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Abstract
Within second language acquisition research, L2 development has been traditionally analyzed
through the dimensions of Complexity, Accuracy and Fluency (CAF) (Larsen-Freeman, 2009;
Ortega, 2003; Skehan, 2009). Complexity within the CAF framework has gained the most
attention and has often been examined through measures associated with clausal length (Bulté &
Housen, 2012).
In contrast, the present study examines complexity through the register-functional
framework (Biber, Gray & Poonpon, 2011; Biber, Gray & Staples, 2016). The fundamental
principle of the register-functional framework is that complexity is situation-dependent, meaning
that complexity depends on the situational characteristics of texts such as communicative
purposes of texts and their production circumstances. Thus, instead of relying on particular
measures of complexity such as complexity indices or T-unit measures, the investigation of
complexity within the register-functional framework begins with a linguistic description of texts.
The present study builds on the foundation of the register-functional framework and adds
to the body of L2 development research by being the first of its kind in L2 Russian. Previous
studies that investigated L2 complexity in Russian are rather few (e.g., Henry, 1996; Kisselev &
Alsufieva, 2017) but are also limited in that they 1) only study writing; 2) use either omnibus
complexity measures or a rather limited set of measures; 3) investigate high levels of
proficiency. The overall goal of this study is to provide a comprehensive description of syntactic
and morphological L2 development at lower levels (e.g., beginner to intermediate) across speech
and writing in Russian.
To address these research gaps, the present study examines L2 development through
morphological and syntactic complexity measures in L2 Russian. The study uses a corpus of
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written and spoken texts produced by learners across four program levels (i.e. the first two years
of Russian). First, the study examines individual measures of morphological and syntactic
complexity and interprets the findings in light of the curriculum progression and assignment
effects. Second, the study performs a Multidimensional Analysis (MD) in order to group the
individual measures of complexity into dimensions of complexity that are interpreted
functionally.
The results of the study show that both syntactic and morphological complexity measures
behave differently across program levels. For example, while adverbial if- and when- clauses
increase with program level, adverbial because-clauses decline. Similarly, while post-modifying
nouns increase, attributive adjectives decrease. In terms of morphological complexity, the
measures that have clear increasing trends across program levels are genitive nouns and
adjectives, instrumental nouns and adjectives, dative nouns, and past perfective and imperfective
verbs. The Multidimensional Analysis (MD) yielded two dimensions of complexity: 1) Narrative
vs. Non-narrative/Descriptive, and 2) Informational vs. Personal. The narrative side of
Dimension 1 includes perfective and imperfective past verbs, while the non-narrarive side
includes 3rd person plural verbs and attributive adjectives. The informational side of Dimension 2
is represented by complexity measures such as prepositional adjectives, genitive singular nouns,
genitive adjectives and attributive adjectives. In contrast, the personal side is characterized by
such measures as 1st person present tense verbs, accusative nouns and non-finite complement
clauses. These dimensions of complexity showed significant differences between program levels.
Significant interactions between program level and mode were also demonstrated pointing out to
differences between speech and writing with regards to these dimensions across program levels.
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Although the complexity measures included in these dimensions are very specific to Russian,
these two dimensions have been consistently identified in other MD studies.
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CHAPTER 1. INTRODUCTION
1.1. The Need for L2 Grammatical Development Studies
The importance of grammar instruction in Russian programs in the U.S. has always been
emphasized due to the nature of the Russian grammar, which presents challenges for L1 English
learners (e.g., case markings, verbal morphology) (Leaver et al., 2004). Rifkin (2005) argues that
the Russian language curriculum should integrate the teaching of grammar and syntax at all
levels based on the finding that grammatical competence is correlated with the development of
proficiency in the four skill areas (i.e. writing, speaking, listening and reading). While the
emphasis on grammar in Russian curricula is evident, studies on the L2 acquisition or
development of Russian grammar are very rare with the exception of a few notable studies on
advanced Russian (e.g., Kissilev & Alsufieva, 2017) and heritage Russian Dengub, 2012;
Polinsky, 2007). It is not surprising that the research in the area of L2 Russian is scarce. Despite
the latest MLA report (2019), which showed that almost half the Russian programs across the
U.S. (48.6%) reported stable or increased enrollments, the Russian language is still considered a
Less Commonly Taught Language (LCTL), thus making research in this area more difficult. A
careful review of related studies on L2 grammar development at beginner levels has not yielded
any results.
Learner Corpus Research (LCR) has emerged as a fruitful area of research on L2
development, language use and pedagogical applications (Granger, 2002). LCR is a branch of
Corpus Linguistics (CL), and both LCR and CL use large collections of language data in the
form of written and spoken naturally-occuring texts (corpora, singular corpus). Corpora are
typically gathered in a principled and systematic way, thus allowing for exploration of patterns
of language use in different situations, for example, spoken vs. written language. However, L2
Russian learner corpora are not readily available with the exceptions of the Russian Learner
12

Corpus (RLC) (Rakhilina et al., 2016) and the Multilingual Academic Corpus of Assignments –
Writing and Speech (MACAWS) (Staples et al., 2019-). The present study uses the latter, i.e. the
Multilingual Academic Corpus of Assignments -- Writing & Speech (MACAWS). This learner
corpus was developed at a large Southwest university to investigate the grammatical
development in L2 Russian through the lens of syntactic and morphological complexity within
the framework of the register-functional approach (Biber et al., forthcoming). A comprehensive
description of learner language can shed light on the trajectories of L2 functional grammar
development taken by learners within a structurally based curriculum. Understanding how
grammar is developed in L2 learners across program levels has implications for pedagogy and
assessment.
