. As a result, both moods might be challenging for the PWAA, even though the hypothetical mood yields significantly more errors than the real mood.

4.2.  Comparison with the literature
The second aim of the study was to compare the results with hypotheses on verbal inflection impairments in agrammatism. The current results are in line with previous studies that reported a tense impairment in different languages (Bastiaanse, 2013; Bastiaanse et al., 2011, Clahsen & Ali, 2009; Diouny & El Ouardi, 2022; Faroqi-Shah & Friedman, 2015; Friedmann & Grodzinsky, 1997; Fyndanis et al., 2012; Fyndanis et al., 2015; Gavarró & Martínez-Ferreiro, 2007; Martínez-Ferreiro & Bastiaanse, 2013; Nanousi et al., 2006; Nerantzini et al., 2020; Wenzlaff & Clahsen, 2004) and those arguing for a mood impairment (Fyndanis et al., 2015; Lee, 2003; Rofes et al., 2014; Yarbay Duman, 2009). Focusing on the morphosyntactic approaches discussed in Section 1.1., the following observations emerge. The TUH (Wenzlaff & Clahsen, 2004, 2005) is partially supported by the present data. While it is consistent with the tense impairments observed here, it claims that mood is not impaired, which is contradicted by this study. Wenzlaff and Clahsen rely on the syntactic difference between mood and tense, arguing that tense is impaired because it involves extra-sentential reference, whereas “mood marking involves a grammatical dependency relation that is similar to a control-agreement relation” (2005:42). Furthermore, the authors suggest a global tense deficit, with no dissociation of impairment across time references. This contrasts with the current finding that past (and possibly future) references were more error-prone than present reference.
The difficulties observed with both mood and tense are consistent with the IFIH (Nanousi et al., 2006), which states that interpretable features, such as mood and tense, are impaired in agrammatism due to a deficient subcomponent of Spell-out, i.e., the mechanism responsible for the phonological valuation of such interpretable features. Interpretable features may require higher cognitive demand because they involve both grammatical encoding and subjective semantic concepts (time reference for tense and attitude for mood), while uninterpretable features require only grammatical encoding (Fyndanis et al., 2012). The IFIH, however, does not predict difficulties with specific tenses or moods and thus cannot account for the dissociative patterns observed in this study.
In contrast, the present results are consistent with the category dissociation postulated by the PADILIH (Bastiaanse, 2013), in which past reference is more likely to be impaired than present and future references because it requires discourse linking. Bastiaanse and colleagues repeatedly reported difficulties with past reference in various languages that encode time reference in different formal ways (e.g., through synthetic and periphrastic verbal forms and through adverbs). They concluded that the difficulties are not related to verbal inflection itself, but to the specific semantic encoding of past reference. A limitation of the PADILIH regarding the current study is that it cannot explain the mood impairment reported here. Similar to the future, the conditional does not require discourse linking because it expresses an event that has not been occurred (yet). Thus, discourse linking cannot account for the impairment of conditional reported here.
To some extent, the approaches to agrammatism just discussed fit the present data, but they fail to account for the dissociation within categories for both tense and mood. In the next section, an alternative explanation grounded in morphosemantics is offered that may better account for the impairment patterns observed in the present study. This view is based on Lapointe’s (1985) and Lapointe and Dell’s (1989) suggestion that semantically marked verbal features are more prone to impairment in agrammatism.


4.3.  A morphosemantic approach to impairment of tense and mood
Tense and mood can be qualified as morphosemantic features, i.e., they intrinsically encode semantic content (time reference and attitude) through morphology (Kibort, 2010[footnoteRef:8]). This semantic content takes different values, such as past, present, and future for tense, and real and hypothetical for mood. Lapointe (1985) and Lapointe and Dell (1989) argue that these values are organized according to a markedness hierarchy in (17), where elements to the left of the sign “<” are considered less marked than elements to the right[footnoteRef:9]:  [8:  Pure morphosyntactic features, such as gender, number, and person, do not intrinsically encode specific semantics but are syntactically required by another element (Kibort, 2010). ]  [9:  Two points are worth mentioning on this hierarchy. First, Lapointe (1985) exclusively relies on the semantic aspect of markedness. He bases on “traditional descriptions” (1985:117) referring to Kurylowicz (1964) but does not explain which criteria are considered (e.g., typological, acquisitional, etc.) to establish such a hierarchy. In this regard, Haverkort (2005) argues that markedness is defined by a constellation of several criteria (typology, frequency, acquisition, etc.). Second, in the original version of the hierarchy, future and past are considered equal in terms of semantic complexity. Evidence from the agrammatic literature suggests that past is cognitively more complex than future (Bos et al., 2014). As already explained, whether future is also impaired and more complex than present remains unknown, which is why it is here lumped together with present. Future investigation may reveal that both should be separated in the hierarchy.] 


