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Abstract: Studies on bilingualism are ever-growing in the field of linguistics. This research will
concentrate on the processing of evidentiality in L1 and L2 immigrant speakers of Bulgarian.
Evidentiality is a unique grammatical category that provides the source of information to the
listener. This grammatical category is only present in some languages like Bulgarian in which
it is manifested as a morphological marker. Previous research shows that evidentiality takes
longer to be fully acquired in Bulgarian children (from ages 4 to 6). This paper aims to provide
insight into the later acquisition of evidentiality by adult second-language learners of Bulgarian
through the use of a self-paced reading experiment. The results show a significant difference
in the reading speed between the two groups but not between the types of evidential markers.
Moreover, significant differences were found between the evidential markers and between the
groups in the grammatical judgement accuracy of evidential sentences.

1 Introduction

The grammatical category of evidentiality does not
manifest universally across languages (Matsui &
Fitneva, 2009). Therefore, it requires an upper
intermediate or advanced level of acquisition for
second-language learners to master it, especially if
their first language does not have evidentiality as
a grammatical category (Leclercq & Mélac, 2021).
Because research on the concept of evidentiality is
scares in general, there has also not been much
research on how second-language learners acquire
it. Thus we aim to expand on this area of study and
investigate evidentiality in the Bulgarian language
(Smirnova, 2012; Izvorski, 1997; Sauerland &
Schenner, 2007; Koev, 2011). Concentrating on the
extent to which adult second language learners can
gain proficiency in this grammatical category, this
paper will explore the acquisition of evidentiality at
later stages in adulthood, by utilising a self-paced
reading experiment to provide more context on the
complexity surrounding evidentiality acquisition.

1.1 Concept of Evidentiality

Evidentiality is a linguistic phenomenon that
speakers use to provide details about their source
of information through their utterances (e.g.
De Haan, 1999; Palmer, 2007; Aikhenvald, 2004,
2012, 2015; Aikhenvald & Dixon, 2014, 2003).
Types of information that can be expressed through
evidentiality marking include: witnessed events
(where the speaker has seen the event), inferential
events (where the speaker used evidence to deduce
the information about the event), reported events
(where the speaker has heard the information from
someone else) or assumed events (Kroeger, 2022;
Rozumko, 2019; Aikhenvald, 2015, 2004, 2012).
However, different languages can implement only
some of the sources mentioned above or even refer
to a different list, depending on their language
system.

The first time the term evidentiality was used
and explained was by Jakobson (1957/1971), who
gave the specific meaning that is still used by
linguists today (Aikhenvald, 2004; Chafe & Nichols,
1986; De Haan, 1999; Faller, 2006; Lazard, 2001;
Willett, 1988). He defined evidentiality as a marker
that indicates how the speaker acquired the



knowledge of the event they are referring to in
their speech. Jakobson (1957,/1971) also categorised
evidentiality into two distinct types: direct and
indirect by providing examples from languages such
as Bulgarian (Jakobson, 1957/1971; Aikhenvald,
2004).

In her work, Aikhenvald (2004) explains
the concept of evidentiality by distinguishing
14 different types of evidential systems across
languages. She also makes an important distinction
between the lexical and grammatical use of
evidentiality as every language can lexically
report the source of information through adverbs
like ‘reportedly’ or lexical explanations like ‘1
saw’ (Aikhenvald, 2004). However, languages with
evidentiality as a grammatical system do not have
the option to not use it, as it would result in
an incorrect or non-intuitive sentence (Aikhenvald,
2004). The classification of a language into a system
depends on the number of information sources
that require a specific grammatical marking.
For example in Nheéngati and Estonian, they
only have a marking for the reported evidential
(Aikhenvald & Dixon, 2003). Other languages
might require two or more distinct evidential
markings. In this paper, the Al system is
explained, the evidentiality system that Bulgarian
(the language used in this research) belongs to. In
particular, the Al system is a two-term evidential
system that categorises the markers into two
distinct types, which she refers to as “firsthand”
(witnessed evidential) and “non-firsthand” (non-
witnessed evidential). Additionally, she examines
the fusion of the evidential markers with the
past tense forms in languages of an Al system
(Aikhenvald, 2004). Hence, we will further explain
the Bulgarian past tense and its connection to the
evidential markers (see section 1.2).

1.2 Evidentiality in Bulgaria

As mentioned, Jakobson (1957/1971) was the first
to assign the term evidentiality to a Bulgarian
grammatical category. He used an example of
the Bulgarian perfect (past indefinite) “zaminal”
(it is claimed to have sailed) and the simple
preterit (past aorist) “zamina” (I bear witness it
sailed) to illustrate the indirect narration and direct
narration. Similar examples include (1) and (2).

Direct

Tq chete.

She readndirectievid»f;\ntial-

“I witnessed that she was reading.”

(1)

Indirect

Tq che-la.

She read-indirect_ evidential.

“It was claimed that she was reading.”

However, these are not the only aspects of the
past tense in Bulgarian that carry evidentiality,
all past tense aspects in Bulgarian can carry
evidentiality (past imperfect, aorist, perfect and
indefinite as seen in Nicolova, 2017; Kutsarov, 2007;
Tarpomanova, 2015).

Taking into account the different terms authors
use for the two types of evidential markers,
this paper will categorise them, as Jakobson
(1957/1971) did, into direct or indirect. The direct
evidential (firsthand/witnessed) indicates that the
speaker was present and witnessed the event/action
they are referring to (see example 1 and 6).
In other words, the information the speaker is
presenting was directly observed by them. The
indirect evidential (non-firsthand/non-witnessed),
indicates that the event is either inferred by
the speaker or was inquired from a secondary
source and is being reported (see example 2). In
other words, the speaker acquired the information
indirectly (De Haan, 1999; Slobin & Aksu-Kog,
1982; Underhill, 1976).