One of the ways L2 development has been conceptualized is through measuring L2
complexity, which has been the focus of research in applied linguistics and second language
acquisition for the past several decades. Most studies have investigated L2 complexity as a
dependent variable (often with fluency and accuracy) as a descriptor of development or
proficiency (Bulté & Housen, 2012). This interest in L2 complexity studies has developed and
expanded over the past few years, in part due to the growth of L2 corpora and also with the
advent of more tools that aid with measuring complexity such as L2SCA (Xiaofei, 2010) and
Morpho Complexity Tool (Brezina & Pallotti, 2019). While L2 complexity can be
conceptualized as cognitive, developmental and structural (Pallotti, 2015), most studies
operationalize it in structural terms with syntactic complexity being the most common area of
research. However, as more recent studies on complexity expand to languages other than
English, there has been an increased interest in morphological complexity measures.
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While these complexity measures have been used as descriptors of language development
with proficiency or program levels as independent variables, some researchers (e.g., Biber et al.,
2011; Biber et al., 2016) have also considered other independent variables that have an effect on
complexity, for example, register (e.g. mode, task, etc.). In other words, when they study L2
complexity, they account for the situational characteristics of different texts, i.e. differences in
communicative purposes and production circumstances.
In addition to these theoretical and pedagogical considerations, in order to examine L2
complexity, researchers also need to make the decision on what measures of complexity are best
suited for their research purposes. Multiple studies on syntactic complexity have traditionally
focused on clausal and intraclausal complexity. Many researchers have approached this task by
using the T-unit measure proposed by Hunt (1966), which is operationalized as a main clause
with attached subordinate clauses. Research in this area has demonstrated that learners develop
their linguistic complexity as they progress through level. At lower levels, learners are expected
to primarily use coordination features, while at intermediate levels learners should move from
coordination to subordination (e.g., Norris & Ortega, 2009; Vyatkina, 2012). As learners
progress to higher levels, Ortega (2003) argued that learners at higher levels of proficiency are
expected to move from more clausal to phrasal features in their writing. Similarly, Lu (2010;
2011) found that learners increased their T-unit length by using an increased number of
coordinate phrases and complex nominals, meanwhile decreasing the number of clauses per
sentence.
In contrast to these omnibus length-based measures of complexity (e.g. clauses per
sentence, phrases per clause), some studies have investigated L2 complexity through finegrained linguistic features. Within the framework of the register-functional approach, Biber,
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Gray & Poonpon (2011) provided a foundation for investigating L2 complexity not only in terms
of fine-grained measures but also taking into account register variation. Biber et al. (2020) argue
that the reasoning behind the specificity of measures is that grammatical structures can have
different syntactic functions, which in turn can be interpreted in a functional way. For example, a
finite dependent clause can function as an adverbial (e.g. because- and if-clauses), complement
(e.g., that verb complement clause) or as a noun modifier (e.g., relative clauses). As verb
complement clauses, finite dependent clauses are often associated with the function of providing
stance. Due to their functional differences, these fine-grained grammatical structures have also
been shown to behave differently across texts that differ in their communicative purposes. For
example, grammatical structures associated with L2 speech in the context of the TOEFL
proficiency exam are finite adverbial clauses and non-finite verb complement clauses, while L2
writing is characterized more by noun phrase modifiers such as attributive adjectives, noun+ofphrases and premodifying nouns (Biber et al., 2016).
The focus on fine-grained complexity measures is also supported by other studies outside
of the register-functional approach and languages besides English (e.g., Vyatkina et al., 2015) in
L2 German and (Kisselev & Alsufieva, 2017) in L2 Russian. Although these studies move
beyond omnibus measures, they focus on rather limited sets of complexity measures by
analyzing the writing mode only, which makes it difficult to get a more comprehensive picture of
L2 development.
Examining other languages than English that are more morphologically complex lends
itself to the study of morphological complexity. While Vyatkina, Hirschmann and Golcher’s
(2015) study does not investigate morphological complexity directly, their findings show that as
the level goes up, L2 German learners increase their inflected categories (e.g., attributive
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adjectives). Most other studies that investigate L2 morphological complexity use omnibus
measures such as Morphological Complexity Index (MCI) (e.g., Brezina & Pallotti, 2019).
The present study builds on the foundation of these previous complexity studies using the
framework of the register-functional approach. The study adds to the body of research by being
the first of its kind in L2 Russian. Previous studies that investigated L2 complexity in Russian
are rather few (e.g., Henry, 1996; Kisselev & Alsufieva, 2017) but are also limited in that they 1)
only study writing; 2) use either omnibus complexity measures or a rather limited set of
measures; 3) investigate high levels of proficiency. The overall goal of this study is to provide a
comprehensive description of syntactic and morphological L2 development at lower levels (e.g.,
beginner to intermediate) across speech and writing in Russian.
