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Abstract 
This two-part paper is concerned with the processing of two types of compound future in 
Polish, with infinitival and participial complements. In the first part we present a design 
and predictions of an ERP study whose goal was to monitor the EEG correlates of two 
types of temporal mismatches: i) tense mismatches between the future auxiliary and the 
past tense modifier wczoraj (‘yesterday’) relative to the jutro (‘tomorrow’) baseline and ii) 
aspect mismatches between the future auxiliary and the perfective aspect of the lexical 
complement relative to the imperfective baseline. In addition, we wanted to assess whether 
matching tense specifications in different words of a  sentence can cause grammatical il-
lusions. To this aim, we tested whether the presence of the adverb wczoraj (‘yesterday’) 
(specified for [past]) could give rise to an illusion of grammaticality for perfectives as 
l-participles (allegedly [past] marked), but not as infinitives (not having any [past] speci-
fication). The study and its results as well as a general discussion of the findings will be 
presented in Part II of the paper. 

Keywords
processing of compound future constructions, tense and aspect mismatches, grammatical 
illusion, tense illusion, ERP, Polish

Streszczenie 
Ten dwuczęściowy artykuł dotyczy przetwarzania dwóch rodzajów złożonych konstrukcji 
czasu przyszłego w języku polskim (z czasownikiem leksykalnym w formie imiesłowu i bez-
okolicznika). W pierwszej części przedstawiony jest projekt (design) i prognozy (hypotheses) 
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badania ERP, którego celem było monitorowanie korelatów EEG dwóch rodzajów tempo-
ralnych niezgodności: i) niezgodności pod względem czasu pomiędzy czasownikiem posił-
kowym czasu przyszłego a modyfikatorem czasu przeszłego wczoraj (w porównaniu z se-
mantycznie zgodnym modyfikatorem jutro) oraz ii) niezgodności pod względem aspektu 
między czasownikiem posiłkowym a formą dokonaną czasownika leksykalnego (w porów- 
naniu z  wymaganą formą niedokonaną). Ponadto celem badania było sprawdzenie, czy 
(nie)dopasowanie pod względem kategorii czasu między określonymi słowami w zdaniu 
może spowodować iluzje gramatyczności poprzez określenie, czy obecność przysłówka 
wczoraj wywołuje złudzenie gramatyczności w przypadku dokonanych dopełnień imiesło-
wowych, ale nie bezokolicznikowych. Tylko pierwsze z nich są powierzchownie identyczne 
z formami czasu przeszłego, potencjalnie więc mają cechę [past]. Szczegółowy opis badania 
i jego wyników, a także ogólna dyskusja zostaną przedstawione w drugiej części artykułu.

Słowa kluczowe 
przetwarzanie złożonych konstrukcji czasu przyszłego, niezgodności czasu i aspektu, iluzja 
gramatyczności, iluzja czasu (iluzja temporalna), ERP, język polski

1. The issue

It is a well-known fact from the literature (see, e.g., Dahl and Velupillai 2011) 
that languages usually possess more than one means to convey future time 
reference. This is also the case in Polish where future time reference can be 
expressed either by using a present tense form of a perfective (PFV) lexical 
verb (see (1)) or by using compound future constructions consisting of a fu-
ture auxiliary and a lexical verb. Polish presents an especially interesting case 
since it has two variants of compound future constructions: one in which the 
future auxiliary is complemented by an infinitive (see (2)) and one in which 
the future auxiliary is complemented by a lexical verb in the so-called l-parti-
ciple form (see (3)). In both cases the lexical verb complement must be in im-
perfective (IPFV) aspect. 

(1) Janek pomaluje pokój Zosi.
Janek paintPFV.PRS.3SG room ZosiaGEN
‘Janek will paint Zosia’s room.’

(2) Janek będzie malować / *pomalować pokój Zosi. 
Janek beAUX.3SG paintIPFV.INF  / *paintPFV.INF room ZosiaGEN
‘Janek will pain/be painting Zosia’s room.’

(3) Janek będzie malował / *pomalował pokój Zosi.
Janek beAUX.3SG paintIPFV.PTCP.SG.M / *paintPFV.PTCP.SG.M room ZosiaGEN
‘Janek will pain/be painting Zosia’s room.’

While future tense constructions in Polish has recently received an increased 
attention in the theoretical literature (see Błaszczak et al. 2014; Błaszczak 
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2019), little is still known about the processing of these constructions. In this 
paper we intend to fill this gap by reporting the results of an ERP (event related 
potentials) study in which we examined the processing of two types of tempo-
ral mismatches in these two types of compound future constructions in Polish 
(see (4)): (i) aspect mismatch between the future auxiliary and the perfective 
aspect of the lexical complement (relative to the imperfective baseline), and 
(ii) tense mismatch between the future auxiliary and the past tense modifier 
‘yesterday’ (relative to the semantically congruent ‘tomorrow’). A special focus 
will be put on violations of type (4b) for reasons explained below. 

(4)  a. FUTURE AUXILIARY będzie + *PFV/IPFV (aspect mismatch)

 b. FUTURE AUXILIARY będzie + *YESTERDAY/TOMORROW (tense mismatch)

The first thing to notice is that here is no difference in meaning between the 
two variants of compound future in Polish illustrated in (2) and (3): they are 
in free variation (see Fisiak et al. 1978: 106). However, there is an important 
morphological difference between them: in contrast with the inifinitival form, 
the l-participle is specified for number and gender. What makes Polish inter-
esting in the context of the present paper is the fact that the l-participle form 
is also a form used in the past tense constructions in Polish, as shown in (5). 
In contrast with compound future constructions, in past tense constructions 
both imperfective and perfective verbs are allowed. 

(5) Janek malował / pomalował pokój Zosi.
Janek paintIPFV.PTCP.SG.M / paintPFV.PTCP.SG.M room ZosiaGEN
‘Janek was painting / painted Zosia’s room.’