Tarpomanova & Aleksova (2022) subcategorise
the indirect evidential into three morphological
evidential markers: inferential, marked by the
presence of the auxiliary in the 3rd person (see
examples 3 and 7); reported, marked by the
omission of the auxiliary in the 3rd person (see
examples 4 and 8); and dubitative, marked by
the auxiliary “bil” (6mn) (see examples 5 and 9)
in all persons (Nicolova, 2017; Kutsarov, 2007;
Tarpomanova, 2015). However, the main evidential
marker that is consistent for all sub-types of
indirect evidential is the participle “1” (or, as
Friedman (1997, 2003, 2012) refers to it, ‘““1i”)*.
The differences in these forms can be seen in the
examples below (see section 1.3). The origins of

*The participle also changes depending on the gender or
number of the subject. In the examples given the subject
is a single feminine therefore we use the SG.F. form of the
participle which is “-la”.



this participle are associated with the old Bulgarian
past tense. From Friedman’s (2004) investigation of
the Balkan evidential origins, we know that the old
Bulgarian perfect (which is unmarked past) evolved
to be an evidential marker. This is why we chose
only to explore evidentiality in the past tense for
this research.

(3) Inferential - with auxiliary
Tq e che-la.

She AUX.3sg.PRS
indirect_ evidential.

“T inferred that she was reading.”

read-

Reported - without auxiliary
Tq che-la.

She read-indirect_ evidential.

“I was told that she was reading.”

Dubitative - with “bil” auxiliary
Tq bila che-la.

She AUX.3sg.f.PST
indirect_evidential.

“T was told that she was reading, but I
doubt it.”

read-

Because of this evolution in the language,
the morphological markers for evidentiality in
Bulgarian indicate both the tense and the source
of information. Moreover, there is no clear
morphological distinction between the standard
tense form and the direct evidential form of
a verb (see example 1). Unlike, the indirect
evidential marking that uses the participle "—1"to
indicate the source of information (see example
2). However, an important distinction should
be noted, evidentiality is a separate system
from tense that has grammatical categorization
and is part of the morphological syntax of
the language. These implications highlight the
grammatical complexity of evidentiality in the
Bulgarian language (Nicolova, 2017; Kutsarov,
2007).

1.3 Examples of the evidential

markers

(6) Direct evidential in Past Imperfect
Ivan chete-she kniga.

Ivan read.3sg.m.PROG-direct evidential
book.ACC.

“I witnessed that Ivan was reading a book."

Indirect evidential in Past Imperfect
Ivan e chetg-I kniga.

Ivan AUX.3sg.PRS read.3sg.m.PROG-
indirect_ evidential book.ACC.

“I inferred that Ivan was reading a book."

Indirect evidential in Past Imperfect

Ivan chetq-l kniga.

Ivan read.3sg.m.PROG-indirect evidential
book.ACC.

“It was reported to me that Maria was
reading a book."

Indirect evidential in Past Imperfect
Ivan bil chetqg-! kniga.

Ivan AUX.3sg.PST read.3sg.m.PROG-
indirect_ evidential book.ACC.

“It was reported to me but I doubt that
Maria was reading a book."

1.4 Previous Research

One noteworthy study by Ilchovska & Culbertson
(2019), investigated the acquisition of diverse
evidential systems and cognitive biases. Notably,
this experiment involved native DBulgarian
immigrant adults and examined whether their
native language influenced the acquisition of other
evidential systems. Through the use of artificial
language learning, they tested if some evidential
patterns are less universal and harder to learn than
others. Their findings suggest that the topological
frequency of the evidential systems does not have
a significant effect on the learnability of other
evidential systems but the participant’s previous
acquisition of evidentiality has a bigger effect on
their ability to learn other systems. Therefore from
this study, we can expect that the participants’
first language in our experiment could affect their
level of acquisition. A similar cross-linguistic study
(Saratsli et al., 2020) done on English speakers
suggests that the typologically most prevalent
system (marking indirect evidential, which is also
used in Bulgarian) is easier to learn compared
to others. This tells us that the effects of the L1
might be minimal and therefore will not be taken
into consideration during the experiment.

There was no research found on Bulgarian
evidentiality acquisition in adults, but there are
studies investigating Bulgarian children and their
use of evidentiality. Fitneva (2008) researched



the role of the different evidential markers of
children’s reliability judgment. She conducted 2
experiments where she presented 6-year-olds and
9-year-olds with short vignettes and follow-up
questions regarding their reliability. They aimed
to test if the children’s judgments were based on
the authorship (who gave the information: first or
second hand) or modality information (how it was
acquired: cognitive or perceptual), the evidential
markers carry. The research found a significant
difference between groups only when comparing
inference. Specifically, 9-year-olds rely more on
direct perceptual information and 6-year-olds rely
more on reported-inferential information. Through
the experiments and testing stage, Fitneva (2008)
also noticed a full use of evidentiality occurring
in the 6-year-olds and not in 4-year-olds. This
inquiry also follows the findings of other evidential
acquisition studies in regard to Turkish (Aksu-
Kog, 1988). Hence, we can assume that evidential
acquisition starts around the age of 6 for native
speakers of Bulgarian and other languages with
grammatical evidentiality. Therefore, this brings
the question if acquisition occurs later, in adult
learners as well, due to conceptual complexity.

As such, research on evidentiality acquisition
predominantly centres around children’s learning
of the concept (such as Aksu-Kog¢ et al., 2009
on Turkish; de Villiers et al., 2009 on Tibetan).
Studies on the first language (L1) acquisition of
evidentiality in English and European languages
are relatively scarce (Papafragou et al., 2007;
Rett & Hyams, 2014 on Korean and English,
and works like Ifantidou, 2005 on Modern Greek;
Koring & de Mulder, 2014 on Dutch). The
area of second language (L2) acquisition of
evidentiality remains largely uncharted, with only
a few pioneering studies addressing the adoption
of hearsay evidentials (Ishida, 2006; Narita,
20126; Kamada, 1990; Narita, 2012a on Japanese
learners), the comprehension of grammatical
evidentiality in distinguishing between direct and
indirect evidentials (Arslan et al., 2015; Tokac-
Scheffer, 2023) focusing on bilingual heritage
learners of Turkish), and the discourse role of
inferential expressions (Leclercq & Edmonds, 2017,
on the learning of verbal modality or Leclercq
& Mélac, 2021 on functional and developmental
perspectives in French and English as L2 and
Trajchevska, 2021 in English as L2 by Macedonian-

speaking learners). In this paper, we endeavour
to advance this research area by exploring how
Bulgarian learners grasp the appropriate evidential
markers.