1.2. Overview of the Present Study
The present study has two parts. The first part is a univariate analysis of 21
morphological (See Table 3.7) and 8 syntactic features (See Table 3.8) as measures of
grammatical complexity. The main purpose of the univariate analysis was to analyze the
developmental trends of syntactic and morphological measures as descriptors of program levels
in order to provide a detailed description of characteristic linguistic features at each level. The
second part of the study involves a Multidimensional Analysis (MD) using the complexity
measures from the first part. MD is a corpus linguistic method used to examine linguistic
variation by providing a comprehensive description of variation based on functionally
interpretable clusters of linguistic features rather than individual features. The main purpose of
the MD in this study was to investigate the co-occurrence of complexity measures and their
functional interpretations as well as their distributions across level and mode.

16

The corpus of texts analyzed in the present study was built from both written and spoken
texts that students produced as part of their curriculum in the Department of Russian and Slavic
Studies at a large southwest university. This corpus represents a cross-sectional collection of
texts with only a few repeated students across four levels of instruction (i.e., semesters) from
beginner to intermediate. The students who produced these texts are mainstream learners with no
known exposure to Russian prior to enrolling in Russian classes at the large university in the
Southwest. All known cases of heritage speakers were eliminated from the study to control for
language level. The texts in the corpus cover a range of tasks (e.g., describe your friend, tell
about your trip, provide your opinion on why American students learn Russian, etc.) and topics
(e.g., family, house, climate change, etc.).
These texts were analyzed for 29 linguistic measures across four program levels. To
extract these measures automatically, the texts were first tagged for parts of speech and parsed
with syntactic dependency labels. Based on these labels and their combinations, a computer
program was written to extract and tally the occurrences (i.e., normalized frequencies) of these
morphological and syntactic measures. The syntactic measures included in this study are based
on previous research on L2 complexity (e.g., Biber, Gray & Poonpon, 2011; Biber, Gray &
Staples, 2016). The morphological measures included are mostly novel; however, their selection
was guided by the previous studies (e.g., Vyatkina, Hirschmann & Golcher, 2015; Comer, 2019).
1.3. Research Questions
By utilizing univariate and multivariate statistical techniques, this study answers the following
research questions:
1. What morphological complexity measures are characteristic of each program level?
2. What syntactic complexity measures are characteristic of each program level?
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3. What constellations of morphological and syntactic measures can describe program level
and mode (writing vs speech)?
1.4. Outline of the Present Study
Chapter 2 surveys the literature related to the study of L2 complexity. The chapter discusses
different approaches to L2 syntactic and morphological complexity and argues for the registerfunctional approach to L2 complexity, which takes into account linguistic variation across
different types of texts, offers functional interpretations and provides a way to capture the cooccurrence of complexity measures in texts. Chapter 3 provides a detailed description of the
methods used in the present study. The chapter begins with information about the corpus of
learner texts followed by an explanation of the morphological and syntactic variables, their
annotation and extraction methods. Then the chapter details the statistical and research methods
used in the present study. Chapter 4 presents findings from the univariate analyses of the
complexity measures and offers interpretations. Chapter 5 presents results from the
Multidimensional Analysis (MD) with a description of dimensions of complexity across program
levels and modes. Finally, Chapter 6 concludes with a synthesis and discussion of results,
research and pedagogical implications as well as future directions and limitations.
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CHAPTER 2. LITERATURE REVIEW
2.1. Introduction
This chapter begins with a discussion of L2 complexity as a marker of L2 development. Then a
register-functional approach is presented as a framework for investigating L2 complexity in the
present study. The chapter then presents differences between speech and writing followed by the
discussion of the effects of task/topic. The chapter continues with a review of literature on L2
syntactic and morphological complexity studies. Although there is an emphasis on fine-grained
individual measures of complexity throughout the chapter, the chapter also provides a discussion
of how these individual measures can be grouped in light of the Multidimensional Analysis
(MD). Finally, the chapter concludes by motivating this dissertation study with an explanation of
the research gaps that it aims to fill.
2.2. Complexity as Marker of L2 Development
Learners’ L2 development is an essential area of research in second language acquisition,
and questions about what can be considered development, as well as how and when learners
develop have been the focus of much research. A significant number of studies in SLA has
conceptualized L2 development using the framework of Complexity, Accuracy and Fluency
(CAF) (Housen & Kuiken, 2009; Larsen-Freeman, 2009; Ortega, 2003; Skehan, 2009).
Complexity has been defined as the ability to produce elaborate and varied language, while
accuracy is related to the ability to produce error-free language, and fluency has been associated
with the ability to process and produce language rapidly (Housen & Kuiken, 2009). These CAF
concepts are not a theory in themselves but are often used as dependent variables in relation to
independent variables of level or task (Pallotti, 2009). The operationalization of these constructs
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of L2 performance has undergone much methodological debate (Biber, Gray & Poonpon, 2011;
Bulté & Housen, 2012; Pallotti, 2009), thus requiring more studies on the topic.