Most importantly, for third person subjects the form of the lexical verb (the 
underlined form in the examples below) is superficially identical in compound 
future with participial complements and (imperfective) past tense construc-
tions in Polish, as shown in (6a,b). Crucially, whereas the imperfective form of 
the l-participle is a form that can occur both in future and past constructions 
(see (6)), the same is not true for the perfective variant of the l-participle. The 
latter does not appear in future constructions (its use is ungrammatical there; 
see (7a)) but it does occur in past constructions; see (7b). 

(6)   imperfective l-participles (future, past)
a. Janek będzie jutro malował pokój Zosi.
 Janek beAUX.3SG tomorrow paintIPFV.PTCP.SG.M room ZosiaGEN
 ‘Janek will be painting Zosia’s room tomorrow.’

b. Janek wczoraj malował pokój Zosi.
 Janek yesterday paintIPFV.PTCP.SG.M room ZosiaGEN
 ‘Janek was painting Zosia’s room yesterday.’
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(7)   perfective l-participles (*future, past)
a. Janek będzie jutro *pomalował pokój Zosi.
  Janek beAUX.3SG tomorrow paintPFV.PTCP.SG.M room ZosiaGEN

 b. Janek wczoraj pomalował pokój Zosi.
  Janek yesterday paintPFV.PTCP.SG.M room ZosiaGEN
  ‘Janek painted Zosia’s room yesterday.’

Another crucial point is the contrast between the l-participles, on the one hand, 
and the infinitival forms, on the other hand. While l-participles occur both in 
future constructions (the imperfective ones) and past constructions (both im-
perfective and perfective ones) (see (6)–(7)), infinitival forms are used in fu-
ture constructions (the imperfective ones) but not in past constructions re-
gardless of aspect, as shown in (8) and (9) respectively. In other words, we will 
not find bare uses of infinitives in past tense sentences, as in (9) (in contrast 
with (6b) and (7b)).

(8)   future (imperfective infinitive, *perfective infinitive)
a. Janek będzie jutro malować pokój Zosi.
  Janek beAUX.3SG tomorrow paintIPFV.INF room ZosiaGEN
  ‘Janek will be painting Zosia’s room tomorrow.’

 b. Janek będzie jutro *pomalować pokój Zosi.
  Janek beAUX.3SG tomorrow paintPFV.INF room ZosiaGEN

(9)   past (*imperfective infinitive, *perfective infinitive)
a. Janek wczoraj *malować pokój Zosi.
  Janek yesterday paintIPFV.INF room ZosiaGEN

 b. Janek wczoraj *pomalować pokój Zosi.
  Janek yesterday paintPFV.INF room ZosiaGEN

With this background in mind, we can now ask the central question of the pre-
sent paper: Can matching TENSE specifications in different words of a  sen-
tence give rise to grammatical illusions and thus create opportunities for er-
rors? In the examples provided so far, only semantically compatible temporal 
adverbs have been used: jutro ‘tomorrow’ in future sentences and wczoraj ‘yes-
terday’ in past tense sentences. The intriguing question is what will happen 
when in future sentences (with a future auxiliary), instead of ‘tomorrow’, a se-
mantically incongruent temporal modifier ‘yesterday’ is used. Thus, the sce-
nario (comparison) we are interested in would be the following:

(10) a. future auxiliary + tomorrow + lexical verb + object

vs.

 b. future auxiliary + yesterday + lexical verb + object
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Of course, the use of wczoraj ‘yesterday’ violates the selectional restriction of 
the future auxiliary, so such sentences are ungrammatical and judged as such 
by native speakers. The important question is, however, whether the presence 
of ‘yesterday’ will affect the processing of the lexical verb and the following el-
ement in the sentence in any other significant way in addition to the violation 
caused by the mismatch between the future auxiliary and the past tense modi-
fier. Will the comprehender be misled by the presence of the past tense modifier 
and at least fleetingly consider it for the purpose of interpretation? Importantly, 
the presence of ‘yesterday’ should not have any misleading effect in the case of 
infinitival complements. This is because, as has been pointed out above (recall 
(9)), infinitives (unless they are a complement of some modal verb) are not used 
in past sentences and they are certainly not specified for past tense features, as 
indicated in (11)–(12) (asterisks indicate the source of ungrammaticality). 

(11a) ‘tomorrow_imperfective_infinitive’ 
 Janek będzie jutro malować pokój Zosi.
 Janek will tomorrow paintIPFV.INF room (of) Zosia
  [FUTURE] [FUTURE] [    ]

(11b) ‘yesterday_imperfective_infinitive’ 
 Janek będzie *wczoraj malować pokój Zosi.
 Janek will yesterday paintIPFV.INF room (of) Zosia
  [FUTURE] [PAST] [    ]

(12a) ‘tomorrow_perfective_infinitive’ 
 Janek będzie jutro *pomalować pokój Zosi.
 Janek will tomorrow paintPFV.INF room (of) Zosia
  [FUTURE] [FUTURE] [    ]

(12b) ‘yesterday_perfective_infinitive’ 
 Janek będzie *wczoraj *pomalować pokój Zosi.
 Janek will yesterday paintPFV.INF room (of) Zosia
  [FUTURE] [PAST] [    ]

The situation might be different in the case of participial complements since – 
as discussed above (recall (6) and (7)) – these are the forms which are also 
used in past tense constructions; hence, they could potentially be associat-
ed with a [past] feature (either intrinsically or this feature could be activated 
(primed) on a participle in the immediate vicinity of a past tense modifier 
‘yesterday’ if necessary, i.e., when there is an error signal at that position). In 
other words, given that the combination of a past tense modifier ‘yesterday’ 
and an l-participle as such is a licit piece of structure and it has an acceptable 
interpretation on its own (as a  fragment) (recall (6b) and (7b)), one might 
potentially expect it to be suspectible to a grammatical illusion, as indicated 
in (13)–(14) (again, the asterisks indicate the source of ungrammaticality in 
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each case).1 This illusory licensing effect might be stronger in the case of per-
fective participles, as in (14b), than in the case of imperfective participles, as in 
(13b). This is because an imperfective participle, but not a perfective one, by itself 
is compatible with (is licensed by) the future auxiliary. By contrast, a perfective 
participle is not licensed by the future auxiliary, but it is very well compatible with 
a  past tense modifier, which might mislead the comprehenders even stronger.