This shows us that a notable gap exists in
the literature concerning the acquisition and
learnability of evidentiality by second-language
learners of Bulgarian, with scarce research in
this domain (though similar studies on English
native speakers, such as Leclercq & Mélac,
2021, do exist). Moreover, the majority of prior
research on Bulgarian evidentiality predominantly
comprises of linguistic analyses or cross-linguistic
examinations delving into the morphological and
semantic levels of evidentiality. Notably, limited
experimental inquiries have been undertaken.
Therefore, exploring this aspect could offer
valuable insights for broader cross-linguistic studies
investigating the acquisition of evidential systems
in adults.

There is a significant increase of research in
the field of bilingualism. Increased globalisation
and migration solidified an interest and necessity
for many people to learn a second language (L2)
(Schmid & Yilmaz, 2021). In this paper, both of the
experimental groups are bilinguals as we consider
bilinguals people who use one or more non-native
languages on a daily basis. This boost of interest
motivated us to research late bilinguals as there
are a number of studies investigating bilingual
children but limited research on adult bilinguals.
From such studies like Haman et al. (2017), we
know that in every bilingual there is a transfer
between languages. These conclusions lead us to
assume that both of the bilingual groups in our
research will experience some difficulties with the
grammatical judgement task. Moreover, a bilingual
study testing L2 learners and L1 attriters found
that they are equally fluent and significantly more
disfluent than monolingual speakers (Bergmann et
al., 2015). Other studies on immigrant children
also show their proficiency difference compared
to their monolingual counterparts (in Turkish
children Akoglu & Yagmur, 2016). This motivated
us to see if that would be the case in terms
of evidentiality processing. Testing immigrant
Bulgarian L1 speakers to L2 learners can show us
if the immigrant speakers also have any language
deficiencies as a result of immigrating and having a
different dominant language in their environment.



Another language acquisition study on adult
immigrant learners of English (as L2) saw an effect
of the age of arrival on the speaker’s proficiency
level, with later arrivers performing significantly
worse on grammatical judgment tasks compared
to younger immigrants (Jia et al., 2002). The
experiment was conducted on US residents (with
different L1 origins) as most previous research
on immigrant speakers focuses on the length of
their stay as the main factor for their proficiency
(Grenier, 1984; Stevens, 1992, 1994). This gives us
the motivation to investigate further the effects of
age and not the length of the stay on language
acquisition and proficiency in immigrant speakers.
Other studies, such as Akresh et al. (2014),
also consider other factors, which contribute to
proficiency (before immigration proficiency, L1
usage, etc.), but we only want to investigate
if the acquisition of an L2 in your adult life
(after puberty) can reach accurate evidential use
proficiency. The missing factors in the immigrant
studies that we want to cover with this research
are the specialisation on evidentiality and the
exploration of immigrants in different countries
such as Bulgaria.

1.5 Research aims

The investigation focuses on comparing the
comprehension of evidentiality among second
language learners of Bulgarian (non-native speakers
who started learning the language of their host
country Bulgaria after puberty) and immigrant
speakers (individuals originally native in Bulgarian
who have resided in the Netherlands for at least
two years). Immigrant bilingual speakers are chosen
for comparison due to their potential language
proficiency issues and struggles with the intricacies
of evidentiality. An important factor for both
groups is the switch of their dominant language as
they were both not living in their country of origin
at the time of the experiment.

The study aims to address the following research
question: Do late second-language learners of
Bulgarian differ from immigrant native speakers
in terms of reading speed and accuracy in
grammatical evaluations of evidential markers?
Additionally, the research seeks to analyze
distinctions among the two evidential markers,
considering that some may be conceptually more

accessible than others. The overall aim of this study
is to explore the bilingual processing of Bulgarian
evidentiality, which is lacking in the current
research. Our paper will further expand research
in multiple fields such as late second-language
learning, bilingualism and Bulgarian linguistics.

2 Methods

2.1 Participants

A total of 28 Bulgarian-speaking adults (Mgge = 29
years) participated in this study. The participants
were divided into two groups based on their
Bulgarian acquisition: the control group and the
experimental group. The control group comprised
17 native speakers of Bulgarian (M,4e = 23 years)
who were exposed to Bulgarian since birth and
had been residing in the Netherlands for at least
2 years during the time of testing. They spoke
English at a level of B2 or higher. For the
aims of this experiment, we sought participants
who had switched their dominant language to
English and/or Dutch, as it would be their most
frequently used language during their studies in
the Netherlands. The experimental group included
11 second-language learners of Bulgarian (M,ge =
41 years) residing in Bulgaria for over two years
with a certain degree of proficiency in English. The
participants in the experimental group were asked
to self-rate their Bulgarian proficiency (Mscore =
6, out of 10). The intention for this group was to
have participants with Bulgarian as their dominant
language.

The experiment was distributed online among
students of English-speaking institutions and on
online forums and groups. Before commencing
the experiment, all participants gave consent
to participate in this experiment and they
answered the language background questionnaire
(see Appendix B for the questionnaire). At the
end of the experiment, the participants were
thanked for their participation, albeit without
reimbursement.

2.2 Stimuli

The stimuli consisted of 60 sentences in Bulgarian,
which were grouped into sentences with direct



evidential marking, sentences with indirect
evidential marking, and filler sentences. Each
group included grammatical and ungrammatical
sentences, resulting in four target conditions with
two evidential markers and two filler conditions,
each containing ten sentences.

The target sentences followed a consistent
structure, comprising of a main clause, which
provided context for the information source
indicating either witnessing or not witnessing
an action. This was conveyed through the use
of a context verb, which indicated the way
the information was obtained (e.g., "I saw"for
witnessed actions and "She told me"for non-
witnessed actions). The second part of the sentence
was a dependent clause containing the target
verb with the evidential marker, presented at the
same region (6'" position) across sentences (see
Table 1). In grammatical sentences, the marker
matched the indication phrase of the main clause,
while in ungrammatical sentences, a mismatch
occurred between the marker and the context verb.
Filler sentences lacked any specific grammatical
indication of evidentiality. A detailed list of stimuli
is provided in Appendix A.