Complexity in L2 research has been operationalized in many different ways. Pallotti
(2015) identified three types of complexity relevant for linguistic research: 1) structural
complexity; 2) cognitive complexity; 3) developmental complexity. While cognitive and
developmental complexity have to do more with the process of acquisition, such as processing
costs and order of acquisition, structural complexity refers to the formal linguistic properties of
texts. Pallotti (2015) advocates for focusing on structural complexity, as it constitutes a more
descriptive category and a simpler view of complexity. Structural complexity can be further
subdivided into morphological, syntactic and phonological (Bulté & Housen, 2012). In addition
to structural complexity their classification also includes system complexity, which is essentially
lexical complexity comprising collocational and lexemic complexity.
In another strand of research, learners’ L2 development has been conceptualized through
the development of L2 discursive abilities, i.e. the control of registers and genres. The
assumption is that if registers and genres that learners use differ in linguistic features, they have
developed their register/genre competence. In other words, the changes in learners’ lexicogrammatical patterns should be reflected in the changes in the types of discourse learners
produce (Asención-Delaney & Collentine, 2011). This framework has been used in this study,
where L2 development is conceptualized in terms of functional language use. Language use is
determined by the situational characteristics of texts but also helps uncover these characteristics.
For example, if the purpose of a text is to narrate past events, the text will consist of past tense
verbs, temporal adverbial clauses, etc. And in a reverse manner, if a text contains past tense
verbs and temporal adverbial clauses, the likely purpose of the text is to narrate past events.
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Thus, if learners produce an informational text by using linguistic features associated with texts
of that nature, they show signs of L2 development. The way L2 development is measured in this
study is through syntactic and morphological complexity. More specifically, L2 complexity is
defined using the register-functional approach that takes into account differences in texts
espoused by their communicative purposes and production circumstances.
2.3. Register-Functional Complexity
Since the present study applies the register-functional framework to investigating L2
complexity, I will first focus on reviewing studies within this framework. Studies on register
variation have shown that language varies according to functional and situational characteristics,
such as participants, and relationships among participants, channel, production circumstances,
setting, communicative purposes and topic (Biber, 1988; Biber & Conrad, 2009). The terms
“register” and “genre” are sometimes used interchangeably by some scholars. In this dissertation,
I will use the term “register”, which is defined in Biber’s terms as “a text variety associated with
a particular situation of use” (Biber & Conrad, 2009, p. 6). A particular situation of use or
situational characteristics of texts result in certain linguistic features that have specific functional
characteristics. For example, the purpose of a textbook is to present information, thus resulting in
linguistic features, such as complex noun phrase constructions (e.g. the problem of structuring
the approach to information studies) that are associated with packaging information (Biber &
Conrad, 2009).
A fundamental difference between register-functional complexity and all the previously
discussed frameworks (e.g., Bulté & Housen; Pallotti, 2009) is that register-functional
framework views complexity “as a dependent construct which should be measured in response to
specific registers” (Lan, Liu & Staples, 2019, p. 2). When studying L2 complexity and
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development, it is important to consider the differences that are inherent to register before
making any assumptions about L2 complexity. For instance, research on L1 English has shown
that complexity in face-to-face conversations is characterized by more clausal features, so the
investigation of complexity in face-to-face conversations should give priority to those features,
while more advanced academic writing is characterized more by phrasal complexity such as
complex nominal and prepositional phrases (Biber, 1988; Biber, Gray & Poonpon, 2011).
Similar differences between registers were also shown in L2 English texts (Biber, Gray &
Staples, 2016). Therefore, applying the same measures of complexity to all texts disregarding
that texts might vary due to register, cannot provide a full picture of complexity. For example, if
complexity is measured in terms of subordination in academic texts, we will not be able to
capture the development of phrasal complexity that is more characteristic of this register.
A seminal study on complexity within the register-functional framework is Biber et al.
(2011). The study analyzes how writing is different from speech but also hypothesizes L2 stages
of acquisition of linguistic features from conversation to writing. The study was a comprehensive
analysis of 28 grammatical features in 429 research articles (around 3 million words) compared
to conversation (723 text files ~4.2 million words) collected from participants who consented to
carry tape recorders for two weeks. The results of the study showed that finite dependent clauses
had an overall tendency of being used in conversation significantly more than in academic
writing. More specifically, the adverbial because and if clauses were found to be used in
conversation significantly more (2.0 vs 0.6 and 4.0 vs 1.1, respectively) than in writing. Further,
the mean frequency for verb+that clauses in conversations was 10.8 compared to 2.6 in writing.
The results of this study show that dependent clauses, which have been traditionally used to
measure complexity in L2 writing, are more characteristic of conversarion, thus should not be
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used to examine writing development. These claims about differences in complexity across
speech and writing were initially met with some resistance (Yang, 2011). The main concern that
Yang (2011) expressed was that Biber et al. (2011) study is not a developmental but rather a
discourse study of registers. Responding to this challenege, Biber et al. (2013) argue that their
study does show development. Their argument stems from the fact that regardless of their L1,
advanced university students need to master control over the register of academic writing to be
successful. Despite this initial resistance, many studies have successfully used this framework to
study L2 development (e.g., Parkinson & Musgrave, 2014; Kreyer & Schaub, 2018).