(13a) ‘tomorrow_imperfective_participle’
 Janek będzie jutro malował pokój Zosi.
 Janek will tomorrow paintIPFV.PTCP.SG.M room (of) Zosia
  [FUTURE] [FUTURE] [    ]

(13b) ‘yesterday_imperfective_participle’
 Janek będzie *wczoraj malował pokój Zosi.
 Janek will yesterday paintIPFV.PTCP.SG.M room (of) Zosia
  [FUTURE] [PAST] [??PAST]

(14a) ‘tomorrow_perfective_participle’
 Janek będzie jutro *pomalował pokój Zosi.
 Janek will tomorrow paintPFV.PTCP.SG.M room (of) Zosia
  [FUTURE] [FUTURE] [    ]

(14b) ‘yesterday_perfective_participle’
 Janek będzie *wczoraj *pomalował pokój Zosi.
 Janek will yesterday paintPFV.PTCP.SG.M room (of) Zosia
  [FUTURE] [PAST] [?PAST]

Putting all these observations together, if matching TENSE specifications in 
different words of a  sentence can cause grammatical illusions, then we may 
expect to find significant differences in the online processing of the two vari-
ants of compound future constructions in Polish. More precisely, two such dif-
ferences are potentially expected. For one thing, illusory licensing effects may 
arise with participial complements but not the infinitival ones, and secondly, 
the interference from the mismatching adverbial ‘yesterday’ may be stronger 
for perfective participles than imperfective ones. 

Table 1 provides an overview over the present ERP study (see Part II for de-
tails). In order to be able to formulate specific predictions as to expected ERP 
outcomes, we will first provide the necessary background in section 2. We will 

1 The corpus search (the full National Corpus of Polish (NKJP), 1800M segments, Prze-
piórkowski et al. 2012) has not revealed relevant examples which could indicate a  tense illu-
sion effect. Only one potential candidate example with ‘yesterday’ and future auxiliary będzie 
+  l-participle (wczoraj będzie miał ‘yesterday (he) will have.PTCP.SG.M’) has been found (see 
[IJPPAN_PolPr_GKb00202]). However, from the previous context it is not clear what the in-
tended temporal reference is: whether it is past tense (in which case, the sentence should be 
wczoraj miał ‘yesterday (he) had’) or whether it is rather future time (in which case the correct 
form would be będzie miał ‘(he) will have’).
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start with a brief summary of the relevant findings from previous ERP stud-
ies on tense/aspect violations (section 2.1), followed by a concise overview of 
real-time sentence processing and linguistic illusions (section 2.2), as well as 
relevant observations concerning the processing of ungrammatical sentences 
containing two anomalies (section 2.3), since such sentences are of primary 
interest in the context of the present research question [recall ex. (12b) and 
(14b)]. On this basis, we will then formulate our research hypotheses in sec-
tion 3. The study and its results will be presented in Part II of this paper. 

Table 1. Experimental design and sample set of stimuli sentences2 (asterisks indicate the source 
of ungrammaticality)

verb type
[participle]

verb type
[infinitive]

aspect  
[imperfective]

aspect 
[perfective]

aspect  
[imperfective]

aspect
[perfective]

ad
ve

rb
[n

on
e]

będzie malował 
pokój

‘will paintedI.SG..M 
room’

[ex. (3)]

będzie 
*pomalował pokój

‘will paintedP.SG..M 
room’

[ex. (3)]

będzie malować 
pokój

‘will paintI room’

 
[ex. (2)]

będzie 
*pomalować pokój

‘will paintP room’

 
[ex. (2)]

ad
ve

rb
[to

m
or

ro
w

]

będzie jutro  
malował pokój

‘will tomorrow 
paintedI.SG..M room’

[ex. (13a)]

będzie jutro 
*pomalował pokój

‘will tomorrow 
paintedP.SG..M room’

[ex. (14a)]

będzie jutro  
malować pokój

‘will tomorrow 
paintI room’

[ex. (11a)]

będzie jutro 
*pomalować pokój

‘will tomorrow  
paintP room’

[ex. (12a)]

ad
ve

rb
[y

es
te

rd
ay

]

będzie *wczoraj 
malował pokój

‘will yesterday 
paintedI.SG..M room’

[ex. (13b)]

będzie *wczoraj 
*pomalował pokój

‘will yesterday 
paintedP.SG..M room’

[ex. (14b)]

będzie *wczoraj 
malować pokój

‘will yesterday  
paintI room’

[ex. (11b)]

będzie *wczoraj 
*pomalować pokój

‘will yesterday  
paintP room’

[ex. (12b)]

2 In Table 1 only the relevant fragments of stimuli sentences are presented in the interest of 
clarity. Also the English glosses are simplified: the forms ‘painted’ and ‘paint’ are used as glosses 
for l-participles and infinitives respectively. Aspect values are indicated by the superscript I and 
P (for imperfective and perfective respectively).
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2. Relevant background

2.1. Previous ERP research on tense/aspect violations 
The previous ERP studies on tense/aspect violations basically include two types 
of anomalies (see Dillon et al. 2012). The first type concerns the morphosyntax 
of the auxiliary-verb sequences (specific morphosyntactic requirements), as 
schematized in (15a). The second type of error is caused by the mismatch be-
tween a temporal adverbial, to be more precise, the temporal frame specified 
by the adverbial modifier in which the main eventuality has to be located, and 
the (tense/aspect) form of the verb, as indicated in (15b). Importantly, none of 
the studies discussed below examined the question of potential tense-related 
illusions of grammaticality. As will become immediately clear, the stimuli used 
in these studies did not allow to ask such a question either as there was no ele-
ment involved which could cause interference and mislead the comprehender 
in the first place.

