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Prior research on the processing of order variations with adverbials in German showed that they
exhibit different behavior concerning the degree of incrementality, i.e., the speed with which
different kinds of linguistic information are processed. Syntactic aspects like base and derived
orders of adverbials positioned high in the sentence structure (sentence, frame, and domain
adverbials) are processed immediately, butthe processing of othertypes of information is delayed.
It has been shown that information-structural characteristics play a role in processing adverbial
order variations. In the current study, we show that information-structural characteristics of
domain adverbials influence order preferences. Dimensions of topicality like Addressation and
Frame Setting determine order preferences for adverbials as well as the position of the sentence
subject, but only with delay in later processing stages. Following earlier studies on adverbial
order, we argue for a two-stage processing mechanism for sentences without a preceding
context, with a priority of syntax and semantics, and an evaluation of information-structure on
sentence level in a later phase.
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1 Introduction

For German, it has been argued that adverbial adjuncts — just as complements — have syntactic
base positions in the so-called middlefield, the area between the complementizer and the verbal
head in embedded clauses, and are ordered with respect to each other, the verbal arguments,
and the base position of the finite verb (Frey & Pittner 1998; Frey 2003). These preferences are
reflected in acceptability judgments and online sentence processing for different adverbial types
(for an overview, see Stolterfoht & Gauza & Storzer 2019). In the present study, we will focus on
propositional adverbials, syntactically high adverbials that take scope over the entire proposition
(Steube 2014). (1) provides an example item tested in Storzer & Stolterfoht (2013) with frame
and sentence adverbials in their assumed base order. The authors measured reading times on the
two adverbials in the base order and a derived order in which the frame adverbial moved across

the sentence adverbial (1b).

@D) (Storzer & Stolterfoht 2013: 61)
a. Eva meint, dass [wahrscheinlich]_, [auf Mallorca] alle Urlauber betrunken
Eva means that probably on Majorca all tourists drunk
sind.
are

b. Eva meint, dass [auf Mallorca] [wahrscheinlich] , alle Urlauber betrunken

frame sadv

Eva means that on Majorca probably all tourists drunk
sind.

are

‘Eva thinks that probably in Majorca all tourists are drunk.’

For frame and sentence adverbials, Storzer & Stolterfoht (2013) attested an immediate increase
in reading times and lower ratings in acceptability judgments for the derived order. However,
their results reveal an interaction with the referentiality of the DPs within frame adverbials.
The base position preference was observed for frame adverbials with non-referential DPs like
auf jeder Insel (‘on every island’), but not for referential ones like auf Mallorca (‘in Majorca’),
see example (1). The authors give an explanation in information-structural terms, namely the
topicality of frame adverbials. Following Frey (2004), who argues that German is discourse
configurational with respect to topics and has a designated topic position within the middlefield
above sentence adverbials, frame adverbials with referential DPs seem to preferentially move
out of their base position below sentence adverbials to this topic position. According to Frey,
sentence adverbials thus serve as a boundary between topic and comment, and only topics can
fill the position above sentence adverbials (for a similar view, see Haftka 2003). Consequently,
any phrase positioned higher than the sentence adverbial has to express topicality. Frey (2004)

argues that frame adverbials are required to be referential in order to occupy the topic position



above the base position of sentence adverbials. Whether frame adverbials are referential and are

able to be sentence topics will be discussed in the next section.

Additional experimental evidence for a topic position above sentence adverbials and the
processing of topic movement for verbal arguments is reported in Stolterfoht & Frazier & Clifton
(2007) for English, and in Storzer & Stolterfoht (2013), and Storzer & Stolterfoht (2018) for
German (for further evidence, see Repp 2017). These experiments showed that online processing
seems to be sensitive to syntactic information only, indicating that processing is facilitated when
the adverbial and the subject appear in their base order in an early processing stage. However,
relevant information-structural information like the referentiality of the subject DP or of the
frame adverbial’s internal argument are evaluated in a later processing step since the effect of
referentiality is only visible in the offline rating data. The authors conclude that, at least on
sentence level without a preceding context, the processing of information structure takes place
in a later processing stage and is hence only visible in the offline data but not in the online self-

paced reading data.

Specht & Stolterfoht (2022) report a similar experiment, but used another type of frame

adjunct, namely domain adverbials like ‘gesundheitlich’ (healthwise).

2 a. Hanna sagt, dass [wahrscheinlich] [gesundheitlich] Tim etwas

sadv domain

Hanna says that probably healthwise Tim something
vorgetduscht hat.
pretended  has

b. Hanna sagt, dass [gesundheitlich], . [wahrscheinlich] , Tim etwas
Hanna says that healthwise probably Tim something
vorgetauscht hat.
pretended  has
‘Hanna says that healthwise Tim probably faked something.’