(17) Attitude (mood): neutral (infinitive) < declarative (indicative) < hypothetical (conditional)
       Time reference (tense): present (IndPS), future (IndF) < past (IndP)

This hierarchy comes with two claims: (i) the more marked the value, the more impaired it tends to be, and (ii) impaired values tend to be substituted by less marked values. Lapointe (1985) further developed his analysis based on an adaptation of the psycholinguistic model of Garrett (1975) (see Appendix E). He argued that morphosemantic encoding takes place in the syntactic processor, which he refined. According to him, morphosemantic encoding emerges from the interplay of two types of stores, metaphorically represented as tables: (i) the semantic store, which contains semantic notions such as “past” and “hypothetical,” and (ii) the morphological store, which contains the morphological features corresponding to the semantic features of the semantic store[footnoteRef:10]. Semantic notions are organized according to the markedness hierarchy in (17). In normal speech production, the correct cells of the semantic store are accessed without problems. Their access triggers the automatic activation of their corresponding morphological form from the morphological store. In agrammatism, Lapointe claims that, because the syntactic processor is limited in its energy capacity, the correct cell of the semantic store cannot be accessed, resulting in a cell of a less marked semantic notion being accessed. Consequently, the morphological feature corresponding to this wrong semantic cell is automatically retrieved, leading to the substitutions observed. Based on the error type analysis, Table 9 shows that the most frequent substitution patterns in the present study are compatible with Lapointe’s claims. They mostly involved the substitution of more marked forms by less marked ones. [10:  Lapointe (1985) and Lapointe and Dell (1989) refer to these stores as the notion and fragment stores. In this paper, the terms “semantic” and “morphological” stores are used to more transparently emphasize the role they play in morphosemantic encoding.] 





Table 9. Summary of the most frequent substitution patterns.
	Substitution patterns
	Compatibility with (i)-(ii)

	A. IndP  IndPS 
	ok

	B. IndP  IndF 
	ok

	C. IndP  Infinitive
	ok

	D. IndPS  Infinitive
	ok

	E. IndPS  modal (GE)
	not ok

	F. IndF  COND (FR)
	not ok

	G. COND  IndPS 
	ok

	H. COND  IndF
	ok


IndP: Indicative present perfect; IndPS: Indicative present; IndF: Indicative future; COND: Conditional mood; FR: French; GE: German; : substituted by.


This view can, however, not account for the substitution of the real mood, i.e., indicative future in French and indicative present in German. Since Lapointe postulates an access deficit ruled by the markedness hierarchy, an impairment of these forms should lead to the access of a less marked semantic cell and thus to the activation of a corresponding morphological form. Indicatives should be substituted by infinitives. A possible solution to this problem would be to assume an encoding rather than an access deficit. Figure 1 illustrates this view. While the correct semantic cell would be accessed, the encoding of its semantic information into the correct corresponding morphological cell would be impaired. The deficient morphosemantic encoding would result in substitutions that are mostly, but not always, ruled by the markedness hierarchy. 

[image: Une image contenant texte, capture d’écran, diagramme, Police  Description générée automatiquement][image: Une image contenant texte, Police, diagramme, capture d’écran  Description générée automatiquement]Figure 1. Representation of the impairment of morphosemantic encoding

This hypothesis is similar to the Diacritic Encoding and Retrieval Hypothesis of Faroqi-Shah and Thompson (2004, 2007). These authors argue that a deficit in morphosemantic processes affects the retrieval and/or encoding of diacritical features, such as tense and mood, which carry the semantic content of inflection. According to them, this deficit causes problems with the verbal inflectional categories corresponding to diacritical features in agrammatism. The approach developed here considers only an encoding deficit rather than both a retrieval and encoding deficit. This has the advantage of allowing for within-category dissociations and specific substitution patterns, that were not observed and discussed in Faroqi-Shah and Thompson (2004, 2007).

4.4.  Limitations and avenues for further research
The analysis suggested here is preliminary and faces some limitations. The study should be replicated with a larger group of PWAA, including speakers of different native languages, and with more items per condition or task. The limited number of items (particularly in word ordering and inflection) was constrained by the broader scope of the original study, which investigated multiple tasks and structures with the same PWAA. The number of items was deliberately reduced in some conditions to avoid participant fatigue. The study is to be replicated in the future, focusing on a smaller number of tasks but a larger number of items to increase the robustness of the results.
Furthermore, the study focused on and accounted for specific agrammatic patterns. First, agrammatic syntactic impairments were not taken into account, including problems with verb placement, word order, and embedding (Bastiaanse & van Zonneveld, 1998, 2005; Burchert et al., 2005; Friedmann & Grodzinsky, 1997; Kok et al., 2006). These problems have been reported in the literature, but they have caused some debate since unaffected syntax has also been observed in agrammatism (Penke, 1998).
Second, in its current form, the proposal fails to account for cases reported in the literature that demonstrate the impact of external linguistic variables on the performance of the PWAA. None of the lexical variables controlled here influenced the accuracy of the responses. However, only infinitive frequency was controlled in the present study. Measures of verb form and affix frequency were not considered, which is a limitation of the study, as these factors have been reported to influence both accuracy and substitution patterns in agrammatism (Centeno & Cairns, 2010; Faroqi-Shah & Thompson, 2004; Penke, 2003). The markedness analysis adopted here defines markedness in terms of semantics. Form frequency and semantic markedness may interact or be inseparable (Faroqi-Shah & Tompson, 2004). As a result, a significant effect of verb form frequency would not necessarily be inconsistent with the analysis presented in the current paper. There is also evidence in the literature that morphological complexity may play a role in the performance of PWAA. Koukoulioti and Bastiaanse (2020) found in Greek agrammatism that periphrastic forms tended to be more error-prone than synthetic forms. This was not observed here, and if it were the case, it would not explain the difficulties encountered with the synthetic conditional in French, which are similar to the difficulties with the analytic conditional in German[footnoteRef:11].  [11:  I thank an anonymous reviewer for highlighting the potential complexity added by verb separation (auxiliary and nonfinite verbs) in German indicative perfect, indicative future, and conjunctive II conditions. However, the comparable, and in some cases lower, performance of French PWAA in these same conditions suggests that this effect plays a limited role. Nevertheless, future investigations should consider this structural factor.] 