(15) a. * Auxiliary > Verb (in a wrong form)
b. * Temporal adverbial > Verb (in a wrong tense/aspect form)

Concerning the first type of anomaly, two ERP studies are of interest. Osterhout 
and Nicol (1999) investigated, among other things, structures with a modal 
verb which was incorretly followed by a present participle (-ing) form of the 
verb, as in The new fighter planes can *flying faster than anyone expected (ibid., 
p. 289). In Allen et al.’s (2003) study sentences with the auxiliary will followed 
by the past tense form of a lexical verb, as in The man will *worked/*stood on 
the platform (ibid., p. 410), were examined. In both studies, the ERPs elicited 
by the incorrect verb forms, as compared with the correct ones, were signifi-
cantly more positive in the late time window (500–800 ms epoch in Osterhout 
and Nicol’s 1999 study and 500–900 ms epoch in Allen et al.’s 2003 study), and 
these effects were maximal in posterior sites, which is consistent with the dis-
tribution of the P600. In an earlier time window, 300–500 ms post onset of the 
verb, the effects were negligible. 

As far as tense violations of type (15b) are concerned, in various studies two 
major effects, an early negativity and a late positivity, have been reported. The 
reported positivities showed a timing at around 600–700 ms and a posterior 
scalp distribution, which is characteristic of a P600. In contrast, the observed 
negativities in the responses to the anomaly caused by the mismatch between 
the temporal modifier and the (tense/aspect) form of the verb revealed differ-
ences in the topography and temporal profile across studies, which might be 
due to the specifics of the linguistic stimuli used in the respective studies. For 
example, Steinhauer and Ullman (2002) and Newman et al. (2007) investigat-
ed English sentenses in which the adverb yesterday was erroneously followed 
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by a stem (unmarked) form of (regular and irregular) verbs instead of their 
correct past tense forms; cf. Yesterday, I *sail Diane’s boat to Boston / Yesterday, 
we *eat Peter’s cake in the kitchen (Steinhauer and Ullman 2002: 63); Yesterday 
I *frown at Billy / Yesterday I *grind up coffee (Newman et al. 2007: 438). The 
first study reports centro-parietal (N400-like) negativities in the 300–400 ms 
time window (for irregular verbs) and left-anterior negativity (LAN) in the 
400–500 ms time window (for regular and irregular verbs). Newman and col-
leagues found an enhanced left-anterior negativity for regular verbs in the 
300–500 ms time window. Notably, neither study report differences in the late 
positivities elicited by erroneously used regular and irregular verbs.

Unlike in the two studies mentioned above, in other studies, for example, 
by Baggio (2004, 2008), Zhang and Zhang (2008), Dillon et al. (2012), the verb 
form mismatching the temporal specification of the adverbial modifier was ex-
plicitely morphologically marked. In the study reported in Baggio (2008) (see 
also Baggio 2004), Dutch sentences with a past temporal modifier followed 
by a present tense verb as in Afgelopen zondag *lakt Vincent de kozijnen van 
zijn landhuis ‘Last Sunday *paints Vincent the window-frames of his coun-
try-house’ (ibid., p. 43) were investigated. Tense violations elicited a negativity 
over left-anterior scalp sites with a latency of 200–400 ms after the verb onset 
which was followed by a positivity over right-posterior sites at about 700 ms. 
Also Dillon et al. (2012) found a similar biphasic, negative-positive, response 
to tense violations in Hindi, where the violation consisted in a mismatch be-
tween a past temporal modifier and a future tense nonperfective form of the 
verb (correctly, the verb should be in past perfective form). However, unlike 
in Baggio’s study, the negativity reported by Dillon and colleagues for the 200–
400 ms time window showed a posterior rather than anterior scalp distribu-
tion. A negativity with a similar latency (200–400 ms) and distribution (poste-
rior and left central) followed by a P600 was also found by Zhang and Zhang 
(2008) in response to aspectual mismatches in Chinese Mandarin, for example, 
in sentences in which the progressive (imperfective) adverbial zhengzai ‘ongo-
ing’ was followed by the incompatible perfective marker le (ibid., p. 1040).

Before concluding this subsection, one remark is in order. In the studies re-
ported above, the temporal adverbial always preceeded the errorenously used 
verb form. Baggio’s (2004) study on tense violations in Dutch is a remarkable 
exception in this respect as he also examined sentences in which a verb in the 
present tense form was followed by a past tense modifier, as in Julian wint *af-
gelopen lente een literatuur prijs in Frankrijk ‘Julian wins *last spring a  liter-
ature prize in France’ (ibid., p. 11). Similarly to the ERP effects reported in 
the other studies mentioned above, in incorrect sentences, as compared with 
the correct ones, ERPs to the critical segment (temporal adverbial) were more 
negative over left frontal and fronto-central sites in the 300–500 ms time win-
dow and more positive over right temporo-parietal sites in a later time window 
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(with a peak around 800 ms). However, these effects failed to reach statistical 
significance (ibid., pp. 14, 18). 

To sum up the discussion so far, tense/aspect violations elicited late poste-
rior positivities (a P600) on the critical segment (be it an erroneous verb form 
or an incompatible adverbial) consistently across various studies. Additionally, 
in the earlier time windows (200–400 ms, 300–500 ms) locked to the onset of 
a critical segment, negativities have been reported. 

2.2. Real-time sentence processing and linguistic illusions
As we have seen in the preceding section, the human parser is constrained by 
grammatical constraints at very early stages of analysis and it is able to detect 
mismatching feature specifications as early as at 300–500 ms after the onset of 
a critical stimulus (for further discussion, see Kaan 2007 and the references cited 
there). There is also evidence that the parser respects sytanctic constraints, for 
example, it does not attempt to associate fillers with syntactically inaccessible 
positions, located in the so-called syntactic ‘islands’. The parser does not con-
sider ilicit antecedents for reflexive pronouns either, thus obeying Principle A of 
the Binding Theory (see Phillips et al. 2011). The initial impression of a perfect-
ly working parser that can implement even complex grammatical constraints 
with high accuracy is not correct, though, as there is plenty of experimental evi-
dence that the parser makes errors and is less accurate in the implementation of 
some other, in fact often simple constraints (Lewis and Phillips 2015; Phillips et 
al. 2011). For example, the parser seems to be misled by the presence of a poten-
tial but structurally inaccessible licensor for a negative polarity item (NPI) (here: 
ever) in cases such as The restaurants [that no local newspapers have recommend-
ed in their dining reviews] have ever gone out of business (Xiang et al. 2009: 44). 
The results of speeded grammaticality judgements (see Drenhaus et al. 2005 for 
German) show that the presence of a negative licensor in a structurally inaccessi-
ble (non-c-commanding) position increases the acceptance rates, that is, partici-
pants incorrectly more often accept such sentences relative to sentences with no 
licensor at all (cf. *Most restaurants [that the local newspapers have recommended 
in their dining reviews] have ever gone out of business), which suggests that they 
fleetingly treat such sentences as appropriately licensed (Lewis and Phillips 2015: 
37). Xiang et al. (2009: 47–48) in their ERP experiment on NPI processing in 
English found a reduction of the P600 in ungrammatical sentences with a poten-
tial but structurally inaccessible (non-c-commanding) licensor, as compared to 
ungrammatical sentences with no licensor at all, which the authors take to indi-
cate “that the intrusive licensor in some way disrupts the earliest stages of gram-
maticality detection for NPIs” (ibid., p. 51). 