To control for ordering effects that might be caused by differences in phrase length between
frame and sentence adverbials in the earlier studies, domain adverbials were realized as
adjectives and were matched in length with the adjacent sentence adverbials. The results of this
self-paced reading experiment provided further evidence that deviations from the base order of
propositional adverbials lead to an immediate increase in reading times. This pattern of results
shows that propositional adverbials are processed highly incrementally word-by-word and that
initial processing is influenced by the semantic adverbial category and syntactic position. What
remains to be seen is whether information structure plays a role for domain adverbials as well.
Domain adverbials realized as adjectives do not vary with regard to the referentiality of their

parts, in contrast to the frame adverbials used in earlier studies.



We will present two acceptability rating studies investigating position preferences for
domain adverbials. These data are crucial in shedding further light on the temporal dynamics of
adverbial order processing, given the discrepancies between online and offline data in the earlier

studies introduced above.

In our first experiment, we will address the following questions:

(I) Are domain adverbials, despite the fact that they do not embed referential DPs,
suitable candidates for the topic position above the base position of sentence

adverbials?

In our second experiment, we will additionally compare position variations regarding domain

adverbials and the sentence’s subject to answer the following second question:
(I) What is the best candidate for the assumed topic position?

Before we present our experiments, we will first outline the syntactic and semantic properties
of the propositional adverbials in question. Furthermore, we will address information-structural
characteristics of domain adverbials in comparison to frame adverbials and argue that domain
adverbials can be analyzed as non-referential topical elements in the sense of delimitation, a

function of information packaging.

2 Theoretical background

We derived our predictions with regard to adverbial order preferences from base position accounts
for adverbials, such as Frey and Pittner (1998) and Frey (2003). These accounts postulate that
adverbials, like complements, are base-generated in the German middlefield (the area between
complementizer and the verbal head in embedded clauses) and can undergo scrambling, a

movement operation bound to the middlefield in German.

The authors argue that adverbials in German and English fall into five categories according to
their lexico-semantic properties. We use these authors’ terminology by referring to the classes as
adjuncts and the respective members of the class as adverbials, which reflects the mixed character
of the account: the adverbials within one class are classified according to semantic properties,
and these properties hence enter the syntactic derivation in terms of syntactic base positions. The
classes are ordered with respect to each other and the arguments of the sentence, as well as the

finite verb. The predicted relative order is given here:

i. sentence adjuncts (e.g., sentence adverbials)
ii. frame adjuncts (e.g., frame, and domain adverbials)

iii. event-external adjuncts (e.g., temporal adverbials, causals)



iv. event-internal adjuncts (e.g., locative, instrumental)

v. process-related adjuncts (e.g., manner adverbials)

In the assumed base position, adverbials c-command the domain they modify. Sentence and
frame adjuncts have their base position above the Tense Phrase (TP), and therefore also above
the highest-ranked verbal argument. With regard to the relative order, sentence adjuncts are
base-generated above frame adjuncts. Event-external adjuncts have their base position above VP,
whereas event-internal and process-related adjuncts are inside the VP (adjoined to V’ or V). Other
accounts suggest that adverbials project a functional spine, follow a rigid syntactic order and are
not able to move (e.g., Cinque 1999), or that adverbial position is mainly determined semantically
(e.g., Haider 2000; Ernst 2001). An extensive discussion about the driving forces, i.e., semantics or
syntax, is beyond the scope of this paper, and the interested reader is referred to the cited work. We
remain agnostic about the underlying forces of adverbial ordering, i.e., whether they are semantic
and/or syntactic in nature, since the empirical predictions with regard to order preferences do not
differ across the different accounts. The very detailed base position account for German adverbial
ordering, however, allows us (i) to derive precise predictions about order preferences and (ii) to
assume that adverbials can scramble and henceforth are able to move out of their base positions.
Several psycholinguistic studies on word order variations, mainly focusing on complements, have
shown that movement comes with a processing cost (e.g., Rosler et al. 1998; Bader & Meng 1999).
The assumption that adverbials occupy base positions and therefore scramble entails that moved

adverbials should also lead to higher processing costs and lower ratings.

21 Propositional adverbials

For the present study, we will focus on order preferences of propositional adverbials, more
precisely on speaker-oriented sentence adverbials and domain adverbials. Sentence and frame
adjuncts are assumed to be located high in the sentence structure, namely above the subject (e.g.,
Cinque 1999; Frey & Pittner 1999; Maienborn 2001). We assume that they are located below the
C-head and above TP, and that TP is mapped onto the proposition.

Domain and frame adverbials are both classified as frame adjuncts. Semantically, domain
and frame adverbials share the property of restricting the proposition to a certain locative or

temporal frame (Maienborn 2001) or to a specific dimension or domain.

3 a. [In Australien],  sind alle Schwéne schwarz.
in Australia are all swans black
‘In Australia, all swans are black.’

b. [Gesundheitlich], . geht es Peter gut.
healthwise goes it Peter good
‘Healthwise, Peter is doing fine.’