Main clause Dependent clause

1 2 3 4 5 6 708 9 10
Biuix sucpa | seucpra | kak | Kpuc | npucturia-i ¢ | nosa | nykcosma | xona.
Context verb Target verb with

"I saw" cvidential marker

Table 1: Sentence structure

2.3 Design

The experiment was designed, and the data
were collected via the web service PsyToolkit
(Stoet, 2010, 2017, which employs its proprietary
code for experiment construction. We designed
a remote self-paced reading (SPR) experiment
where sentences are presented in a self-controlled
manner, depending on the individual participant.
This design helped us accurately record the
reading speed of each participant. The experiment
began with a trial session of five runs (each
involving a single sentence), with the intention
of familiarizing the participants with the SPR
format. This also increased the chances that the
experiment was conducted correctly, as per the
instructions. The actual experiment comprised
60 runs, encompassing all stimuli. The visual

design throughout the experiment featured a black
background screen with white Arial font text, sized
at 20px for instructions and 30px for stimuli. The
font choice was grounded in its widespread use,
ensuring recognition without distraction (Beier &
Larson, 2013). The font size was determined to
strike a balance between readability and adherence
to the screen restrictions of the experiment software
(800 by 400px). Emphasis was placed on a larger
font size for stimuli to enhance visibility and
captivation. The stimuli were left-aligned for a
more natural reading simulation. Each sentence
was presented individually, with masking applied
to conceal all other words in the sentence.

The participants were first shown a consent
screen where they were instructed about the
purpose of the experiment and the data collection.
If they checked the box and chose to continue
to the next stage, they consented to participate
in the experiment and agreed to have their
data used for this study. Afterwards, they
proceeded to a questionnaire, that linked the
participants seamlessly to the actual experiment
after they completed all the questions. This
questionnaire comprised 10 questions aimed at
collecting essential data for the research, mainly
focused on their language background. The specific
questions are detailed in Appendix B. This
pre-experiment questionnaire served as a crucial
component in gathering participant information
and contextualizing the subsequent experimental
data. The integration of the questionnaire into
the overall experimental procedure ensured a
comprehensive and streamlined approach to data
collection.

Subsequently, an instructional screen was
presented at the beginning of the experiment,
elucidating the experiment process and providing
information on the response keys (sentence
reading and answering questions). This enhanced
participant  understanding and engagement
throughout the study.

For the actual experiment, a non-cumulative
self-paced design was adopted, coupled with the
uniform mask technique, to ensure participants
focused on one fragment at a time. In other words,
the stimuli were presented word by word, and the
previous and following words in the sentence were
covered throughout the parsing of the sentence.
This design choice also indicated the boundaries



of the sentences, all standardized at 10 words
in length. Segments transitioned with the press
of the space bar, marking the commencement of
the reading time counter for each segment and it
concluded with the presentation of the next one.
After each sentence, a sentence judgment question
prompted participants to categorise the sentence
as either grammatical or not by pressing “A” for
yes and “L” for no. The selection of these keys
was intended to make them easily reachable yet
sufficiently spaced apart to reduce errors. The
response keys were also provided on the screen in
green for yes and red for no. Their answers were
recorded as either correct or incorrect. At the end of
both the trials and the experiment, the participants
were notified with an information screen.

2.4 Procedure

The complete experiment comprised a digital self-
paced reading task, all participants participated
online. This choice was made to ensure consistency
despite the difference in the participants’ locations.
They were all sent a link and accessed the
experiment through the Psytoolkit platform.

Prior to commencing the experiment, all
participants completed a consent form, agreeing to
complete the experiment in one continuous session
and having their data collected. Following that
participants were presented with a questionnaire
covering linguistic background and personal details
such as age, gender, and nationality. If the
experiment was exited at some point during the
collection their data is considered incomplete and
it won’t be saved by the server. Following the
initial data collection, the experiment commenced
upon agreement. A screen provided instructions
and information on the experiment’s procedures
and expectations. Subsequently, sentences were
presented one by one, in a non-cumulative manner,
with each word revealed sequentially upon pressing
the space bar. After each sentence, participants
were prompted to respond to its grammaticality
using designated keys on a keyboard. All
sentences were randomized for each participant,
and participants encountered all four conditions.
Importantly, there was no time limit imposed on
the experiment, and participants were not informed
that their reading speed was being recorded. This
approach aimed to capture participants’ natural

reading habits without inducing additional pressure
or time constraints.

2.5 Data Pre-processing

Firstly, the data from the survey were visually
examined and one Bulgarian participant had to
be excluded from the data since they only lived
in the Netherlands for two months, which is not
long enough for English/Dutch to become their
dominant language.

Secondly, partial data pre-processing was
initially conducted using PsyToolkit (Stoet, 2010,
2017), primarily focusing on removing incomplete
data files. The remaining pre-processing steps were
performed in R Studio version 4.2.2 (RStudioTeam,
2020) and Python version 3.8 (Van Rossum &
Drake Jr, 1995). The initial step in the web server
involved sorting the reading times for each segment
and organizing the data into specific columns. The
collected data included the reading speed of the
full sentence, the response time for each judgment
question, and the reading speed of the Target Verb
(the region including the evidentiality marker).

The data were subsequently separated into
distinct datasets for further analysis. Each dataset
contained 1680 data points, representing 60
sentences across 28 participants. Two main datasets
were created:

1. Target Verb Reading Speed Dataset (TVRS):
This dataset focused on the reading speed of
the Target Verb in each sentence.

2. Judgment Question Response Accuracy
Dataset (JQRA): This dataset encompassed
the response times for each judgment question
and its accuracy.