Another methodological limitation is that some items allowed both present and future morphology for future reference, thus precluding conclusions about future semantic impairment. Future studies should use contexts that force future morphology, e.g., by increasing the uncertainty of the event described in the items or by using forced-choice tasks.
Examining other synthetic tenses and moods, e.g., French subjunctive or German synthetic conditional, may disentangle the role of morphology and semantics in agrammatic verbal inflectional impairment and thus confirm or refute the current view that morphosemantics is problematic. Alternatively, assessing the same semantic content through different morphological forms could also evaluate the current account. French offers this possibility with its rich verbal inflectional system, which has several past and future tenses, with both analytic and synthetic variants.  (7239)
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Appendix A: Spontaneous speech data of the PWAA

This appendix presents the analysis of the semi-spontaneous speech samples of the PWAA. They were asked to describe a modernized version of the Cookie Theft (Goodglass et al., 2011) by Berube et al. (2012). Their spontaneous speech sample was analyzed using three indices: fluency, verbal, and syntactic.

PP: Past participle; COND: Conditional; RelC: Relative clause; CC: Complement clause; AdvC: Adverbial clause; MC: Main clause; MC-Coord: Coordinate clause; Neg: Negation; Inter: Interrogative clause; InfC: infinitive clause, -: Little impaired; --: Very impaired; +: Relatively good; ++ Very good; /: Not produced.

	PWAA
	
	FA1
	FA2
	FA3
	DA1
	DA2
	DA3
	DA4

	Fluency indices
	
	
	
	
	
	
	
	

	Words (N)
	
	120
	210
	100
	79
	115
	161
	114

	Length of the sample
	
	1'45
	2'05
	1'58
	2'25
	3'41
	3'18
	3'59

	Speech rate (words/min)
	
	68 
	100 
	33 
	32 
	31 
	48 
	28 

	Pauses/repetitions/
hesitations
	
	yes
	yes
	yes
	yes
	yes
	yes
	yes

	Prosody
	
	-- (monotony)
	++
	- 
(monotony)
	+
	+
	-- (monotony)
	+

	Articulatory agility
	
	+
	++
	--
	++
	+/-
	++
	+

	Thematic elaboration
	
	++
	++
	--
	++
	-
	++
	-

	Verbal indices
	
	
	
	
	
	
	
	

	Different lexical verbs (N)
	
	15
	13
	9
	13
	12
	19
	12

	Correct inflected verbs (N)
	
	21/24
	33/45
	15/27
	11/19
	11/17
	22/30
	16/21

	Error types 
	
	paraphasia, omissions (verb)
	paraphasia,
wrong tense, omissions (inflection,
infinitive)
	Paraphasia, omissions (inflection, verb, infinitive)

	omissions (verb, PP)
	omissions (inflection, verb)
	omissions (verb, PP)
	paraphasia, omissions (verb)

	Modal and temporal variety
	
	modal (1), future (5), past (3)
	past (2), future (5)
	passive (1), future (3)
	COND (1), past (1)
	/
	past (5)
	wollen (1)

	Structural indices
	
	
	
	
	
	
	
	

	Correct clauses (N)
	
	20/24
	25/44
	19/27
	6/21
	14/21
	21/30
	14/21

	Embedded clauses (N and types)
	
	CC (1),
AdvC (3)
	CC (4),
RelC (6)
	RelC (2)
	/
	AdvC (1),
CC (1)
	AdvC (1),
CC (1),
InfC (2)
	CC (2)

	Correct embedded clauses (N)
	
	2/4
	8/10
	1/2
	/
	0/2
	3/4
	1/2

	Syntactic errors
	
	omissions (object, subject)
	omissions (object), incomplete sentence 
	omissions
(object)
	word order, omission (article, prep.), substitution (article)
	word order,
omissions (object, subject, prep.), wrong negation 
	word order, omissions (InfC)
	omissions (NP)

	Syntactic variety 
	
	MC, CC, AdvC, MC-Coord, Neg
	Negation, CC, RelC, MC, Inter, InfC
	MC, RelC, MC-Coord, Inter, Neg
	MC, MC-Coord
	MC, MC-Coord, AdvC, CC
	MC, MC-Coord, CC, InfC, AdvC
	MC, MC-Coord, Inter, Neg



Appendix B: Target verbs and their properties

I: Irregular; R: Regular.
	[bookmark: _Ref163382803][bookmark: _Ref165287879][bookmark: _Hlk152488707]

	Translation
	Regularity /
conjugation type
	Argument structure
	Number of syllables

	
	