Another important consideration in the study of complexity within the register-functional
approach is the interconnection between lexis and grammar as evidenced by usage-based
approaches to SLA (Römer & Schulze, 2009; Ellis et al., 2013). Staples et al. (in press) maintain
that many studies on complexity underestimate this underlying assumption of the usage-based
approach and either focus just on grammatical complexity or investigate grammar and lexis
separately. Similarly, Skehan (2009) called for more attention on lexis-syntax connections in the
investigations of complexity. Further, Staples et al. (in press) propose a research agenda to
incorporate lexico-grammatical features from previous corpus linguistics research into studies on
complexity. For example, complexity research can include semantic categories of various
grammatical features, such as lexical variations of attributive adjectives, premodifying nouns, or
verbs in non-finite complement clauses (Staples et al., in press). These suggestions are based on
previous studies showing the importance of considering lexis in complexity studies. For instance,
Staples and Reppen (2016) found significant differences in how L1 and L2 writers used semantic
classes of adverbial clauses with L2 writers using more causative adverbial clauses and L1
writers using more conditional adverbial clauses. Further, in a longitudinal study by Gray,
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Geluso and Nguyen (2019), TOEFL writing at Time 2 (9 months after Time 1) was characterized
by the use of more attributive adjectives and also a greater variety and less frequently
encountered adjectives.
2.4. Differences Between Speech and Writing
As discussed in section 2.3, register includes differences between speech and writing.
With the advent of corpus tools capable of analyzing large datasets, research on the grammar of
speech has been made more accessible. McCarthy and Carter (2006) argue that speech differs
from writing in how phrasal and other linguistic features are used. For example, while in written
language nouns can be modified with a series of elaborated adjectives and nouns before the head
noun, the tendency in everyday conversation data is that nouns usually take a determiner and one
simple modifier even with post-head appositional items, such as Yeah, it’s a big house, six
bedroom.
The grammar of conversation is notably different compared to written registers. Biber et
al. (2002) showed major differences between spoken vs. written university registers regardless of
their specific purposes. Written registers, such as textbooks, brochures, informational university
web-pages and syllabi were characterized by informational density, elaborated reference,
impersonal style and non-narrative focus, while spoken registers such as classroom teaching,
office hours, service encounters had more characteristics of involvement, situated reference and
more overt persuasion regardless of their specific purposes.
Similarly, Miller and Weinert (1998) found that spontaneous speech was different from
writing in Russian. For example, in the written mode, the majority of examples are SVO order
(79%), while in spoken mode, SVO accounts only for 42% with the next most typical order of
SOV (34%), which occurs only 1% of the time in written mode. Some features that only
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occurred in speech were zero relatives (e.g., А что это за фильм я прочитал будет?/So what
is the movie I read about?) or juxtaposed adverbial clauses (e.g., Там быстро высохнет,
дожди кончатся/It will dry quickly, rains stop).
Also investigating differences between writing and speech, Chafe (1982) found that
formal written language is more integrated while informal spoken language is more fragmented.
The fragmented nature of speech was characterized by the lack of connectives: single clauses
connected by coordinating conjunctions (e.g., and, but, so, and because). In contrast, the
integrated nature of writing tends to incorporate other elements such as nominalizations,
participles, attributive adjectives, sequences of prepositional phrases, and relative clauses. Chafe
(1982) also found that formal writing is more detached (e.g., passive voice and nominalizations),
while informal speech is more involved (e.g., 1st person references, mental verbs, etc.). While
Chafe (1982) argued that the differences he found were due to the mode (writing vs speech),
Beaman (1984) attributed them to the communicative purposes of texts. Both studies found the
use of participles (ing-clauses) common in writing, and the use of because-clauses and thatcomplement clauses was found more in speech in both studies.
Another example that shows the importance of differences between speech and writing is
Leafgren (2016)’s study on complexity between writing and speech in Bulgarian. In his study, he
analyzed oral and written texts ranging in their formality from casual conversation to
parliamentary debates, and chatroom to scholarly prose. At the individual level, the frequency of
these features differed between the formality levels and sometimes the two modes. For example,
the frequency of relative clauses was comparable between the modes but differed across
formality. Adverbial subordinate clauses were more common in the spoken registers and less
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formal written registers. Significant differences were found only between the formality levels but
not the modes (speech vs. writing).
All these studies demonstrate that speech and writing are indeed different. However,
these differences between the writing and speaking modes are also mediated by other factors
such as communicative purposes of texts and production circumstances, which is in line with the
register-functional framework discussed in the previous section 2.3.
2.5. L2 Complexity and Task-Topic
As mentioned in section 2.3, register-functional approach view linguistic complexity as
dependent on situational characteristics of texts (e.g., communicative purposes of texts,
production circumstances, etc.) A similar view of complexity can also be found outside the
register-functional approach. For example, Lu (2010) showed that argumentative essays showed
higher syntactic complexity than narrative essays. Different tasks were shown to have effects on
the use of language resulting in the production of specific linguistic features (Christie, 1989;
Newton & Kennedy, 1996). For example, an information gap task, which has the purpose of
exchanging information, resulted in a more “descriptive discourse mode” represented by certain
linguistic features such as relational transitivity (e.g., her first language is Italian), additive
conjunction relationships (e.g., one sport is indoor and one sport is outdoor), a lack of
interclausal linking, and simple present tense choices (Christie, 1989). In contrast, a shared
information task, whose purpose is to discuss and persuade, elicited consequential conjunctive
marking (e.g., if, so), transitivity marking mental processing (e.g., I think, I disagree), textual and
interpersonal themes (e.g., I think patient E because of their medical suitability). Further, a task
that involved spacial relationships elicited a greater use of prepositions (Newton & Kennedy,
1996). Another study that showed task differences having an effect on language is Tracy-Ventura
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& Myles (2015). Different discourse requirements in different tasks produced contexts for
different types of past tense morphology with only certain tasks eliciting a certain grammatical
feature (e.g., Imperfect with telic predicates).