Implemented data-cleaning procedures, for both
datasets, were aligned with the best practices
outlined by Nicklin & Plonsky (2020). Visual
examinations, involving histograms and Q-Q plots,
were conducted to identify outliers and determine
appropriate cutoffs. In the Target Verb region,
trials faster than 100ms (e.g. Jegerski, 2014; Kim
et al., 2018; Luce, 1986; Tokac-Scheffer, 2023)
were excluded. Additionally, tests of normality and
variance were conducted. The two datasets had
different formats and required separate analyses.
The TVRS dataset was more complicated and



diverse and was analyzed with the use of Python
packages and non-parametric tests. The second
dataset was normally distributed and easier to
process and was analyzed with R Studio and
parametric tests.

Furthermore, the second dataset was utilized to
analyze the accuracy of responses by summarizing
the overall performance of each participant for each
condition as an accuracy percentage, calculated
as the sum of accurate responses out of 10
sentences per condition. This resulted in each
participant having six accuracy performance values
that were used for the analysis (162 values in
total). Additionally, for the response times (RTS)
of their answers, all data was used, considering
both accurate and inaccurate responses. The
same principle was also applied to the TVRS.
This comprehensive data preprocessing strategy,
adhering to established guidelines, set the stage
for rigorous and meaningful analyses in subsequent
stages of the research. We are planning to examine
both within and between group performances,
by comparing analysis between all the conditions
and between the two groups of participants. This
initial reprocessing guided us to use parametric
ANOVA tests on the JQRA dataset and non-
parametric Kruskal-Wallis H tests (for between-
condition comparison) and Mann-Whitney U tests
(for between-group comparison) on the TVRS
dataset.

3 Results

This section presents the findings from three
distinct analyses based on the different datasets
examined in this study: an overview of general
participant data collected from the survey, an
analysis of the Target Verb Reading Speed Dataset
(TVRS), and an examination of the Judgment
Question Response Accuracy Dataset (JQRA).

3.1 Questionnaire Data

The participant sample finalized for this study
comprised 28 individuals, after excluding one
Bulgarian participant for not meeting the residency
requirement of at least two years in the
Netherlands. This requirement ensures a switch
in their dominant language from Bulgarian to

English. Moreover, the linguistic profiles of the
cohort revealed that, with two exceptions, all
participants were proficient in at least English
and Bulgarian, qualifying them as bilinguals. An
interesting insight that should be pointed out
is that the experimental group had resided in
Bulgaria for a considerable amount of time (M =
16 years), which we expect to have improved and
influenced their level of proficiency. Furthermore,
none of the second language learners had a first
language with a grammatical evidentiality system.
This was established in other studies to have an
influence on their ability to grasp evidentiality in
other languages (Ilchovska & Culbertson, 2019).

3.2 Analysis of Target Verb

The TVRS dataset, focusing on the reading speed
of the target verb (TV) marked with evidentiality
in each sentence, included 1,680 observations,
which was then reduced to 1,425 after outlier
exclusion. Given the Shapiro-Wilk test results, the
data needed to be analyzed using a non-parametric
test to assess if there is a difference between the
stimuli conditions and groups. A Kruskal-Wallis H
test was conducted to compare the mean reading
times for the TV across different conditions. The
analysis revealed no statistically significant results
of the condition on the mean reading time of TV
(H(5) = 1.625, p > 0.05). With these results, we
fail to reject the null hypothesis that there is a
difference in TVRS between conditions.
Subsequent analyses, comparing the direct and
indirect evidentials, also showed no significant
variance in reading times between the evidential
markers. A Mann-Whitney U test was conducted
to compare the TVRS between stimuli ( U-statistic
= 112,277, p > 0.05). This suggests that the
type of evidentiality (direct vs. indirect) does not
significantly affect the distribution of reading speed
for the TV, indicating that other factors may
be more influential in determining the variations.
Contrarily, a comparison between participant
groups via the Mann-Whitney U test, yielded
(U-statistic of 118,974.5) a highly significant p-
value (p < 0.0001), suggesting that group type
(native vs. second-language learners) significantly
affects reading speed distribution, underscoring
the influence of participant background over
evidentiality in determining reading speeds.



The analyses suggest that their reading speed
was not affected by the occurrence of an evidential
marking or not. However, most importantly there
was a significant difference between the native and
the second-language learner group. This was to be
expected as there was a significant difference in
their overall reading speed (M = 7492 ms and M
= 11818 ms per sentence, ¢ = 5.90 and a p-value
< 0.0001). The analysis is plotted on the graphs
below (see Figures 1 & 2).

Group
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@
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RT for the Sixth Word (ms)

400

Figure 1: Bar plot of the average reading speed
of the TV in each stimuli condition. The x-axis
indicates the different conditions and the y-axis
shows the mean TVRS for each condition and
group. (“d” stands for direct evidential marking,
“?” stands for indirect marking, ‘“f” is for filler
sentences, furthermore “g” is for grammatical
sentences and “u” is for ungrammatical) The
legend further indicated the two groups (“bg”
marks the Bulgarian native speakers and “sl”
indicates the second-language learners).

3.3 Analysis of Judgment Questions

The JQRA dataset analysis incorporated two
variables: grammatical judgement accuracy and
response times (RTs). For the within-participants
analysis, we compared all six conditions to each
other and we used a one-way ANOVA test.
The analysis revealed a significant effect of
condition on accuracy (F'(5,162) = 33.34, p <
0.00001), indicating that the means of at least
one pair of stimuli conditions are statistically
significantly different. The effect size, calculated
using eta squared, was n? = 0.326, implying
that the condition accounts for approximately
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RT for the Sixth Word (ms)
8
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Figure 2: Bar plot of the average reading speed
of the TV with the two evidential markings
between the groups.

32.6% of the variance in participant accuracy.
The results showed a significant difference in both
between conditions and between groups (F(1,166)
= 49.88, p < 0.00001). The test also showed
a significant interaction between the group and
stimuli conditions. The accuracy analysis is plotted
in Figure 3.

Further investigation into the results with the use
of Tukey’s HSD test showed us that the significant
difference that should be taken into consideration is
the performance with the indirect ungrammatical
stimuli (“iu”). The post hoc comparison indicated
a significant difference for both groups and
conditions. These results were expected as previous
research shows that the indirect evidential markers
are considered harder to process compared to the
direct markers. These false positive results show
that both groups are not sensitive to evidential
violations. We can speculate multiple reasons for
these results one being the over-complexity of some
sentences. Another possible reason is the processing
load that the masking of the sentences in the self-
paced reading could cause.