Illusory licensing effects have been found not only for NPIs. Other 
prominent examples demonstrating the susceptibility of comprehenders to 
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grammatical illusions include case (see, e.g., Bader and Meng 1999; Bader et al. 
2000) and agreement in gender (see, e.g., Slioussar and Malko 2016) and num-
ber. With respect to the latter, it has been shown in the literature (see Bock and 
Miller 1991; Clifton et al. 1999; Pearlmutter et al. 1999) that (both in produc-
tion and comprehension) speakers often fail to notice in sentences like (16a) 
that the number marking of the verb is incorrect (it should be singular, instead 
of plural, to match the singular form of the subject; cf. (16b)) when some nom-
inal phrase other than the controller of agreement (here: the cabinets) has the 
matching (here: plural) feature. 

(16) a. *The key[SG] to the cabinets[PL] are[PL] missing.
vs. b. The key[SG] to the cabinets[PL] is[SG] missing.

In comprehension, such an illusion of grammaticality manisfests, e.g., in high-
er error rates and prolonged response times for correct judgements in accept-
ability rating studies (Clifton et al. 1999; see Häussler 2012 for an overview). 
Importanly, against the initial impression in (16), the linear proximity between 
the verb and the “intervening” NP is not a prerequisite for grammatical illu-
sions, as similar effects have also been observed in relative clause configura-
tions, e.g., The drivers[PL] who the runner[SG] wave[PL] to each morning honk 
back cheerfully, in which the distractor (here: the drivers) does not intervene 
between the verb and its subject and despite that, comprehenders are misled 
by its presence (Wagers et al. 2009: 209). 

Another relevant observation is that whereas the incorrect agreement in 
(16a) due to the interference from another NP frequently leads to an illusion 
of grammaticality, the opposite is seldom the case (Lewis and Phillips 2015: 36). 
That is, the correct agreement in (16b) normally does not lead to an illusion of 
ungrammaticality due to interference from another NP (see Wagers et al. 2009). 
In other words, there is an asymmetry: illusion effects seem to be restricted to or 
at least be stronger in ungrammatical sentences (but see Perlmutter et al. 1999; 
Pearlmutter 2000, and Häussler 2012: 146–148, 287–289 for a  general discus-
sion). It seems that the mismatch between the verb and subject number (an error 
signal) may trigger a reanalysis mechanism, which “can check back to see if an 
error was made” (Wagers et al. 2009: 233).3 Notably, this mechanism is not called 
upon in cases when the verb matches the predicted number feature as in the lat-
ter case there is no mismatch that would need to be fixed. Wagers et al. (2009) 
propose that the mechanism in question makes use of cue-based retrieval: all ob-
jects in memory are simultaneously probed for their match to particular featural 

3 Wagers et al. (2009) take the observed asymmetry (lack of ungrammatical illusions) as an 
argument speaking against accounts attributing agreement errors to faulty representation of 
subject number. Häussler (2012) proposes a hybrid model which assumes that agreement errors 
can happen both during the structure assembly phase and during the checking phase.
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cues (Lewis and Phillips 2015: 36). It seems that during this reanalysis process 
a “wrong” element can be mistakenly retrieved if it matches the retrieval cues in 
some relevant way (see Phillips et al. 2011; Wagers et al. 2009).4 

To sum up, the discussion so far has shown that the parser can accurately 
apply many grammatical constraints but in some cases it reveals a suprising fal-
libility. NEGATION (NPI licensing), CASE, NUMBER, GENDER are suspect-
ible to grammatical illusions.5 The behavioral manifestations of grammatical 
illusions are increased acceptability rates for incorrect sentences under time 
pressure (higher error rates and prolonged response times for correct judge-
ments). Electrophysiologically, grammatical illusions, which could be under-
stood as “sucessful interference”, can manifest in a reduced (or absent) P600. 
To the best of our knowledge, there is no work showing that matching TENSE 
specifications in different words of a sentence can cause grammatical illusions, 
similar to what has been described for other grammatical illusion phenomena.

2.3. Processing of ungrammatical sentences with two anomalies
As pointed out in section 1, the crucial sentences in the context of the central 
research question of the present paper are ungrammatical sentences with com-
pound futures containing two anomalies: (i) the mismatching past tense modi-
fier ‘yesterday’ and (ii) a mismatching perfective l-participle (see (17), repeat-
ed from (14b) for convenience).

(17) * Janek będzie wczoraj pomalował pokój Zosi.
 Janek will yesterday paintPFV.PTCP.SG.M room (of) Zosia
  [FUTURE] [PAST] [?PAST]

In a  comparable ERP study by Molinaro et al. (2008) the processing of un-
grammatical sentences that contain two agreement anomalies, an early and 
a late anomaly, as shown in (18a,b), is investigated. 

(18) a.  *The famous dancer[SG] were[PL] nervously preparing themselves[PL] to face the 
crowd.

 b.  *The famous dancer[SG] were[PL] nervously preparing herself[SG] to face the 
crowd.

vs. c.  The famous dancer[SG] was[SG] nervously preparing herself[SG] to face the 
crowd.