In addition to the effects of task, Caines and Buttery (2017) strongly advocate controlling
for both task and topic when looking at proficiency or learner progress in general. They also
emphasize that tasks and topics are typically interconnected, thus referring to them in a hybrid
manner as “task-topic”. Their findings show that “the opportunities of use” afforded to the
learners are different for different “task-topic”. For example, “society” essays were characterized
by a greater use of nouns and adjectives, while “autobiographical” and “narrative” essays
featured a high frequency of adverbs. Finally, the constructional effects based on
subcategorization frames were also present across the different task-topic types. For example,
subordinate that-clauses were more frequent in “narrative” and “administrative” texts, while
adjectival arguments were more common in “society” task-topic. Significant effects of topic on
linguistic complexity were also found by Yang, Lu and Weigle (2015): one topic elicited a
higher amount of subordination while the other topic elicited more phrasal elaboration (e.g.
coordinate and complex noun phrases). Extending the effect of topic to topic relevance, Yoon
(2017) found that the topic related to part-time job (compared to smoking-banning topic), which
is more relevant to college students (participants in the study), resulted in a significantly higher
number of complexity measures (more complex language).
2.6. Review of Syntactic Complexity Measures
Despite much research regarding the effects of register and task on linguistic complexity,
many studies on L2 syntactic complexity still investigate general length-based measures (Ortega
2003; Wolfe–Quintero, Inagaki, & Kim, 1998). Many studies (e.g., Larsen-Freeman, 2009; Lu,
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2010; 2011) operationalize complexity in SLA by applying Hunt’s (1970) T-unit (terminable
unit) complexity measure that was developed for L1 writing at the elementary school level. In
Hunt’s terms a T-unit (minimal terminable unit) is “one main clause plus whatever subordinate
clauses are attached to that main clause” (p. 737). Using the T-unit measure for L2 Russian,
Henry (1996) showed that the mean T-unit length in words increased significantly ranging from
3.5 words in the first semester to 10.8 words in the sixth semester. Similarly, Lu (2010, 2011)
found that college students at higher levels of L2 English development increase their clause and
T-unit length. This increase, however, has been shown to be due to phrasal elaboration (e.g.,
coordinate phrases and complex nominals), while clauses per sentence including dependent
clauses showed a significant decrease as the level increased (Lu, 2010; 2011). The number of
clauses per T-unit including dependent clauses was not different between Russian native
speakers and heritage speakers. There was also no difference across levels of heritage speakers
(Dengub, 2012).
Finding the T-unit problematic, Bardovi-Harlig (1992) proposed her own index: the
Coordination Index (CI) that measures the level of coordination. Bardovi-Harlig showed that
higher proficiency learners rely on coordination less than lower proficiency learners. Further,
Norris and Ortega (2009) posit that coordination should be expected to be the main source of
complexification at lower levels, while at the intermediate level, complexity should move from
coordination to subordination. Vyatkina (2012) demonstrated a trend in increasing subordination
and decreasing coordination with increased proficiency of L2 German. Similarly, Kisselev and
Alsufieva (2017) showed that L2 Russian learners moved from coordination to subordination
from intermediate to advanced level. At advanced levels of development, the amount of
subordination is expected to decrease in favor of increasing phrasal complexity (Biber, 2006;
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Norris & Ortega, 2009). For example, intermediate-level L2 English learners developed phraselevel syntactic complexity over one-month intensive EAP course, but they did not show
significant changes in clause-level complexity (Mazgutova & Kormos, 2015).
Although this survey of complexity studies shows that there are some general trends (e.g.,
the lengthening of T-unit by means of phrasal complexity), some results from these studies
provide less clarity. For example, it is not clear whether or when subordination increases. One of
the reasons for the mixed results is that many of these complexity measures are hybrid measures.
These measures confound several constructs at the same time, which is a construct validity issue
(Bulté & Housen, 2012). For example, according to Bulté and Housen (2012), many of the
measures of length also measure phrasal complexity, and subordinate clauses measure
“difficulty” in processing as well as structural complexity. Further, Bulté & Housen (2012) argue
that Bardovi-Harlig (1992)’s CI index “cannot be viewed as a ‘pure’ measure of clause
coordination, but rather as a measure of clause subordination, since, ultimately, the score on this
index depends on the amount of subordination produced.” (p. 38).