These results led us to further investigate the
performance between the groups. We only analyzed
the performance between the indirect and direct
evidential stimuli across the two groups. An
ANOVA test was used again due to multiple
comparisons. The results showed a significant
difference in accuracy for both between evidential
markings (F(1,166) = 13.831, p < 0.05) and
between the groups (F(1,166) = 25.982, p < 0.05).
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Figure 3: Bar plot of the mean percentage of
correct judgements per condition and group.
(“d” stands for direct evidential marking, “i”
stands for indirect marking, “f” is for filler
sentences, furthermore “g” is for grammatical
sentences and “u” is for ungrammatical). The
x-axis indicates the different conditions, and
the y-axis shows the mean correct accuracy for
each condition and group. The legend further
indicates the two groups.

These results were expected as Bulgarian native
speakers have not lived outside of Bulgaria to
experience any significant change in their language
and therefore should perform better than second-
language learners. This test also showed us a lower
performance with the indirect evidential marker
overall. The difference is further illustrated below
(see Figure 4), where we compare the performance
of the two groups.

Moreover, we also investigated the response
times (RTS) for answering each judgment question.
An ANOVA analysis showed no significant
difference between the evidential types or between
the groups. We can assume that the participants
had classified the sentence as grammatical or
ungrammatical before the question was presented
to them. A possible processing period is during the
presentation of the last word in the sentence. (see
Figure 5).
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Mean Accuracy %
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- o

0.z
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Figure 4: Bar plot of the mean percentage of
correct judgments per evidential marking and
group.

4 Discussion

This study aimed to investigate the processing
and learnability of Bulgarian evidentiality among
adult second-language learners. The research was
motivated by the lack of experimental studies
on Bulgarian evidentiality and the acquisition of
Bulgarian as a second language. An online self-
paced reading experiment was conducted with
native immigrant speakers and second-language
learners residing in Bulgaria. The participants were
presented with six types of stimuli of grammatical
and non-grammatical sentences containing direct
evidential, indirect evidential, or filler verbs. The
correct match for the type of evidential needed in
the sentence was indicated by the first context word
in the sentence. As expected, there was a significant
difference between the performance of the two
groups, with the immigrant speakers outperforming
second-language learners overall.

Our research aim was to explore whether adult
second-language learners can attain a certain level
of proficiency in Bulgarian evidentiality. To have
a baseline level of evidentiality acquisition as
a control group, their proficiency was compared
to another group of bilinguals, Bulgarian native
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Figure 5: A log-transformed bar plot of the
mean response times of the judgment questions
per evidential marking and group.

speakers that had immigrated to the Netherlands.
Because we aim to provide more information on
different types of bilinguals we chose to not use
monolinguals as a baseline comparison. However,
we still expected a clear distinction between the two
groups as the Bulgarian native speakers had not yet
experienced attrition. According to Bergmann et al.
(2015), who compared attriters to second-language
learners, their grammatical proficiency was similar.
However, the speakers in the current control group
were not classified as attriters, since they had not
resided outside of Bulgaria for an extended period
(between two to four years). Nevertheless, there
were still a noticeable number of errors in their
accuracy results. We speculate that the reason for
those results may be attributed to the influence of
their dominant language, English L2. As shown in
a bilingual children study there is an L2 transfer
effect that impacts L1 performance, regardless of
exposure to their L1 (Haman et al., 2017).

During the self-paced reading experiment, we
measured a couple of variables. First, we measured
their accuracy in the grammatical judgement task.
We compared the performances across different
stimuli conditions and participant groups. We
observed a significant difference between the
group’s performance and between the two types of

evidential markers. Given that the native speakers
were not attriters, their performance was expected
to be better than second-language learners. Based
on the previous research on evidentiality, which
suggests that indirect evidentials may pose greater
difficulty compared to direct ones, our prediction
was confirmed with our experiment yielding the
same processing difficulty when it comes to indirect
sentences (Leclercq, 2020; Arslan et al., 2015;
Tokac-Scheffer, 2023; Fitneva, 2008). Acquisition
studies on Bulgarian evidentiality show that
evidentiality starts being used correctly at a
later stage, with direct evidentials emerging first
(Fitneva, 2001, 2008). Our results provide further
information to support this claim as there was
a significant difference in the accuracy between
the direct and indirect sentences. The second-
language learners showed a better understanding
of the direct evidential compared to the indirect
one. A noticeable distinction in our results was the
significantly lower performance across groups when
it came to the incorrect direct evidential. In other
words, when the expected form was indirect but an
incorrect direct marking was used, the participants
judged the sentence to be grammatically correct.
Previous research indicates that the direct
evidential marking is simpler and used as the
standard past tense verb form in Bulgarian (see
section 1.2). Moreover, the indirect evidential
is generally more complex both semantically
and structurally (Jakobson, 1957/1971; Nicolova,
2017; Kutsarov, 2007; Tarpomanova, 2015). This
asymmetry suggests that they may have misjudged
the sentences as correct due to the assumption that
the target verb was conjugated in the standard
past form, which is more frequently used compared
to the indirect evidential form. Later acquisition
of indirect evidentials in both children and adults
is attributed to the lower exposure frequency to
indirect evidential examples compared to direct
ones (Fitneva, 2018). Tarpomanova & Aleksova
(2022) compared the occurrence of direct and
indirect evidentials in the Bulgarian corpus and
showed a significantly higher occurrence of direct
evidential examples. This shows that in general
indirect evidential marking is less frequently used
in the Bulgarian language, which can explain the
lower accuracy performance, particularly regarding
the (incorrect) use of indirect evidentials.
Secondly, we analyzed the response speed to
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the judgment questions. There was no significant
difference between conditions or groups. We
argued that the participants had already made
their decision on the grammaticality of the
sentence prior to the presentation of the question.
Previous research shows that in self-paced reading
experiments, most of the sentence processing occurs
at the last word. This phenomenon is referred
to as the “wrap-up effect”, when a participant
evaluates the whole sentence and resolves any
“Inconsistencies” at the end of the sentence (Just
& Carpenter, 1980). Similarly, they might have
made their judgement as soon as they encountered
the mistake in ungrammatical sentences. Tokac-
Scheffer (2023) observed a faster reading speed
on the last word for ungrammatical sentences
among both heritage speakers (second-generation
immigrants) and immigrant speakers. The lack of
difference between groups indicates that the self-
paced reading experiment cannot provide direct
evidence for difficulty in processing. Vanpatten
& Jegerski (2014) suggest that the relationship
between reading speeds and processing times in
Self-Paced Reading (SPR) experiments is more
nuanced than merely equating slower reading with
slower processing.