4 In the literature several competing accounts of how linguistic illusions come about have 
been proposed, including the relative role of cue-based retrieval, overapplication of alternative 
processing pathways, or feature percolation, depending on the type of illusion (Häussler 2012; 
Parker and Phillips 2016; Vasishth et al. 2008; Xiang et al. 2009). 

5 Another well-known case of a very powerful illusion effect is the so-called comparative 
illusion; cf. More people have been to Russia than I have (Townsend and Bever 2001; Wellwood 
et al. 2018).
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The most important observation is that the processing of the later anomaly 
(here: at the pronoun herself or themselves) can be affected by the processing of 
the early anomaly (here at were). Molinaro and colleagues found that in cases in 
which the form of the reflexive pronoun did not match that of the verb (as 
in (18b)), pronouns elicited a  distributed positivity resembling the P600 ef-
fect. However, this effect was not found when the form of the reflexive pro-
noun matched that of the verb (as in (18a)). Molinaro at al. (2008: 973) suggest 
that this could mean that even if the reflexive pronoun should agree in num-
ber both with the finite verb and the subject (as in (18c)), in cases in which the 
subject disagrees with the verb (as in (18a) and (18b)), the number agreement 
of the reflexive pronoun is checked only with respect to the more recent of the 
two number-marked constituents with which it should agree, namely the finite 
verb. In other words, “the ungrammatical sentence fragment at the verb is left 
in stand-by, and the system goes on checking the agreement between verb and 
pronoun, treated as coherent parts of the verb phrase” (ibid., p. 973).6 Under 
this assumption, the processor detects (and tries to repair) agreement viola-
tion (mismatch in number between the form of the reflexive pronoun and the 
form of the finite verb) only in the case of (18b) but not in the case of (18a), 
which would explain the lack of the P600 in the latter case. In the following 
text, this explanation will be referred to as the recency account.

Another possible explanation, as pointed out by Molinaro and colleagues 
(ibid., p. 972), could be that the first (early) anomaly is resolved in favour of the 
element at which the violation is detected (here: were). In other words, “after 
failing to find number agreement between the subject and the verb, the parser 
modifies the number of the previous fragment representation so that it agrees 
with the verb number” (Molinaro et al. 2008: 972) (this can be viewed as a kind 
of coercion).7 Accordingly, after the first anomaly (incongruency in number) 
has been resolved, the number of the following reflexive pronoun would then 
have to agree with the number of the verb, as in (18a). A disagreeing reflexive 
pronoun, as in (18b), in contrast would evoke a  P600.8 Henceforth, this ex-
plaination will be referred to as the coercion account.

Another important observation in the context of our study is that ERPs 
to final words in ungrammatical sentences have been reported to be more 

6 As Molinaro et al. (2008: 973) point out, “[i]n this case there is no need to presuppose an 
ungrammaticality resolution.”

7 Note that the two explanations proposed by Molinaro et al. (2008), a “coercion” and a “re-
cency” account, resemble the hybrid account of agreement errors put forward by Häussler 
(2012); see section 2.2, footnote 3.

8 In this context, the following remark by Baggio (2004) is of interest. He asked the partici-
pants of his study (see section 2.1) in debriefing interviews what they found anomalous with the 
sentences they read. The answer was unanimously that is some cases the tense of the verb did 
not match the temporal adverbial. It seems that the participants’ intuition was that “verb tense 
had to match with the adverb rather than the inverse” (ibid, p. 22).



162 Joanna Błaszczak, Juliane Domke

negative-going than ERPs to final words in grammatical sentences, even if the 
word/constituent which causes the anomaly does not occupy the sentence-
final position (see, e.g., Osterhout and Holcomb 1992). This effect has been 
shown to be independent of the type of anomaly involved (see, e.g., Osterhout 
and Nicol 1993; Hagoort 2003). Sentence-final negativity is also reported by 
Baggio (2008) in his study on tense violations in Dutch. The negativity, though 
superficially resembling the N400, was more sustained (400–700 ms) and had 
a later maximum (ibid., p. 45). Baggio suggests that this negativity could be 
seen as a reflection of the parser’s attempts to compute a meaningful sentence. 
Similarly, Bos et al. (2013: 296) take such sentence-final negativities “to reflect 
the extent to which processing difficulties can or cannot be resolved.” What is 
particularly interesting is that the amplitude of such long-lasting negativities 
to words in sentence-final position is larger in ungrammatical sentences con-
taining two anomalies than in sentences with only one anomaly (Osterhout 
and Nicol 1993; Hagoort 2003). It seems that the observed sentence-final neg-
ativity may be regarded as a  reflection of processing problems at earlier po-
sitions in the sentence, or in Hagoort’s (2003) words, it is “presumambly re-
lated to the consequences of the earlier violations for the overall integration 
of the sentential information into one coherent message” (p. 895). In a simi-
lar vein, Osterhout and Holcomb (1992: 799) suggest that “the negative-going 
wave might be an electrophysiological response to the perceived ungrammati-
cality” [original emphasis]. Note in this connection that the amplitude/size 
of the negativity found in ERP responses to sentence-final words in ungram-
matical sentences seem to closely correlate with the acceptability judgements 
(behavioral data) obtained during an ERP experiment. As reported by Hago-
ort (2003), in his ERP study (see above) sentences with a double anomaly were 
rated as unacceptable in 99% of the cases. The acceptablity rates in the case of 
sentences with only one anomaly were slightly higher (sentences with a syn-
tactic violation were rated as unacceptable in 97% of the cases and those with 
a semantic violation in 90% of the cases) (ibid., p. 887). 

With this background provided, we can now formulate our predictions.

3. Predictions and relevant comparisons

3.1. Electrophysiological data – expected outcomes
As stated in section 1, the present study has two aims: firstly, to monitor the 
EEG correlates of mismatches between future tense auxiliary and perfective 
aspect relative to the imperfective baseline as well as mismatches between 
the future auxiliary and the past tense modifier ‘yesterday’ relative to the ‘to-
morrow’ baseline, and secondly, to assess whether the presence of the adverb 
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‘yesterday’ (specified for [+past]) could give rise to an illusion of grammatical-
ity for perfectives as l-participles, but not as infinitives. 