	FR
	
	GE
	
	FR
	
	GE

	dormir/schlafen
	‘sleep’
	I
	
	I
	intransitive
	2
	
	2

	sentir/riechen
	‘smell’ 
	I
	
	I
	transitive
	2
	
	2

	cuire/kochen
	‘cook’ 
	I
	
	R
	transitive
	1
	
	2

	entendre/hören
	‘hear’
	R
	
	R
	transitive
	2
	
	2

	écrire/schreiben
	‘write’
	I
	
	I
	transitive
	2
	
	2

	lire/lesen
	‘read’
	I
	
	I
	transitive
	1
	
	2

	boire/trinken
	‘drink’
	I
	
	I
	transitive
	1
	
	2

	chanter/singen
	‘sing’
	R
	
	R
	transitive
	2
	
	2

	laver/säubern
	‘wash’
	R
	
	I
	transitive
	2
	
	2

	parler/reden
	‘speak’
	R
	
	R
	intransitive
	2
	
	2

	jouer/spielen
	‘play’
	R
	
	I
	transitive
	1
	
	2

	manger/essen
	‘eat’
	R
	
	R
	transitive
	2
	
	2




Appendix C. Experimental items

C1. Sentence completion
	Temporal reference

	French
	German

	Leo me parle de la fille. Leo croit que la fille ______ aux cartes hier. (jouer)
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen gestern Karten ______. (spielen)

	Marie me parle de la serveuse. Marie pense que la serveuse ______ la table hier. (laver)
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin den Tisch gestern ______. (säubern)

	Max me parle du professeur. Max dit que le professeur ______ la lettre hier. (écrire)
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief gestern ______. (schreiben)

	Lisa me parle de l’actrice. Lisa apprend que l'actrice ______ la chanson hier. (chanter)
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin gestern ein Lied ______. (singen)

	Leo me parle du policier. Leo croit que le policier ______ fort hier. (parler)
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist gestern laut ______. (reden)

	Marie me parle du garçon. Marie pense que le garçon ______ une pomme hier. (manger)
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge gestern einen Apfel ______. (essen) 

	Max me parle du chef. Max dit que le chef  ______ les pâtes hier. (cuire)
	Max erzählt mir vom Chef. Max sagt, dass der Chef die Nudeln gestern ______. (kochen)

	Leo me parle de la fille. Leo croit que la fille ______ aux cartes demain. (jouer)
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen morgen Karten ______. (spielen)

	Marie me parle de la serveuse. Marie pense que la serveuse ______ la table demain. (laver)
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin den Tisch morgen ______. (säubern)

	Max me parle du professeur. Max dit que le professeur ______  la lettre demain.
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief morgen ______. (schreiben)

	Lisa me parle de l’actrice. Lisa apprend que l'actrice ______ la chanson demain.
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin morgen ein Lied ______. (singen)

	Leo me parle du policier. Leo croit que le policier ______  fort demain.
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist morgen laut ______. (reden)

	Marie me parle du garçon. Marie pense que le garçon ______  une pomme demain.
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge morgen einen Apfel ______. (essen) 

	Max me parle du chef. Max dit que le chef  ______ les pâtes demain.
	Max erzählt mir vom Chef. Max sagt, dass der Chef die Nudeln morgen ______. (kochen)

	Leo me parle de la fille. Leo croit que la fille ______ aux cartes maintenant. (jouer)
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen jetzt Karten ______. (spielen)

	Marie me parle de la serveuse. Marie pense que la serveuse ______ la table maintenant. (laver)
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin den Tisch jetzt  ______. (säubern)

	Max me parle du professeur. Max dit que le professeur ______  la lettre maintenant. (écrire)
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief jetzt ______. (schreiben)

	Lisa me parle de l’actrice. Lisa apprend que l'actrice ______ la chanson maintenant. (chanter)
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin jetzt ein Lied ______. (singen)

	Leo me parle du policier. Leo croit que le policier ______ fort maintenant. (parler)
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist jetzt laut ______. (reden)

	Marie me parle du garçon. Marie pense que le garçon ______ une pomme maintenant. (manger)
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge jetzt einen Apfel ______. (essen) 

	Max me parle du chef. Max dit que le chef  ______ les pâtes maintenant. (cuire)
	Max erzählt mir vom Chef. Max sagt, dass der Chef die Nudeln jetzt ______. (kochen)

	Conditional reference

	French
	German

	Marie veut lire le texte. Si le professeur écrit clairement, Marie _____ le texte. (lire)
	Maria will den Text lesen. Wenn der Lehrer schön schreibt, ______ Maria den Text. (lesen)

	Max veut entendre le discours. Si le policier parle fort, Max _____ le discours. (entendre)
	Max will die Rede hören. Wenn der Polizist laut redet, ______ Max die Rede. (hören)

	Lisa veut boire de l’eau. Si la serveuse lave le verre, Lisa _____ l’eau. (boire)
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubert, ______ Lisa Wasser. (trinken)

	Leo veut dormir. Si la maman chante la berceuse, Leo _____ profondément. (dormir)
	Leo will schlafen. Wenn die Mutter das Wiegenlied singt, ______ Leo tief. (schlafen)

	Max veut manger des pâtes. Si le chef cuit l’eau, Max _____ les pâtes. (manger)
	Max will Nudeln essen. Wenn der Chef das Wasser kocht, ______ Max die Nudeln. (essen)

	Marie veut jouer à la princesse. Si la voisine coud la robe, Marie _____ à la princesse. (jouer)
	Maria will Prinzessin spielen. Wenn die Nachbarin das Kleid näht, _____ Maria Prinzessin. (spielen)