It is important to note the limitations of
this research, particularly the small sample size,
which may not represent the actual population.
This can be addressed in further research that
replicates this experiment with more participants.
Larger participant groups would provide more
reliable results and potentially a different outcome.
However, as an initial step in this research topic,
the current study provides reliable assumptions
for the obtained results. Furthermore, it allows
other researchers to replicate it and compare
findings in the future. An additional limitation
that could be argued is the setup of the SPR
experiment. Previous studies on SPR found that
cumulative display of the stimuli, where the words
are not masked, is problematic (Jegerski, 2014;
Vanpatten & Jegerski, 2014). Most researchers
choose the non-cumulative format (the one used
in our experiment) to mimic actual reading and
avoid the participants developing a strategy where
they reveal multiple segments at a time before
reading them. However, a couple of participants
reported upon participation that they found the
stimuli hard to read as the words were masked.

This might have been challenging for them as it
required a higher processing load and might have
resulted in more mistakes or slower processing. A
potential solution would be to increase the number
of trial runs. This could familiarize participants
with the experiment structure, however it may
also lead to fatigue before the actual experiment.
One suggestion for improving the experiment is to
consider the lengths of the words in the stimuli as
this could influence participants’ reading speeds.
Moreover, the stimuli can be improved by adding
more sentences and having them revised by a
second-language teacher of Bulgarian to ensure the
appropriateness of the stimuli for second-language
learners. Furthermore, the stimuli were specifically
constructed for evidential processing and may not
reflect the typical structure of a Bulgarian sentence.
Potentially, this experiment can also be replicated
using a different set of stimuli that aligns with
common language patterns. Nevertheless, these
limitations do not diminish the significance of this
study as it provides the groundwork for further
research in this unexplored area of research.

To the best of our knowledge, this study is
the first on evidentiality studies with second-
language learners of Bulgarian. This makes this
research an important part of the field of second-
language learning and evidentiality. From previous
studies on other languages with the same evidential
system (like Turkish as presented in Tokac-
Scheffer, 2023 and Arslan & Bastiaanse, 2020) we
know that the differences we observed between
accuracy in indirect and direct sentences are
consistent occurrences across languages with an
A1l evidential system. Through this insight from
other papers, we can presume that regardless of the
limitations concerning our experiment the findings
of this paper can be considered as a step in the
right direction. Our results and conclusions can
therefore be used to inform future cross-linguistic
research. Furthermore, this paper can motivate
further investigation of evidentiality acquisition in
late bilinguals and second-language learners with
diverse language backgrounds or inspire needed
in-depth research on second-language learners of
Bulgarian, which is very under-explored.
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A Appendix

A list of the stimuli sentences:

A.1 Direct grammatical

"Jyx TUX TJac, 3aToBa ce 00bpHAX OABHO W BHUJIAX
Xoxkwunc."

"Bujsgx Kak OrpOMHUAT BOIH ce B3Upallle B CTEHA-
Ta MHOT'O 3aMUCJIEHO."

"Cpemnax no3HaTH B Mapka, KOUTO Urpaxa dppus-
61 Ha TOJIAMOTO Urpuire."

"Tlorayimx Kydero 1o rjapara u pa3dbpax, de He e
ApyxkeaobHo."

"Veerux cryn CyTpPHHTA ¥ MOC/IE MPOBEPUX TEPMO-
MeTbpPbT, HOKa3Balle MUHYC Tpuiicer."

"3Haex, ye Upeu Ja ce IMeHCUOHWPAa, YNI0 MU Oe-
e onpasure."

"CouyBax Beuepra kKak Jsmo Kosema Biese mpes
KyXHATa U najHa.”

"Buisx Buepa BedepTa Kak Kpuc npucTturha ¢ HO-
Ba JIyKCO3Ha KoJia."

"Bsx TaMm, KOraTo TO# TaifHO 3aMHUHA C BJIAKA MHO-
ro Hajamued."

"PasroBapsix ¢ MoOMYeTaTa, KOTaTO CE sII0Caxa 3a-
paJii ONEHKUTE, KOUTO TOJIydnxa."

A.2 Direct ungrammatical

"Jyx MomHuUeTaTa Ha Tepacara, KaK O0CHKIAJH
ocTaHaJIATe Jera oT Kiaca."

"Bunsax kak BaH u JpyruTe uaBaju Ha CPEIATa,
KOSITO IIaHupaxMe."

"Cpemnax ce ¢ Xapu, KOUTO Obp3aJi J1a OTHIIE Ha
KuHO."

"Tloraymx KOTETO, HO TO M€ OXalaJio 0 PbKaTa u
u3bsra."

"VaacTBax B ¢bCTE3aHUE M MU BPBUNIN MEJIAJ 32
I'bPBO M#CTO."

"Cerux ce, 4e KOraTo CbM XOIWJI B PECTOPAHTA, MU
xapeca."

"ChHyBax Kak eJuH (hepMep HU 3aKapaJl J0 3aMb-
Ka Ha InpuHiecara."

"Buisgx MJIauTe YKEeHU, KOUTO Ce CIIPSIM, 3AII0TO
roJisiM KaMHOH IpemMuHa."

"Tnemax BUepa nueca, B KOSITO MAIHAJ TOJISIM CMSIX
3apajiu akTbopure."

" JIoioX Ha BpeMe U CbM BHJISII KAK CH CUYIU Pb-
kara."