To assess the mismatch between the future auxiliary and the past tense 
modifier ‘yesterday’ a comparison between ‘yesterday’ and ‘tomorrow’ con-
ditions at the ADVERB position is necessary. Since all conditions contain-
ing adverbs are identical at this position (the different verb types and aspects 
are not available yet) (see Table 1), the only relevant question is whether there 
is a  mismatch between the future auxiliary and ‘yesterday’, but not ‘tomor-
row’. Following the previous literature, the mismatching adverb ‘yesterday’ is 
expected to elicit elicit a negativity (LAN) followed by a posterior positivity 
(P600).

To assess the mismatch between the future auxiliary and the perfective as-
pect, a 2×2 comparison of aspect*verb applied to all ‘no adverb’ conditions 
at the VERB position is required. The prediction is that there will be a mis-
match between the future auxiliary and perfective aspect, independently of 
verb type. In other words, we expect to find a main effect of aspect, but no 
interaction with verb. More specifically, following the previous literature, the 
mismatching perfective aspect is expected to elicit a P600 (possibly preceded 
by an earlier negativity), both on participles and infinitives. 

To assess whether the presence of the past tense modifier ‘yesterday’ could 
give rise to an illusion of grammaticality for perfective l-participles, but not per-
fective infinitives, we also need to perform a 2×2 comparison of aspect*verb. 
This comparison needs to be applied to all ‘yesterday’ conditions at the VERB 
and OBJECT positions. Below we formulate our predictions with regard to 
these two positions following the recency and the coercion account, intro-
duced in section 2.3, respectively. 

VERB position

The recency account
Under the recency account of Molinaro et al. (2008), in sentences containing 
two anomalies: an early and a late anomaly, the first anomaly might be “left 
in stand-by” (it may remain unresolved; see section 2.3, fn. 6) and the sec-
ond incongruency may be checked only with respect to the word at which 
the first anomaly was detected. Finding a matching feature, the incongruency 
can be resolved/repaired, giving rise to a grammatical illusion. Following this 
account, in sentences containing the past tense modifier ‘yesterday’ the mis-
match between between the future auxiliary and ‘yesterday’ could be “left in 
stand-by” provided that there is a later anomaly (an error signal at the VERB 
position) necessary to trigger a  repair mechanism/a reanalysis process dur-
ing which the later anomaly is checked only with respect to the first mismatch. 
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This would be the case with perfectives but not imperfectives since the latter 
match the selectional restrictions of the future auxiliary, so no repair mecha-
nism will be necessary/called upon at the VERB position in their case. Howev-
er, for the mismatch between the future auxiliary and the perfective aspect to 
be resolved in favour of the element at which the first mismatch was detected 
(i.e., the past tense modifier ‘yesterday’), the perfective complement must have 
a matching [past] feature. Given that only the participle but not the inifnitive 
can have a [past] specification, we might expect interference from ‘yesterday’ 
only in the former case, which would manifest in a  weaker or absent P600 
(grammatical illusion). Thus our first prediction under the recency account is 
that infinitives should have an enhanced P600 relative to participles with per-
fectives, but not with imperfectives. 

Note furthermore that, assuming that there will be grammatical illusions 
in sentences with the mismatching past tense adverb ‘yesterday’ and perfec-
tive participles, they should be perceived as at least as grammatical/acceptable 
as ungrammatical sentences with the mismatching past tense adverb ‘yester-
day’ and imperfective participles. In the latter case there is only one violation, 
namely that at the adverb position: the mismatch between the future auxiliary 
and ‘yesterday’ (the imperfective complement, being congruent with the fu-
ture auxiliary, will not trigger a repair mechanism (see above)). In the former 
case – as explained above – the first mismatch, i.e., that between the future 
auxiliary and ‘yesterday’, may remain unresolved, and the second mismatch 
(due to the erroneously used perfective aspect) may be repaired by finding 
a matching feature [past] on the participle and the temporal modifier. 

The situation should be different in the case of sentences with the mis-
matching past tense adverb ‘yesterday’ and perfective and imperfective infini-
tival complements. The former (perfective infinitives) cannot be “repaired” in 
the manner described for ungrammatical sentences with ‘yesterday’ and per-
fective participles, since infinitives do not have the [past] feature. As a conse-
quence, this anomaly (the aspect violation) will remain unresolved, in addition 
to the unresolved first anomaly (the incongruency between the future auxilia-
ry and the past tense modifier ‘yesterday’). Hence our second prediction under 
the recency account is that perfectives should lead to an enhanced P600 rela-
tive to imperfectives with infinitives, but not with participles. 

The coercion account
Our predictions would be partly different if we followed an alternative expla-
nation of how sentences containing two anomalies, an early and a late one, are 
processed, namely the coercion account suggested by Molinaro et al. (2008). 
On this alternative account the assumption would be that the mismatch be-
tween the future auxiliary and the past tense modifier ‘yesterday’ could be re-
solved in favor of ‘yesterday’ (see section 2.3., in particular fn. 8). Note that 
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if the reference time could simply be coerced to be past, the following verb 
would be checked with respect to that property. Both perfective and imper-
fective participles would be compatible with that specification (as they have or 
can be associated with the [past] feature), which would give rise to a grammat-
ical illusion. In contrast, neither perfective nor imperfective infinitives would 
be compatible with this coerced past specification (as they lack the [past] fea-
ture) (no grammatical illusion). Hence under the coercion account our first 
prediction is that infinitives should have an enhanced P600 relative to partici-
ples, both for perfectives and imperfectives, and the second prediction is that 
perfectives should not have an enhanced 600 relative to imperfectives, neither 
for infinitives nor for participles.