In example (3a), the truth of the proposition alle Schwine sind schwarz (‘all swans are black’) is
restricted to the local frame in Australien (‘in Australia’). In (3b), Peter geht es gut (‘Peter is doing

fine’) holds true only for the health dimension or domain.

Ernst (2004) characterizes domain adverbials as event-modifying. Bellert (1977) and Schéfer
(2013) subsume domain adverbials as an instance of sentence adjuncts. We distinguish frame
adjuncts from sentence adjuncts because they share some but not all properties with sentence
adverbials. Sentence adverbials do not form a homogeneous group, consisting of evidential,
epistemic, and evaluative adverbials. We focus on epistemic and evidential speaker-oriented
sentence adverbials.! Semantically, the former expresses the speaker’s expectation regarding the
truth of the expressed proposition. The latter relativizes the speaker’s commitment to the truth
of the proposition by referring to a certain source. An example for epistemic and evidential
sentence adverbials is given in (4). For an overview of the different types of sentence adverbials
also see Schifer (2013).

4 Président Franklin war wahrscheinlich_;/ angeblich_; Veganer.
President Franklin was probably allegedly vegan
‘President Franklin was probably/allegedly a vegan.’

Like sentence adverbials, but unlike lower event-modifying adverbials, frame adjuncts cannot be
in the scope of sentence negation (see (5)).2 However, frame adjuncts do not provide a comment
on the proposition as speaker-oriented sentence adverbials do. Finally, they can appear in
imperatives in (6a), and are not sensitive to modal operators such as questions in (6b) in contrast
to the sentence adverbials in (6¢) and (6d) (Pittner 1999).

(5) a. Dieses Beispiel ist syntaktisch nicht (*syntaktisch) interessant.
this example is syntactically not syntactically interesting
‘Syntactically, this sentence is not interesting.’

b. Peter sagt, dass Bjorn(*laut) nicht laut singt.
Peter says that Bjornloudly not loudly sings.
‘Peter says that Bjorn does not sing loudly.’

(D)) a. Uberarbeite den Artikel inhaltlich!
Revise the article contentwise
‘Revise the article with regard to content.’

! Evaluative sentence adverbials (e.g., unfortunately), however, differ profoundly in semantic aspects from the other
two types. Evaluatives, in contrast to epistemics and evidentials, are veridical and thus presuppose factivity of the
modified sentence. They are known to have different ordering preferences (Storzer 2017).

2 This observation is restricted to wide sentence scope of negation. Narrow scope with a contrastive focus accent on
the domain adverbial is still possible.



b. Hast du den Artikel orthografisch verbessert?
Have you the article orthographically improved
‘Did you improve the article regarding orthography?’

c. *Uberarbeite den Artikel wahrscheinlich!

Revise the article probably

d. *Hast du den Artikel wahrscheinlich tiberarbeitet?

Have you the article probably revised

We therefore assume that frame adjuncts and sentence adjuncts are separate classes. Example (7)
reflects the assumed base order of sentence adverbials relative to domain and frame adverbials,
according to Frey (2004).

7 a. Eva meint, dass [wahrscheinlich] , [auf Mallorca]  _ alle Urlauber
Eva means that probably in  Majorca all tourists
betrunken sind.
drunk are
‘Eva thinks that probably in Majorca all tourists are drunk.’

b. Eva meint, dass [wahrscheinlich] [finanziell] alle Studierenden

sadv domain

Eva means that probably financially all students
Probleme haben.

problems have

‘Eva thinks that probably financially all students are in difficult situations.’

Before we present our experiments investigating order preferences of sentence and frame adjuncts,

we will have a closer look at the information-structural characteristics of both adjunct types.

2.2 Information structural characteristics of frame and sentence adjuncts

As already mentioned in the introduction, Storzer & Stolterfoht (2013) showed that online reading
time data exhibit a preference for the assumed base order with the sentence adverbial preceding
the frame adverbial, but offline data showed an interaction with the referentiality of the DPs
embedded within the frame adverbial. A frame adverbial with a non-referential quantifier DP
as its internal argument like auf jeder Insel (‘on every island’) is preferred in its assumed base
position below the sentence adverbial, reflected in higher acceptability ratings, whereas a frame
adverbial with a referential DP like auf Mallorca (‘in Majorca’) exhibits a preference for the
position above the sentence adverbial. Frey (2004) assumes that the position above the sentence
adverbial is a position that can only be filled by the sentence topic, which is construed as an
aboutness topic. Following Reinhart (1981), aboutness topics are understood as entries in a
library catalog. The proposition expressed by a sentence is stored with that entry as it provides

information about the respective topic.



(8) (Frey 2004: 5)
Tell me something about Peter
a. Maria sagt, dass Peter [wahrscheinlich], = seine Kollegin heiraten wird.
Maria says that Peter probably his colleague marry  will

b.??Maria sagt, dass [wahrscheinlich], = Peter seine Kollegin heiraten wird.
Maria says that probably Peter his colleague marry will
‘Maria said that Peter probably will marry his colleague.’