	Lisa veut sentir la peinture. Si l’ouvrier peint le mur, Lisa _____ la peinture. (sentir)
	Lisa will die Farbe (?) riechen. Wenn der Arbeiter die Wand streicht, _____ Lisa die Farbe. (riechen)

	Marie veut lire le texte. Si le professeur écrivait clairement, Marie _____ le texte. (lire)
	Maria will den Text lesen. Wenn der Lehrer schön schreiben würde, ______ Maria den Brief. (lesen)


C1. Sentence completion (continued)
	Max veut entendre le discours. Si le policier parlait fort, Max _____ le discours. (entendre)
	Max will die Rede hören. Wenn der Polizist laut reden würde, ______ Max die Rede. (hören)

	Lisa veut boire de l’eau. Si la serveuse lavait le verre, Lisa _____ l’eau. (boire)
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde, ______ Lisa Wasser. (trinken)

	Leo veut dormir. Si la maman chantait la berceuse, Leo _____ profondément. (dormir)
	Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, ______ Leo tief. (schlafen)

	Max veut manger des pâtes. Si le chef cuisait l’eau, Max _____ les pâtes. (manger)
	Max will Nudeln essen. Wenn der Chef das Wasser kochen würde, ______ Max die Nudeln. (essen)

	Marie veut jouer à la princesse. Si la voisine cousait la robe, Marie _____ à la princesse. (jouer)
	Maria will Prinzessin spielen. Wenn die Nachbarin das Kleid nähen würde, _____ Maria Prinzessin. (spielen)

	Lisa veut sentir la peinture. Si l’ouvrier peignait le mur, Lisa _____ la peinture.  (sentir)
	Lisa will die Farbe  riechen. Wenn der Arbeiter die Wand streichen würde, _____ Lisa die Farbe. (riechen)




	Temporal reference

	French
	German

	Max me parle du médecin. Max croit que le médecin 
dans le salon/le journal/lit
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
gestern/Karten/hat gespielt

	Lisa me parle de l'invité. Lisa pense que l'invité 
dans la chambre/entend/une musique
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin
gestern/hat gesäubert/den Tisch

	Leo me parle du bébé. Leo apprend que le bébé 
profondément/dans la chambre/dort
	Max erzählt mir vom Professor. Max sagt, dass der Professor 
den Brief/gestern/hat geschrieben

	Marie me parle de l’ouvrier. Marie voit que l’ouvrier  
le mur/peint/dans la cuisine
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin ein Lied/hat gesungen/gestern

	Max me parle de la voisine. Max dit que la voisine 
coud/dans la chambre/une robe
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
hat geredet /gestern /laut

	Lisa me parle de l'enfant. Lisa apprend que l'enfant
boit/de l'eau/dans la cuisine.
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge 
hat gegessen/einen Apfel/gestern

	Leo me parle de la maman. Leo pense que la maman
dans la salle de bain/le parfum/sent
	Max erzählt mir vom Chef. Max sagt, dass der Chef  
gestern/die Nudeln/hat gekocht  

	Max me parle du médecin. Max veut que le médecin
dans le salon/le journal/lise
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
morgen/wird spielen/Karten  

	Lisa me parle de l'invité. Lisa regrette que l'invité
dans la chambre/entende/une musique
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin 
den Tisch/morgen/wird säubern

	Leo me parle du bébé. Leo souhaite que le bébé
profondément/dans la chambre/dorme
	Max erzählt mir vom Professor. Max sagt, dass der Professor 
den Brief/ wird schreiben/morgen

	Marie me parle de l’ouvrier. Marie préfère que l’ouvrier   
le mur/peigne/dans la cuisine
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin 
wird singen/morgen/ein Lied

	Max me parle de la voisine. Max souhaite que la voisine
couse/dans la chambre/une robe
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
wird reden/laut/morgen

	Lisa me parle de l'enfant. Lisa empêche que l'enfant
boive/de l'eau/dans la cuisine
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge
morgen/einen Apfel/wird essen  

	Leo me parle de la maman. Leo veut que la maman 
dans la salle de bain/le parfum/sente
	Max erzählt mir vom Chef. Max sagt, dass der Chef 
morgen/wird kochen/die Nudeln

	Max me parle du médecin. Max croit que le médecin 
dans le salon/le journal/lit
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
Karten/jetzt/spielt

	Lisa me parle de l'invité. Lisa pense que l'invité 
dans la chambre/entend/une musique
	Maria erzählt mir von der Kellnerin. Maria denkt, dass die Kellnerin 
den Tisch/säubert/jetzt

	Leo me parle du bébé. Leo apprend que le bébé 
profondément/dans la chambre/dort
	Max erzählt mir vom Professor. Max sagt, dass der Professor 
schreibt/jetzt/den Brief

	Marie me parle de l’ouvrier. Marie voit que l’ouvrier  
le mur/peint/dans la cuisine
	Lisa erzählt mir von der Schauspielerin. Lisa erfährt, dass die Schauspielerin 
singt/ein Lied/jetzt

	Max me parle de la voisine. Max dit que la voisine 
coud/dans la chambre/une robe
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
jetzt/laut/redet

	Lisa me parle de l'enfant. Lisa apprend que l'enfant
boit/de l'eau/dans la cuisine
	Maria erzählt mir von dem Jungen. Maria denkt, dass der Junge
jetzt/isst/einen Apfel