OBJECT position

The recency account
Following the recency account, if ungrammatical sentences containing the 
mismatching past tense adverb ‘yesterday’ and perfective participles could be 
repaired in the manner described above thanks to the matching tense speci-
fications [past] on ‘yesterday’ and ‘participle’, then we might expect that the 
following object would be integrated into the just “repaired” fragment re-
sulting in a  coherent structure: wczoraj pomalował pokój  – ‘yesterday (he) 
painted.pvf a room’. Such sentences might thus be erroneously perceived as 
(relatively) grammatical (coherent structures) (grammatical illusion). By con-
trast, in the case of ungrammatical sentences containing the mismatching past 
tense adverb ‘yesterday’ and perfective infinitives, this incongruency cannot 
be resolved/repaired due to the lack of the [past] specification on the infinitive. 
The following object might thus be expected not to be easily integratable into 
this flawed fragment of structure (wczoraj pomalować pokój – ‘yesterday (to) 
paint.pvf a room’): the parser will “struggle” with it and the sentence will be 
perceived as ungrammatical (no grammatical illusion). 

As far imperfective complements are concerned, as explained above, since 
they match the selectional restrictions of the future auxiliary, no signal error 
is expected at the verb position which would necessitate a repair mechanism, 
which in turn could be affected by the mismatching adverbial ‘yesterday’. The 
following object should thus be equally easily or equally arduously integrat-
able into the just-processed fragment of structure in the case of ungrammati-
cal sentences with the mismatching past tense adverb ‘yesterday’ and either 
imperfective infinitives or imperfective participles. Hence, under the recency 
account our first prediction is that at the OBJECT position infinitives should 
have an enhanced negativity compared to participles for perfectives, but not 
imperfectives. 
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Note furthermore that – as explained above – on the assumption that there 
will be grammatical illusions in sentences with the mismatching past tense 
adverb ‘yesterday’ and perfective participles, they should be perceived as at 
least as grammatical/acceptable as ungrammatical sentences with the mis-
matching past tense adverb ‘yesterday’ and imperfective participles. By con-
trast, ungrammatical sentences with the mismatching past tense adverb ‘yes-
terday’ and perfective infinitives, because of two unresolved anomalies, should 
be perceived as more ungrammatical/unacceptable than ungrammatical sen-
tences with the mismatching past tense adverb ‘yesterday’ and imperfective 
infinitives, which only have one anomaly. Hence our second prediction under 
the recency account is that at the OBJECT positition perfectives should have 
a stronger negativity than imperfectives for infinitives, but not for participles. 

The coercion account
On the alternative account, in terms of coercion our predictions partly dif-
fer from those formulated above. More precisely, under the assumption that 
the reference time could be coerced to be past, only participles (in either as-
pect), which potentially have or can be associated with the [past] feature, but 
not infinitives (irrespectively of aspect), which do not have any [past] feature, 
would be compatible with that specification. The following object would thus 
be expected to be more easily integratable into the just-processed fragment 
both in the case of perfective and imperfective participles, which could lead 
to seemingly coherent (acceptable) structures (cf. wczoraj pomalował pokój – 
‘yesterday (he) painted a room’; wczoraj malował pokój – ‘yesterday (he) was 
painting a room’) (grammatical illusion), than in the case of the of perfective 
and imperfective infinitives, where no comparable coherent (or potentially ac-
ceptable) structures can be established (cf. wczoraj pomalować pokój – ‘yester-
day (to) paint.pvf a room’; wczoraj malować pokój – ‘yesterday (to) paint.ipvf 
a  room’) (no grammatical illusion). Hence under the coercion account our 
first prediction is that at the OBJECT position infinitives should have a strong-
er negativity than participles for perfectives and imperfectives, and the second 
prediction is that there should be no difference between both aspects, neither 
for participles nor for infinitives. 

3.2. Behavioral data – expected outcomes
Recall that the behavioral manifestations of grammatical illusions are in-
creased acceptability rates for incorrect sentences (higher error rates and pro-
longed response times for correct judgements). The only relevant comparisons 
are those involving ‘yesterday’ conditions.
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The recency account
Following the explanations provided above, grammatical illusions would be ex-
pected in ungrammatical sentences with the past tense modifier ‘yesterday’ and 
perfective participles but not in those with perfective infinitives. Accordingly, 
in ‘yesterday’ conditions, we should expect longer response times and higher 
error rates (increase in acceptability due to grammatical illusion) for perfective 
participles relative to perfective infinitives (no grammatical illusion).

As for ungrammatical sentences with the past tense modifier ‘yesterday’ 
and imperfective complements, no grammatical illusions are expected, neither 
for participles nor for infinitives. This follows from the fact that, since imper-
fective complements match the selectional restrictions of the future auxiliary, 
no signal error is expected at the verb position which would necessitate a re-
pair mechanism, which in turn could be affected by the past tense adverb ‘yes-
terday’. Accordingly, in the grammaticality judgment task in ‘yesterday’ condi-
tions there should be no considerable differences in response times and error 
rates between imperfective participles and imperfective infinitives. Moreover, 
since – as explained above – doubly anomalous ungrammatical sentences with 
perfective participles might be expected to be perceived (due to a potential 
grammatical illusion) as at least as grammatical as the anomalous sentenc-
es with imperfective participles (only one anomaly, no grammatical illusion), 
longer response times and higher error rates should be expected for perfective 
participles relative to imperfective ones. As no grammatical illusions are ex-
pected to arise in ungrammatical sentences with the past tense modifier ‘yes-
terday’ and infinitives, in ‘yesterday’ conditions both perfective and imperfec-
tive infinitives should be correctly judged as ungrammatical and, thus, as such 
they should potentially lead to comparable response times and accuracies.

The coercion account
As was explained in the preceding text, under this account grammatical il-
lusions are expected to arise in ungrammatical sentences with the past tense 
modifier ‘yesterday’ and participles, both perfective and imperfective ones. By 
contrast, no grammatical illusions are expected for ungrammatical sentences 
with ‘yesterday’ and infinitives, neither perfective nor imperfective ones. Ac-
cordingly, in the grammaticality judgment task in ‘yesterday’ conditions we 
should expect longer response times and higher error rates for participles than 
infinitives, both with perfectives and imperfectives. However, response times 
and error rates should not differ between both aspects, neither in the participle 
nor in the infinitive conditions.

The paper will be continued in SPL 15(1), 2020. The second part will present 
the details of the conducted ERP study and discuss its results as well as offer first 
tentative explanations of the reported findings, discussing different possible un-
derlying reasons, and also pointing out directions for future research.
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