Based on examples like (8), together with several other linguistic tests, Frey concludes that “(I)n
the middle field of the German clause, directly above the base position of sentential adverbials
(SADVs), there is a designated position for topics: all topical phrases occurring in the middle field,

and only these, occur in this position.” (Frey 2004: 5).

Since frame adjuncts do appear in the position above sentence adverbials, Frey concludes
that they are able to be aboutness topics, but only if they are, what he calls “referential”, i.e.,
hosting a referential DP (see also Pittner 2004; Steube 2006).

Nevertheless, frame adjuncts like frame and domain adverbials are non-referential, whether
or not they are hosting a referential DP. They are operators that restrict the domain of reality with
regard to which the truth of the proposition is evaluated (see e.g., Bellert 1977; Schifer 2013).
One difference between the frame and domain adverbials under consideration (see examples
in (1) and (2)) concerns the possibility of a referential internal argument. The open question
is whether an adjectival domain adverbial without a referential internal argument is a suitable

candidate for the topic position above the sentence adverbial.

With regard to the discourse-structuring function of frame and domain adverbials, they exhibit
a quite similar behavior. As already said, both restrict the truth of the proposition to a specific
domain. That means that the utterance might only be a partial answer to the current Question-
Under-Discussion (QUD) (see e.g., Roberts 1996). The information-structural properties of frame
adjuncts have been furthermore described by Jacobs (2001). He assumes four dimensions of

topicality. Relevant for the discussion of our findings are the following two given in (9) and (10):

9 (Jacobs 2001: 650)

Addressation: In (X Y), X is the address for Y iff X marks the point in the
speaker-hearer knowledge where the information carried by Y has
to be stored at the moment of the utterance of (X Y)

(10) (Jacobs 2001: 656)
Frame Setting: In (X'Y), X is the frame for Y iff X specifies a domain of (possible)
reality to which the proposition expressed by Y is restricted
The characterization of Addressation is compatible with Reinhart’s aboutness topic definition.
Frame Setting goes back to Chafe’s (1976) conception of Chinese style topics, which are not

understood in terms of aboutness but as restricting the assertion to a spatial, temporal, or locative



frame. Krifka (2008a) introduces the term delimitation, under which he subsumed Jacob’s frame
setters as well as contrastive topics (e.g., Roberts 1996). He describes the information structural
function of delimitation as follows: “If the informational need cannot be satisfied by a simple
statement, break up the issue into sub-issues, and indicate how they answer the big issue” (Krifka
2008b: 3). Addressation and delimitation are both selectional functions with regard to information
packaging, and delimitators are not required to be referential (for discourse structuring functions

of domain adverbials, see also Salfner 2018).

We conclude that Frame Setting, besides Addressation, is a dimension of topicality, and that
frame adjuncts are therefore suitable candidates for the topic position above sentence adverbials.
We already saw support for this claim with frame adverbials hosting a referential DP (Storzer &
Stolterfoht 2013). Higher acceptability ratings for sentences with this type of frame adverbial in
the assumed topic position also support the conclusion that constituents fulfill their discourse-
structuring function if possible. The question of whether referentiality of the internal argument
is a prerequisite of movement to the topic position to fulfill discourse-structuring functions will

be addressed in our first experiment.

3 Experiment 1: Acceptability Judgment: Adverbial order

With an acceptability judgment experiment, we are addressing the question of whether a non-
referential adjectival domain adverbial is able to move to the topic position above sentence
adverbials. The online reading time results in Specht & Stolterfoht (2022) yield evidence for
the base order account of propositional adverbials. Movement of a domain adverbial across a
sentence adverbial caused processing costs immediately. We saw this pattern of results for frame
adverbials also in Storzer & Stolterfoht (2013). But additionally, the authors report a discrepancy
of online and offline data, with a preference for a frame adverbial with a referential internal
argument preceding the sentence adverbial. Besides order variations of sentence and domain
adverbials, Specht & Stolterfoht (2022) also look at order variations of temporal and sentence
adverbials in their study, with a different research question not relevant for the current study.
We will nevertheless include these materials as control conditions in the present study as well,
to keep the materials maximally parallel, but more importantly, to test whether the discourse-
structuring function of a domain adverbial is tied exclusively to the position above the sentence

adverbial, as suggested by Frey (2004), and cannot be realized above another type of adverbial.

We conducted an acceptability judgment experiment using the same materials as the above-
mentioned study. The materials manipulated two independent variables ADV_TYPE, sentence
adverbial (SADV) vs. temporal adverbial (TADV), and ORDER, base vs. derived, see the examples in

(11). The sentence’s subject is in its assumed base position below the two adverbials in all conditions.®

3 Native speakers of German might be puzzled, because all four sentences do not exhibit the preferred order, which
would be one with the adverbials following the referential subject DP. We will discuss this observation in section 3.3
and test hypotheses derived from this discussion with our second experiment.
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(11) Hanna sagt,| dass|

Hanna says that

a. wahrscheinlich,, - gesundheitlich, [sADv-base]

b. gesundheitlich, .~ - wahrscheinlich, [sADV-derived]
healthwise, . - probably,, .

c. gesundheitlich, .~ - gestern, . [TADV-base]
gestern,, = - gesundheitlich, [TADV-derived]
yesterday., . - healthwise, .