	Leo me parle de la maman. Leo pense que la maman
dans la salle de bain/le parfum/sent 
	Max erzählt mir vom Chef. Max sagt, dass der Chef 
die Nudeln/jetzt/kocht

	Conditional reference

	French
	German

	Marie veut lire le texte. Si le professeur écrit clairement,  
Marie/lira/le texte
	Maria will den Text lesen. Wenn der Lehrer schön schreibt, 
Maria/liest/den Text

	Max veut entendre le discours. Si le policier parle fort,  
Max/le discours/entendra
	Max will die Rede hören. Wenn der Polizist laut redet, 
Max/die Rede/hört

	Lisa veut boire de l’eau. Si la serveuse lave le verre,  
boira/Lisa/de l'eau
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubert, 
trinkt/Lisa/Wasser

	Leo veut dormir. Si la maman chante la berceuse,  
profondément/dormira/Leo
	Leo will schlafen. Wenn die Mutter das Wiegenlied singt, 
schläft/tief/Leo


C2. Word ordering alone
C2. Word ordering alone (continued)
	Max veut manger des pâtes. Si le chef cuit l’eau,
les pâtes/Max/mangera  
	Max will Nudeln essen. Wenn der Chef das Wasser kocht, 
die Nudeln/Max/isst

	Marie veut jouer à la princesse. Si la voisine coud la robe,  
à la princesse/jouera/Marie
	Maria will Prinzessin spielen. Wenn die Nachbarin das Kleid näht, 
Prinzessin/spielt/Maria

	Lisa veut sentir la peinture. Si l’ouvrier peint le mur, 
Lisa/sentira/la peinture
	Lisa will die Farbe riechen. Wenn der Arbeiter die Wand streicht, 
Lisa /riecht/die Farbe

	Marie veut lire le texte. Si le professeur écrivait clairement,  
Marie/le texte/lirait
	Maria will den Text lesen. Wenn der Lehrer schön schreiben würde, 
Maria/den Text/würde lesen

	Max veut entendre le discours. Si le policier parlait fort,  
entendrait/Max/le discours
	Max will die Rede hören. Wenn der Polizist laut reden würde, 
würde hören/Max/die Rede

	Lisa veut boire de l’eau. Si la serveuse lavait le verre,  
boirait/de l'eau/Lisa
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde, 
würde trinken/ Wasser/Lisa

	Leo veut dormir. Si la maman chantait la berceuse, 
profondément/Leo/dormirait
	Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, 
tief/Leo/würde schlafen

	Max veut manger des pâtes. Si le chef cuisait l’eau,  
les pâtes/mangerait/Max
	Max will Nudeln essen. Wenn der Chef das Wasser kochen würde, 
die Nudeln/würde essen/Max

	Marie veut jouer à la princesse. Si la voisine cousait la robe,  
Marie/jouerait/à la princesse
	Maria will Prinzessin spielen. Wenn die Nachbarin das Kleid nähen würde, 
Maria/würde spielen/Prinzessin

	Lisa veut sentir la peinture. Si l’ouvrier peignait le mur,  
Lisa/la peinture/sentirait
	Lisa will die Farbe riechen. Wenn der Arbeiter die Wand streichen würde, 
Lisa /die Farbe/würde riechen



C3. Word ordering and inflection
	Temporal reference

	French
	German

	Leo me parle de la fille. Leo croit que la fille 
hier/aux cartes/jouer
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
gestern/Karten/spielen

	Leo me parle du policier. Leo croit que le policier 
parler/hier/fort
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
reden /gestern /laut

	Leo me parle de la fille. Leo croit que la fille
demain/jouer/aux cartes
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
morgen/spielen/Karten  

	Leo me parle du policier. Leo croit que le policier 
parler/fort/demain
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
reden/laut/morgen

	Leo me parle de la fille. Leo croit que la fille 
aux cartes/maintenant/jouer
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen 
Karten/jetzt/spielen

	Leo me parle du policier. Leo croit que le policier 
maintenant/fort/parler
	Leo erzählt mir vom Polizisten. Leo glaubt, dass der Polizist 
jetzt/laut/reden

	Conditional reference

	French
	German

	Lisa veut boire de l’eau. Si la serveuse lave le verre,  
boire/Lisa/de l'eau
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubert, 
trinken/Lisa/Wasser

	Leo veut dormir. Si la maman chante la berceuse,  
profondément/dormir/Leo
	Leo will schlafen. Wenn die Mutter das Wiegenlied singt, 
schlafen/tief/Leo

	Max veut manger des pâtes. Si le chef cuit l’eau,  
les pâtes/Max/manger
	Max will Nudeln essen. Wenn der Chef das Wasser kocht, 
die Nudeln/Max/essen

	Lisa veut boire de l’eau. Si la serveuse lavait le verre,  
boire/de l'eau/Lisa
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde, 
trinken/ Wasser/Lisa

	Leo veut dormir. Si la maman chantait la berceuse, 
profondément/Leo/dormir
	Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, 
tief/Leo/schlafen

	Max veut manger des pâtes. Si le chef cuisait l’eau,  
les pâtes/manger/Max
	Max will Nudeln essen. Wenn der Chef das Wasser kochen würde, 
die Nudeln/essen/Max



C4. Grammaticality judgment
	Temporal reference

	French
	German

	Leo me parle de la fille. Leo croit que la fille a joué aux cartes hier.
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen gestern Karten gespielt hat.