A.3 Indirect grammatical

"Trbpele, e KoJIEruTe HUIIO He IIPABUJIN, JI0Ka-
TO caMo TOil paborum."

"Cuopen, nadopManysTa, KOsITO Tsi OUJIa IOJIyIH-
Jla, Te ca IPUCTUTHAJM Buepa."

"Pasbpax, e cecTpa MU € 3aBbLPIIIIA JBErOJIHII-
HOTO CH MarucTbpcKo obpasoBaHue."

"Jyx or KoJjiera, 4de e wbTyBaJl lisijia rojuna u3 Es-
poma."

"Kazaxa, Je Is110 MU € TPDhIHAJ Ha, MOXOM U3 ILIa-
HuHaTta."

"TIpenenux, e XpaHara UM € XapecaJia, I0opa i Ha-
I'bJIHO O0JIM3aHUTE YUHUN."

"Kazaxa Mmu, de KyrnoHa e 6uii 3a0aBeH U MHOTO
yp."

"Hay4aux ot mpusres, 4e e OUjI Ha NPUKIIOYEHNE B
JKyHraara."

"ToBopu ce, 4e ca ro HOIJIOKUJIU Ha 6ol ¢ Kam-
muK."

"Paskazaxa MU, 4e IPAKOHDT € U3JIU3aJl OT Ielle-
paTa camo mpusedep."

A.4 Indirect ungrammatical

"Kasza Mu, 4e M0OeTo KOoTe u30sra OT KOIIHHIATA
BYepa cyTpuHTa."

"Cnopes, cbheelia BUepa, JIOKATO CH TJIeIalle HOBU-
HUTe, ca Orpabmin Mara3uHa."

"Paszbpax OT OpuUATeN, Ye PecTopaHTa Ipejjara
BKYCHU caJjiaTu u jiecepru.”

"Hayuyux or paamoTo, Ue ca IIPUJIOKUXA CIEIIHU
MEPKU 3apaJid 3eMeTpeceHusTa."

"Usrnexkma, ye Te3n 3aaa49n Osixa JaBaHH CaMO Ha,
pbKOBOUTENS HHA."

"Jyx OT HpHCHLCTBAIIMTE, e IIOCTAHOBKATa Oere
J100pa ¥ MHOT'O €MOIIMOHAJIHA. "

"Kazaxa 110 HOBUHHUTE, Ye KOHIEPTHT Oerre orme-
HEH 3apaJiy JIOIIOTO BpeMe."

"Mma ciryxoBe, de HUIMBT Oelire Oy 9T OTINTHHA
0oT3UBM U peiTunr."

"CriopeJ; MHTEpHET TO3W YHUBEPCUTET Ce U3KaIBa-
e B KJlacaluure 1o ycrex."

"Jyx, 4e Mara3uH 3a TEXHUKa [Ipejjiara roJeMu OT-
CTBIIKA U poMorun. "

A.5 Filler grammatical

"TIpaBst TOBa, 3aI[OTO CTABA BHIIPOC 38 HAIMOHAJ-
HaTa CUI'YPHOCT Ha JIbpKaBara.’
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"Mucssi, e cu ryOeH, 3aIoTO MPEKAPBAIl MHOTO
BpemMme B Oapa."

"CKy4YHO MU € BCsiKa CyTPUH Jia CHU Iusi KadeTo ca-
Mma."

"Tlust maprapura # CJIyliaM KaK MEKCUKAHCKUSIT
OPKECTBD Tiee JIIoDOBHA cepeHaia. "

"Buepa mopbyax cu HOBU OYMJIA, 38 J1a MOTra JIa Je-
Ta."

"Samaux cpemr B 6aHsTA, 33 J1a PeJIAKCHPaM CaMa
BbB BaHaTa."

"Mrpaxa, JJOKATO HE CTaHa BpEME Ja CU JIsiraT 110
sreryiata."

"TIperyieax crapuTe CHUMKH, KOUTO M€ BbpHaXa
K'bM MUHAJIN IMACTJIUBA MOMEHTH."

"M3kaunxmMe ce Ha BbpXa Ha IJIAHUHATA, 38 J& BU-
auM n3rpesa."

"OTkpuxme 3arybeHus K09 U Hali- OCJIe YCIsixMe
Jla OTBOpUM BparaTta."

A.6 Filler ungrammatical

"Beuepra CIBHIETO IIOThBa B OPaHXKEBU HIOAHCH,
03apsIBaiKM XOPU30HT CbC CBETJIMHA."

"HepeH Ma bK KOTApaK CTOM OILIAINEHW W CBUT B
TbMHa ajes."

"Culel TeXXKM JeH, Td Ce 3apajBa, de MOXKe Ia
mounue."

"JlekapsIT ce IpUXKU 3a CBOUTE IAIMEHTH C yalle-
HOCTHU ¥ TPEIu3HOCT."

"C ycMmuBKa Ts 3apeXkia ¢ MO3UTHUBHU EHEPrus
XopaTa OKOJIO Hes."

"B HoBust KadeHe BCEKH YETBbLPTHK Ce ChOmpar
rpyma crapu npustesn."

"ObuyaiiHaTa CyTPUH €€ NMPEBPbIIA B IMPUKJIIOUE-
HUe 3apaJii HaTpylaHust yoesieH cHerbr."

"C jekoTa Ts 3aBJIAJISIBAT BHUMAHUETO HA BCUUKH,
¢ KouTo rosopu."

"Tg npuroTBUXa Bedepsl ChC 3€JIEHUYIU U €K30-
TUYHA TOJIPABKY 38 BCUYKM."

"Tlocamu xXoJaHJCKUTE JlajgeTaTa B TpaauHAaTa,
KOWUTO Iblieps i i nogapu."

B Appendix

List of questionnaire questions: What is your
name?

What is your age?

What is your nationality?

What is your country of residence at the moment?
How long have you lived there (current country of
residence)?

What is your mother tongue?

What other languages do you feel confident in? (if
none put 0)

On a scale from 1 to 10 how would you rate your
level of Bulgarian?

At what age did you start learning Bulgarian? (if
you are a native put 0)

18