Tim etwas_, . | vorgetduscht hat | und sich deshalb entschuldigt

Tim something pretended  has REFL therefore excuses

‘Hanna says that [ADV] Tim [ADV] faked something and thus apologizes.’

We derived two possible hypotheses, one referring to the syntactic base position account,
assuming that acceptability judgments only reflect syntactic preferences, and an alternative
information-structural hypothesis with the assumption that information-structural preferences

influence adverbial order:

Syntactic hypothesis 1.a

If the assumed base order of adverbials is reflected in acceptability ratings as well, a main effect
ORDER with overall higher ratings for the syntactic base order (sentence adverbial > domain

adverbial and domain adverbial > temporal adverbial) is predicted.

The alternative information-structural hypothesis 1.b

If sentence adverbials — but not temporal adverbials — mark the topic position in German, and
domain adverbials move to this position for reasons of discourse structuring, an interaction of
ORDER and ADV_TYPE with overall higher ratings for the derived order of domain adverbial
and sentence adverbial is predicted. For the order variation of domain adverbials and temporal
adverbials, we expect no difference for the two orderings, since no discourse structuring function

is explicitly marked by temporal adverbials.

3.1 Method

311 Participants

36 students (mean age = 23.03, SD = 8.62) of the University of Tiibingen participated in
the experiment for either course credit or a financial reimbursement of 5€/30 minutes. All
participants were adult native speakers of German, according to their self-reports, and naive

with respect to the purpose of the experiment.



3.1.2 Materials

We used the same 24 experimental items as in the self-paced reading study reported in Specht
& Stolterfoht (2022). An example item is presented in example (11). The materials manipulated
two factors ORDER (‘base’ vs. ‘derived’) and ADV_TYPE (SADV vs. TADV) within-items and within-
subjects. The items consisted of embedded sentences to maintain the verb-final base order of
German. The factor ADV_TYPE manipulated the types of adverbials paired with the domain
adverbial, namely sentence adverbial (SADV) and temporal adverbial (TADV). The experimental

items were presented with 48 filler sentences, which contained other types of adverbials.

31.3 Procedure

Participants were invited to the lab to fill in a computer-based questionnaire. The experiment was
programmed with the software E-Prime 2. Sentences had to be rated on a 5-point Likert scale, 5 =
perfectly acceptable and 1 = completely unacceptable. The endpoints of the scales were labeled.

Participants were given five practice items. The entire procedure lasted about 15 minutes.

3.2 Results and analysis

For the analysis, we ran a cumulative link mixed model (CLMM). As fixed effects, we entered the
experimental factors, as well as their interaction. Both factors were analyzed as within-item and
-subject manipulations. The model included random intercepts for items and participants with
the maximal random effect structure supported by the data. We obtained p-values by Laplace
approximation. The descriptive data are presented in Figure 1. The output of the model is shown
in Table 1. The data showed low overall ratings for all conditions (‘base> mean = 2.37, SD
= 1.07; ‘derived”: 2.63, SD = 1.13; TADV: mean= 2.47, SD = 1.11; SADV mean= 2.52, SD =
1.11). The model revealed a main effect of ORDER with higher ratings for the derived order.
ADV_TYPE did not reach the level of significance. As the interaction of the factors was significant,
we conducted a post-hoc Tukey test, which revealed that the difference for the factor ORDER
is mainly carried by the SADV conditions (z = —-4.812; p <.0001) while the difference between
the ‘base’ and ‘derived’ order within the TADV condition is not significant (z= -1.179; p = .64).

Formula: rating ~ order*adv_type + (1 | subject) + (1 | item)
Coefficient SE z-value p

ORDER -0.53 0.13 -4.12 <.0001***

ADV_TYPE -0.09 0.13 -0.71 47

ADV_TYPE : ORDER 0.71 0.26 2.77 .005**

Table 1: Statistical analysis CLMM of acceptability ratings.

1
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Figure 1: Exp. 1: Mean ratings (n = 36), including standard errors calculated on data
aggregated across participants.