Another issue related to length-based measures of syntactic complexity is the
inconsistency in how these measures are defined and operationalized in different studies (Foster
et al., 2000). These differences are sometimes caused by the fact that these measures cannot be
easily extracted automatically and need to be manually coded, especially for languages other
than English. For example, analyzing L2 German, Vyatkina (2012) used approximations of
length-based measures by relying on automatic extraction of the features. The proxy features she
included in her analysis were 1) sentence length, measured as the number of words per sentence
(W/S) because it was easier to calculate automatically; 2) the number of finite verbs (what she
calls FV-units) following Hunt’s definition of a clause (a subject plus a finite verb). Her findings
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showed that sentence length and the number of FV-units per sentence increased with proficiency
but not the mean length of FV-unit. This inconsistency of using streamlined definitions of
measures makes it difficult when it comes to large-scale comparisons across studies.
Using T-unit analysis, Larsen-Freeman (2009) came to the following conclusions. First,
there is much variability at the individual level, and the average length of error-free T-units did
not work well for examining development in individuals. Second, development is nonlinear;
therefore, there is a need for more longitudinal studies. Third, complexity features may interact
with other dimensions of proficiency, such as accuracy and fluency. Further, she also advocated
for more focused measures and granularity, as well more “socially oriented measures of
development” (p. 587).
Biber et al. (2011) concur that socially oriented measures are important for the analysis of
complexity due to differences in the social orientations of texts such as communicative purposes
and production circumstances. In addition, Biber et al. (2011) argue that the mean length of a Tunit measure is vague because there are many different linguistic devices that can be used to
lengthen a T-unit, such as additional dependent clauses, embedded phrases, or even extra
adjectives and adverbs. In their study they provide two sentences, each being one T-unit long but
one from conversation and one from academic writing (p. 14).
1) Conversation: Well, since he got so upset, I just didn’t think we would want to
wait for Tina to come back. (T-length: 20)
2) Academic writing: This may be part of the reason for the statistical link between
schizophrenia and membership in the lower socioeconomic classes. (T-unit
length: 20)
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Based on a T-unit length analysis, both sentences are equally complex but it is evident
that they are complex in very different ways, and the T-unit analysis does not capture that.
Therefore, instead of just looking at the mean length of whether it is a T-unit or and FV-unit, it
seems more important to whether it is additional dependent clauses, or embedded phrases, or
adjectives and adverbs that contribute to complexity. From the two examples above (1 and 2), it
can be seen that it is embedded prepositional phrases, such as for the statistical link or between
schizophrenia and membership and adjectives, for example, statistical, lower, socioeconomic.
Similarly, Ortega (2003) argued that learners at more advanced levels of proficiency “should be
expected to produce writing that capitalizes on complexification at the phrasal, rather than at the
clausal, level” (p. 514). Lu (2011) also showed that that C/T (clauses per T-unit) is lower at more
advanced levels, possibly pointing out to the other types of linguistic devices, such as embedded
phrases or attributive adjectives. This assumption corroborates with Wolfe-Quintero et al. (1998)
finding that “more advanced writers may tend to use the more reduced forms” (p. 72), reducing
clauses to phrases.
Another measure associated with T-units are dependent clauses per T-unit in writing, for
example, which has been shown to decline with increasing proficiency (Ortega, 2003; Lu, 2011).
Staples & Reppen (2016) also found some evidence that the use of fewer causative adverbial
clauses correlated with higher ratings. This trend of dependent clauses decreasing with writing
proficiency level is also reflected in the differences between writing and speech. For instance,
finite adverbial clauses are used with a much lower frequency in writing when compared to
conversation (Biber et al., 2011). Biber et al. (2011) hypothesized that there is a natural
progression from conversation to writing with the writing complexity following the trajectory
from more clausal (speech-like) to more phrasal features. These hypothesized developmental
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stages are also echoed in the stages of writing development proposed by Wolfe-Quintero et al.
(1998): with fragments at the beginning stages and participle clauses at more advanced stages.
All these findings point to the fact that at the lower levels of proficiency, writing appears
to be more speech-like containing fragments and various clauses. However, as the proficiency
increases, writing becomes more different from speech evidenced by fewer and more reduced
clauses and greater number of phrases. Therefore, it seems that “T-unit measures are much more
strongly associated with conversational complexities than the complexities of writing” (Biber et
al., 2011, p.17).
2.7. Review of Morphological Complexity Measures
While syntactic L2 complexity has been the topic of much research, morphological
complexity is a fairly new construct in complexity studies (Brezina & Pallotti, 2019).
Morphology within learner corpus studies has typically been investigated through the perspective
of cross-linguistic transfer (Golden, Jarvis, & Tenfjord, 2017; Spoelman, 2014). For instance,
Szmrecsanyi and Kortmann (2011) investigated morphology in a broader sense by comparing
learner and indigenized varieties of English in terms of syntheticity (e.g., articles, determiners,
auxiliary verbs, etc.) and analyticity (e.g., s-genitive, plural nouns, inflected verbs, etc.), showing
that both learner and indigenized varieties are less synthetic and more analytical compared to the
Standard British English reference variety, and thus more speech-like (Szmrecsanyi &
Kortmann, 2011). A similar trend was shown by Brezina and Pallotti (2019), in which native
speakers of Italian demonstrate a higher verb morphological complexity than learners of Italian.
Previous studies also indicated differences in morphology across L2 proficiency levels
(Brezina & Pallotti, 2019; Yoon, 2017). Vyatkina et al. (2015) found a developmental
progression from uninflected cardinal numbers and predicative adjectives to inflected attributive
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adjectives in L2 learners of German. L2 morphological development was also shown by
Asención-Delaney and Collentine (2011) who demonstrated that Spanish learners frequently
used a variety of verbal inflections and derivational morphemes to form nominalizations.