	Marie me parle du chef. Marie pense que le chef a cuit les pâtes hier.
	Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln gestern gekocht hat.

	Max me parle du professeur. Max dit que le professeur a écrit la lettre hier.
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief gestern geschrieben hat.

	Lisa me parle de la serveuse. Lisa apprend que la serveuse a lavé la table hier.
	Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch gestern gesäubert hat.  

	Leo me parle de la fille. Leo croit que la fille jouera aux cartes demain.
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen morgen Karten spielen wird.

	Marie me parle du chef. Marie pense que le chef cuira les pâtes demain .
	Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln morgen kochen wird.


	Max me parle du professeur. Max dit que le professeur écrira la lettre demain.
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief morgen schreiben wird.

	Lisa me parle de la serveuse. Lisa apprend que la serveuse lavera la table demain.
	Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch morgen säubern wird. 

	Leo me parle de la fille. Leo croit que la fille joue aux cartes maintenant.
	Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen jetzt Karten spielt.

	Marie me parle du chef. Marie pense que le chef cuit les pâtes maintenant.
	Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln jetzt kocht. 

	Max me parle du professeur. Max dit que le professeur écrit la lettre maintenant.
	Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief jetzt schreibt.

	Lisa me parle de la serveuse. Lisa apprend que la serveuse lave la table maintenant.
	Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch jetzt säubert. 

	*Leo me parle de la fille. Leo croit que la fille jouera aux cartes hier.
	*Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen gestern Karten spielen wird.

	*Marie me parle du chef. Marie pense que le chef cuira les pâtes hier.
	*Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln gestern kochen wird. 

	*Max me parle du professeur. Max dit que le professeur écrira la lettre hier.
	*Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief gestern schreiben wird.

	*Lisa me parle de la serveuse. Lisa apprend que la serveuse lave la table hier.
	*Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch gestern säubert.

	*Leo me parle de la fille. Leo croit que la fille joue aux cartes hier.
	*Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen gestern Karten spielt.

	*Marie me parle du chef. Marie pense que le chef cuit les pâtes hier .
	*Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln gestern kocht.

	*Max me parle du professeur. Max dit que le professeur a écrit la lettre maintenant.
	*Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief jetzt geschrieben hat.

	*Lisa me parle de la serveuse. Lisa apprend que la serveuse a lavé la table maintenant.
	*Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch jetzt gesäubert wird. 

	*Leo me parle de la fille. Leo croit que la fille a joué aux cartes maintenant.
	*Leo erzählt mir vom Mädchen. Leo glaubt, dass das Mädchen jetzt Karten gespielt hat.

	*Marie me parle du chef. Marie pense que le chef a cuit les pâtes demain.
	*Maria erzählt mir vom Chef. Maria sagt, dass der Chef die Nudeln morgen gekocht hat.

	*Max me parle du professeur. Max dit que le professeur a écrit la lettre demain.
	*Max erzählt mir vom Professor. Max sagt, dass der Professor den Brief morgen geschrieben hat.

	*Lisa me parle de la serveuse. Lisa apprend que la serveuse a lavé la table demain.
	*Lisa erzählt mir von der Kellnerin. Lisa denkt, dass die Kellnerin den Tisch morgen gesäubert hat.

	Conditional reference

	French
	German

	Marie veut lire le texte. Si le professeur écrit clairement, Marie lira le texte.
	Maria will den Text lesen. Wenn der Lehrer schön schreibt, liest Maria den Text. 

	Max veut entendre le discours. Si le policier parle fort, Max entendra le discours.
	Max will die Rede hören. Wenn der Polizist laut redet, hört Max die Rede. 

	Lisa veut boire de l’eau. Si la serveuse lave le verre, Lisa boira l’eau.
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubert, trinkt Lisa Wasser. 

	Leo veut dormir. Si la maman chante la berceuse, Leo dormira profondément.
	Leo will schlafen. Wenn die Mutter das Wiegenlied singt, schläft Leo tief. 

	Marie veut lire le texte. Si le professeur écrivait clairement, Marie lirait le texte.
	Maria will den Text lesen. Wenn der Lehrer schön schreiben würde, würde Maria den Brief lesen.

	Max veut entendre le discours. Si le policier parlait fort, Max entendrait le discours.
	Max will die Rede hören. Wenn der Polizist laut reden würde, würde Max die Rede hören.

	Lisa veut boire de l’eau. Si la serveuse lavait le verre, Lisa boirait l’eau.
	Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde, würde Lisa Wasser trinken.

	Leo veut dormir. Si la maman chantait la berceuse, Leo dormirait profondément.
	Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, würde Leo tief schlafen.

	*Marie veut lire le texte. Si le professeur écrit clairement, Marie lirait le texte.
	*Maria will den Text lesen. Wenn der Lehrer schön schreibt, würde Maria den Text lesen. 

	*Max veut entendre le discours. Si le policier parle fort, Max entendrait le discours.
	*Max will die Rede hören. Wenn der Polizist laut redet, würde Max die Rede hören. 

	*Lisa veut boire de l’eau. Si la serveuse lave le verre, Lisa boirait l’eau.
	*Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubert, würde Lisa Wasser trinken. 

	*Leo veut dormir. Si la maman chante la berceuse, Leo dormirait profondément.
	*Leo will schlafen. Wenn die Mutter das Wiegenlied singt, würde Leo tief schlafen. 