3.3 Discussion

The experiment provided evidence for the information-structural hypothesis 1.b. The model
revealed a significant preference for the derived order over the postulated base order. This
preference was driven by the SADV conditions, with significantly higher ratings for the derived
order (domain adverbial > sentence adverbial), hence the propositional adverbials. We interpret
this as evidence for Frey’s assumption that the medial topic position is tied to the position above
the sentence adverbials, but cannot be marked by temporal adverbials. As predicted no significant
effect of ORDER was observed for temporal adverbials, since temporal adverbials do not mark
position relevant for information structure. But there might be a plausible alternative explanation
of this result in information-structural terms. Temporal adverbials like ‘yesterday’ can also be
interpreted as frame adjuncts, and might be interpreted as such if they appear above the domain
adverbial. With this in mind, the missing rating difference for the two orderings is due to the fact

that temporal adverbials as well as domain adverbials are able to fulfill a discourse-structuring



function if they appear at the highest position in the middlefield, and therefore, no difference is
observed for the two orderings. The question of whether this is a reliable explanation remains a

topic for further research.

With regard to our research questions, we could show that (i) the medial topic position is open
to delimitators, (ii) domain adverbials are preferred in this position, as has been already shown
for frame adverbials, and (iii) referentiality of the internal argument within the frame adjunct is
not a prerequisite for movement to the medial topic position. Based on the results by Specht and
Stolterfoht (2022), we assume that the base position of domain adverbials is nevertheless below
the sentence adverbial, which was shown in the online data, but they preferably move to meet
information-structural constraints, which is evaluated in a later processing step, revealed by the

offline acceptability ratings.

One characteristic of our results needs further explanation. The data showed, independent
of the experimental factors, low overall ratings for both order variations (‘base’> mean = 2.37,
SD 1.07; ‘derived’: 2.63, SD = 1.13), and both adverbial types (TADV: mean = 2.47, SD = 1.11;
SADV: mean = 2.52, SD = 1.11). A possible reason for the generally low ratings might be that
the subject of our sentences stays in its base position below the adverbials (see also footnote
3). All the subject DPs in our experimental items were proper names hence definite referential
DPs. A definite DP is a prototypical candidate for an aboutness topic, and therefore might move
preferentially to the designated topic position higher up in the structure. As already mentioned
above, we used this word order to preserve the base order of the adverbials and the subject. The
low ratings we attested for this order are thus not caused by a derived syntactic structure but

might be due to a violation of an information-structural preference.

In section 2.2 we introduced two dimensions of topicality, Frame Setting and Addressation.
Delimitators fulfill the dimension of Frame Setting, whereas aboutness topics realize Addressation.
Referential subject DPs are the most prototypical instances of aboutness topics. Krifka (2008b)
assumes that Addressation applies to a basic principle of how humans store information. He
understands addresses as pointers from which information can be accessed and where it will be
attached. He further assumes that address-centered storage coincides with linguistic strategies.
One such strategy is Address first!, which states that identifying the pointer first facilitates
information management. The materials in Experiment 1 violated this strategy since in all four
conditions, the address, the topical referential subject DP, follows the frame setting domain

adverbial (see examples in (11)).

Consequently, the subject DP should be preferred in the medial topic position and thus
precede the delimitators. Sentences obeying the Address first! principle should receive higher
ratings. We will test this explanation for the overall low ratings with a second acceptability

judgment experiment.

13
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4 Experiment 2: Adverbial order and information structure

We argue that the low ratings in Experiment 1 were subject to a violation of more general
discourse-structuring preferences that enable efficient information management, namely
Addressation over Frame Setting. To test this hypothesis, we created a new set of materials.
We assume that domain adverbials should be preferred in their base position below sentence
adverbials when a prototypical aboutness topic like a definite DP fills the medial topic position

and, therefore, blocks the domain adverbial’s movement into the medial topic position.*

Example (12) illustrates the experimental conditions we tested in Experiment 2. We
manipulated POSITION (adverbials first ‘adv_first’ vs. subject first ‘subj_first’) and ORDER (‘base’

vs. ‘derived’) of the adverbials.

(12) Lukas berichtet,| dass|
Lukas reports that

a. vermutlich_, - wirtschaftlich, Clarasubject [adv_first-base]
b. wirtschaftlich, . - vermutlich_, Clara_, [adv _first-derived]
main v ject
C. ClaraSubject vermutlich - wirtschaftlich, . [subj_first-base]
d ClaraSubject wirtschaftlich, . - vermutlich_, [subj_first-derived]
Clara economically presumably

informiert ist.
informed is

‘Lukas reports that Clara is presumably economically informed.’
Based on the discussion in the previous section, we formulate the following hypotheses:

Hypothesis 2

According to Address first! and on the basis of the results of Experiment 1, Addressation by a
referential subject DP in the assumed topic position above the sentence adverbial is preferred
over a domain adverbial in this position. We therefore predict a main effect of POSITION with

higher ratings for the adverbials following the subject.

Hypothesis 3

According to Adress first!, and the assumption that the subject in topic position blocks the
movement of a domain adverbial to this position, the preferred order of adverbials following the

subject is the base order whereas preceding the subject, the derived order is preferred.

4 An anonymous reviewer correctly pointed out, that - since the sentence (12d) is acceptable — it seems to be possible
to have two topical constituents in the position above the sentence adverbial, but this requires the domain adverbial
to be interpreted as a contrastive topic. Several psycholinguistic studies showed that participants preferentially
assign wide focus readings to sentences without a preceding context during reading. Narrow and contrastive focus
induced by a following context leads to costly focus structural and prosodic revision processes (see e.g., Bader 1998;
Stolterfoht & Friederici & Alter & Steube 2007). We therefore assume that a sentence with one topical element is
preferred over one with two topical elements.



We therefore predict an interaction of ORDER and POSITION with overall higher ratings
for the derived order (domain adverbial > sentence adverbial) if the subject stays in its base
position, but a preference for the base order (sentence adverbial > domain adverbial) if the

adverbials precede the subject.

41 Method
411 Participants

32 participants (mean age = 31.9; SD = 11.2) were recruited in Prolific.co. All participants
were adult native speakers of German, according to their self-reports, and were paid 2,20 € for

15 minutes.

41.2 Materials

We constructed 24 sentence quadruplets and manipulated the two factors POSITION (subject first
‘subj_first’ vs. adverbials first ‘adv_first’) and ORDER (‘base’ vs. ‘derived’) within-items and within-
subjects (see examples in (12)). As in the previous experimental materials, the items consisted of
embedded sentences to maintain the verb-final base order of German. In contrast to the previous
experiment, we used stative copula constructions instead of eventive verbs. The eventive verbs in
the earlier experiments were required to allow for event modification with temporal adverbials,
but since we were only interested in propositional adverbials in the current study, we used only
copula-adjective constructions, which make the potential reading of domain adverbials as event-
modifying (method-oriented or manner adverbials) highly unlikely. The experimental items were

presented with 48 filler sentences, which contained other types of adverbials.

41.3 Procedure

The experiment was programmed as an online questionnaire with the help of the open-source
experimental software PsychoPy3 (Peirce et al. 2019) and the hosting platform Pavlovia.org. In
the experiment, sentences had to be rated on a 5-point Likert scale, 5 = perfectly acceptable and
1 = completely unacceptable. The endpoints of the scale were labeled. Participants were given

five practice items. The entire procedure lasted about 15 minutes.

4.2 Results and analysis

The mean acceptability ratings for the four conditions are given in Figure 2. The ratings were
analyzed by means of a cumulative link mixed model (cLMM). We entered the independent
variables POSITION and ORDER as fixed factors, and subject and items as random intercept and
slopes. Table 2 gives the model formula and the output with the maximal random effect structure
supported by the data. We obtained p-values by Laplace approximation. The model shows a

highly significant main effect for POSITION caused by a preference for the subject preceding

15
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the adverbials. Furthermore, the interaction of POSITION and ORDER was highly significant. As
predicted, the derived order was rated higher in the pre-subject position, and the base order
received higher ratings in the post-subject position. ORDER did not reach the level of statistical
significance. Compared to the results of Experiment 1, the subject in a position preceding the

adverbials improved ratings profoundly (condition ‘subj_first: mean= 3.87, SD = 1.18).

Formula: rating ~ order*position + (order*position | item) + (order*position | subject)

Coefficient | SE z-value | p
POSITION -3.61 0.4 -9.02 <.0001***
ORDER 0.25 0.19 | 1.31 0.19
POSITION : ORDER | -2.1 0.4 -5.28 <.0001***

Table 2: Statistical analysis CLMM of acceptability ratings.

Order

- base
= derived

Mean ratings (+SE)
w

adv_first subj_first

Position

Figure 2: Exp. 2: Mean ratings (n = 32), including standard errors calculated on data
aggregated across participants.



4.3 Discussion

As predicted by Hypothesis 2, we found an overall preference for the subject-first order. Ratings
were significantly higher if the referential subject DP, a prototypical aboutness topic, was in
the structural topic position preceding the sentence adverbial. We interpret this as evidence for
the assumption that referential subject DPs are better candidates for topics than non-referential
domain adverbials, and are therefore preferred in the medial topic position described by Frey
(2004). The significant interaction between the factors POSITION and ORDER are in line with
Hypothesis 3, assuming that the subject in topic position blocks the movement of the domain
adverbial to this position. The base order of the adverbials (sentence adverbial > domain
adverbial) received higher mean ratings when the topic position was filled with the subject, and
the derived order (domain adverbial > sentence adverbial) was rated more acceptable when
the subject has remained in situ below the adverbials. One can also conclude from this pattern
of results that participants prefer sentences with a filled topic position. If the preferred sentence
topic candidate, the subject, is not available because it remained in situ, the other discourse-
structuring element, in this case, the domain adverbial, is preferred in this position. Our results
also provide strong support for the Address first! principle proposed by Krifka (2008b), assuming
that address-centered storage facilitates discourse management. This is reflected in the overall
higher ratings for the subject-first sentences. Krifka also described the high positioning of
delimitators as a strategy to signal that the following assertion only serves as a partial answer to
the QUD. It thus seems reasonable to prefer discourse-structuring devices in a high, and hence
early position, as this facilitates information packaging. Consequently, the attested movement of
a discourse-structuring entity, i.e., the domain adverbial, to the designated medial topic position
in the conditions with the subject below the adverbials seems to be preferred in order to facilitate

information packaging.