	*Marie veut lire le texte. Si le professeur écrivait clairement, Marie lira le texte.
	*Maria will den Text lesen. Wenn der Professor schön schreiben würde, liest Maria den Text.

	*Max veut entendre le discours. Si le policier parlait fort, Max entendra le discours.
	*Max will die Rede hören. Wenn der Polizist laut reden würde, hört Max die Rede.

	*Lisa veut boire de l’eau. Si la serveuse lavait le verre, Lisa boira l’eau.
	*Lisa will Wasser trinken. Wenn die Kellnerin das Glas säubern würde, trinkt Lisa Wasser.

	*Leo veut dormir. Si la maman chantait la berceuse, Leo dormira profondément.
	*Leo will schlafen. Wenn die Mutter das Wiegenlied singen würde, schläft Leo tief.


C4. Grammaticality judgment (continued)


Appendix D. Detailed number of error types per condition and task in production

	[bookmark: _Hlk152586411]
	Substitution
	
	Omission
	
	Other

	
	FR
	GE
	
	FR
	GE
	
	FR
	GE

	Tense
	
	
	
	
	
	
	
	

	    Sentence completion 
	20
	18
	
	0
	4 
	
	1 
	1 

	    Word ordering alone 
	2 
	0
	
	0
	0
	
	1 
	0

	Word ordering and inflection 
	3 
	3 
	
	0
	2 
	
	0
	0

	    All tasks
	25
	21
	
	0
	6
	
	2
	1

	Mood
	
	
	
	
	
	
	
	

	    Sentence completion
	11 
	23 
	
	0
	0
	
	0
	3

	    Word ordering
	3 
	0
	
	0
	0
	
	2 
	0

	   Word ordering and inflection
	6 
	9 
	
	0
	0
	
	1 
	0

	     All tasks
	20
	32
	
	0
	0
	
	3
	3

	Total
	45
	53
	
	0
	6
	
	5
	4


FR: French; GE: German.
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1     This is an Accepted Manuscript of an article published by Taylor & Francis in  Aphasiology  on   2 4   March 202 5 ,  available at:   https://doi.org/10.1080/02687038.2025.2479792 ].                    Tense and mood in French and German agrammatism: a morphosemantic  analysis of inflectional impairment.   Mélanie Mottin   –   Catholic  University   of Louvain   melanie.mottin@hotmail.fr     Background:  Studies on verbal inflection in agrammatism have repeatedly reported an  impairment of tense, but it is controversial whether mood is also problematic. It is also unclear  whether dissociations occur within inflectional categories. Inconsistent findings have   led to  several hypotheses for agrammatic impairments of verbal inflection, most of which are rooted  in morphosyntactic analysis  (Nanousi et al., 2006; Wenzlaff & Clahsen, 2004, 2005) .   Aims:  This multiple case study investigated tense and mood in agrammatism in French and  German. The aim was to highlight impairments between and within inflectional categories and  to compare them with morphosyntax - oriented hypotheses on agrammatism.    Methods and procedure : Three French - speaking and four German - speaking people with  agrammatism and matched controls participated in the study. Different tenses and moods were  assessed through sentence completion, word ordering, and grammaticality judgment. A  quantitative analys is and an error type analysis were performed.   Outcomes and results : The people with agrammatism in this study had overall difficulties with  tense and mood. Within - category dissociations were observed, with indicative perfect and  conditional being more problematic in both languages. Substitutions were the main type of  err or, and several crosslinguistic substitution patterns emerged.  This is   consistent with previous  morphosyntactic approaches to agrammatism, but these fail to account for the reported within - category dissociations.    Conclusions : The present study argues for an alternative view anchored in morphosemantics  following Lapointe  (1985) . It suggests that morphosemantic encoding is deficient in  agrammatism. Marked semantic values, such as past and hypothetical, are more error - prone and  typically substituted by less marked semantic values. External factors, such as frequency and  morphologi cal complexity, may also play a role in the agrammatic impairment of verbal  inflection.       Keywords : Agrammatism; Verbal inflection; Aphasiology; French; German.     1. Introduction    People with agrammatic aphasia ( PWAA ) show nonfluency, impairments of functional  categories and verbal morphology, and qualitative and quantitative reduction of syntactic  structures  (Menn & Obler, 1990; Thompson & Bastiaanse, 2012) . Research has concentrated  on agrammatic impairments of verbal morphology, repeatedly reporting selective difficulties  with inflection. Notably, tense has been established as more impaired than agreement in various  languages (Dutch:  Bastiaanse, 2008, 2013 ; German: Wenzlaff & Clahsen, 2004; English:  Clahsen & Ali, 2009 ;  Faroqi - Shah & Thompson, 2004, 2007 ; Italian:  Fyndanis et al., 2015 ;  Greek:  Fyndanis et al., 2012 ; Nanousi et al., 2006   ; Moroccan Arabic:  Diouny & El Ouardi,  2022 ; Hebrew:  Friedmann & Grodzinsky, 1997 ; Ibero - Romance languages:  Gavarró &  Martínez - Ferreiro, 2007) . Despite this finding, several issues remain to be addressed. First, the  aforementioned studies on tense have yielded conflicting results regarding dissociations  between tenses, i.e., whether certain tenses are more impaired than others. Second, unlike te nse, 