5 General Discussion

Our experiments aimed to control for possible confounding factors that might have affected
the order preferences for frame and sentence adverbials in Storzer & Stolterfoht (2013) and to
experimentally test how the information-structural status of domain adverbials as delimitators
affect order preferences for propositional adverbials. We presented evidence from two
acceptability judgment experiments. Furthermore, we showed that the medial topic position is
not restricted to referential subject DPs and frame adverbials with a referential internal argument,
but also a suitable landing site for other discourse-structuring elements. We, therefore, replicated
the results of Storzer & Stolterfoht (2013) with another type of frame adjunct, namely domain
adverbials, which were realized as non-referential, adjectival adverbials, and therefore excluded
referentiality of the internal argument as a possible confounding factor. Additionally, we found

further evidence for the postulated base position of frame adjuncts below sentence adjuncts.
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More importantly, and similar to earlier studies, we attested a discrepancy between the online
reading times for domain and sentence adverbials reported in Specht & Stolterfoht (2022) and the
offline data reported in the current study. Movement of the domain adverbial across the sentence
adverbial, i.e., the deviation from the base order, leads to an immediate processing cost, whereas
the offline data in Experiment 1 revealed a preference for the derived order, an effect that can be
plausibly explained by the described discourse-structuring principles. These principles, however,
did not affect online sentence processing, which seems to be modulated by syntactic base order
preferences only. These results are further evidence for a two-stage processing of single sentences
without context, in which syntactic and semantic constraints affect processing immediately, and

information structure is evaluated with delay.

We also argued that the low ratings in our first experiment were caused by a violation of
the Address first! strategy described in Krifka (2008b), and that the preference for the derived
order, on the other hand, reflects an information-structural preference, maintaining efficient
discourse management. Domain adverbials can fulfill the function of delimitators. Therefore, the
movement of domain adverbials to the medial topic position is preferred, at least in the absence
of a structurally marked aboutness topic, and thus overrides the preference for the base order.
This does not put the base position account for adverbials in jeopardy but shows that information-
structural constraints can override syntactically-based preferences in a second processing step.
Experiment 2 confirmed this hypothesis, the base order of the adverbials was preferred when the
topic movement of the domain adverbial was inhibited by a referential subject, i.e., a prototypical

aboutness topic, in the designated medial topic position.

Our findings are an essential piece to the puzzle of how adverbials are processed. Earlier
studies on adverbial order processing showed that the base order of propositional adverbials
affects processing immediately. With the current study, we present further evidence for the
hypothesis that information-structural properties of the adverbials affect later processing stages
since information-structural constraints were only visible in the offline data. Early processing
stages are guided by syntactic and semantic information, and information-structural characteristics
are processed with delay. We could not identify the point in time when information-structural
processing starts. Therefore, an alternative explanation of the discrepancy of the online and
offline data could be that the nature of the rating task forces participants to make sense of
a somehow deviant structure. The domain adverbial, as a discourse-structuring element, was
then interpreted as such only if participants were forced to evaluate the sentences. However,
our results align with several neurocognitive studies on the interaction of context and word
order during online processing of non-canonical ordering of complements in German. It has been
shown that initial processing is guided by syntactic principles, whereas information-structural
properties are only processed in later stages and on a global sentence level (Bader & Meng 1999;
Paterson et al. 1999; Bornkessel et al. 2003; Stolterfoht 2005; Bornkessel & Schlesewsky 2006).



The processing of propositional adverbials further supports a two-stage processing mechanism

on sentence level.

In our experiments, participants were asked to rate a sentence without a preceding context.
The question of how context interacts with adverbial order processing is subject to future
research. With first results from the processing of frame adverbials, Storzer (2017) observed
that topic marking of a frame adverbial by a preceding context facilitates online processing, but
only in the spill-over region following the frame adverbial and not immediately on the region
with the frame adverbial itself. What we can conclude from her and our findings is that without
overt information-structural marking by a preceding context, first processing stages are guided
purely by syntactic and semantic information. Information-structural processing might set in
later because participants have to accommodate information-structural characteristics such as
topicality, givenness, and delimitation when it is not explicitly marked by a preceding context.
In cases where contextual information is available beforehand, processing can proceed in a
forward-looking, anticipatory fashion to reduce processing cost (Altmann & Kamide 1999; Kaiser
& Trueswell 2004).

To sum up, our results provide evidence for (i) two-stage processing on the level of single
sentences, and (ii) the discourse-structuring effects of adverbial ordering, even in cases where

referentiality of the internal argument and length are excluded as possible confounding factors.
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