Studies on the acquisition of Russian morphology show that there is a certain order of
acquisition of grammatical morphemes both in L1 and L2. In L1 Russian, for example, linguistic
features such as accusative case, infinitives, 1st person singular present verbs were shown to be
acquired early in the stages of acquisition (Polinsky, 2007). On the other hand, some cases (e.g.,
dative and instrumental) take more acquisition time for L1 users (Polinsky, 2007) and are also
more difficult to acquire for L2 users despite the extended exposure and formal instruction
(Thompson, 1980). The difficulty of morphological acquisition by L2 learners of Russian
persists for several reasons. One reason is that textbooks, which are the primary input for the
learners, usually do not cover the full range of morphological forms needed at higher levels of
proficiency (Comer, 2019). This is further complicated by the fact that the processing of
morphology by adult learners depends more on applying discrete rules (Gor & Chernigovskaya,
2004).
Morphological complexity has also showed interactions with the measures of lexical
diversity and lexical sophistication (Yoon, 2015), thus indicating that these measures are
interrelated, and there is a morpholexical dimension of complexity. One way that this
morpholexical dimension has been examined is through nominalizations (Biber, 1988; Staples et
al., 2016). Plag, Dalton-Puffer, & Baayen (1999) showed that certain derivational suffixes are
more prevalent in certain types of texts in L1 English. More specifically, across registers a given
derivational suffix differs in productivity (e.g., -ish is less productive than -ize in writing; -ish is
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more productive than -ize in speech). However, this variation is not uniform for all the different
types of suffixes (Plag, Dalton-Puffer, & Baayen, 1999).
Comparing derivational and inflectional morphology, Kusters (2003) argues that
inflectional morphology has more stability across the different domains of use. Further, Kusters
(2003) argues that inflectional morphology is a pervasive phenomenon in languages that have it,
and is less concerned with lexical semantics. Taking all these factors into account, Kusters
(2003) concludes that inflectional morphology compared to derivational morphology is a better
target for the study of complexity. Whereas the pervasiveness and lexical semantics make for a
valid argument, it seems that inflectional morphology is not completely devoid of functional
characteristics. For example, using two different modes (essays and face-to-face conversations),
Szmrecsanyi & Kortmann (2011) found that oral speech is more analytical, while written is more
synthetical (more inflected).
Another approach to morphological complexity was proposed by Brezina & Pallotti
(2019) who investigate morphological inflectional complexity through the “diversity of
inflectional types of a given word class: verbs in the present tense” (Brezina & Pallotti, 2019, p.
100). The way they operationalize this definition is by introducing Morphological Complexity
Index (MCI), which measures average diversity of morphological forms in a given word class
(e.g., verbs). Brezina & Pallotti (2019) posit that a text containing verb forms such as talk, talks
and talking is more morphologically complex than a text that only has verb forms with the INGending (e.g., talking, talking and talking or talking, writing and drinking).
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2.8. Dimensions of Complexity: Constellations of Complexity Measures
Although individual measures of complexity can provide useful insights into L2
development, previous research (e.g., Biber et al., 2011; Biber et al., 2016) has shown that for a
more comprehensive linguistic description of complexity, it is important to investigate the cooccurrence patterns of complexity measures. The co-occurrence patterns of individual linguistic
measures can also provide a more holistic view of complexity, as texts are produced with a
variety of linguistic features. To uncover these patterns of co-occurrence of complexity
measures, this study used the Multidimensional Analysis (MD), which is a robust method widely
employed within the register-functional approach (Conrad & Biber, 2014). The MD analysis was
developed by Biber (1988) who conducted the first MD on the registers of the English language.
The popularity of the MD analysis has led to its use outside the register-functional approach
(e.g., Crossley et al., 2014). Also, the MD analysis has been successfully used with learner data
(e.g., Weigle & Friginal, 2015; Biber, Gray & Staples, 2016). The underlying assumption of MD
analysis is that linguistic features co-occur in texts for functional purposes. The motivation for
using the MD analysis in this study is to examine how individual measures of complexity work
together in learner texts to represent the situational characteristics such as communicative
purposes of texts.
In order to conduct an MD analysis, one needs to: 1) find or build an appropriate corpus
2) decide what linguistic features to use for the analysis and annotate your corpus for those
features 3) count and normalize the features 4) conduct the MD analysis that identifies cooccurrence of the features in each factor 5) interpret the co-occurrence of the features in new
dimensions functionally 6) compute mean dimension score for each text and compare across
registers (Egbert and Staples, 2019).
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The choice of linguistic features is important for two reasons. First, the features should be
meaningful and interpretable functionally. Egbert and Staples (2019) revealed a positive
correlation between the number of features, factors extracted and total variance explained, which
emphasizes the importance of a comprehensive inclusion of features. Second, the features should
not overlap to avoid multicollinearity, which is essentially a high correlation between the
variables and can be measured statistically through various tests. MD analysis aims at accounting
for “shared variance across a set of text varieties whose relationship has not been previously
examined” (Egbert & Staples, 2019, p. 128). Thus, when extracting factors, it is important to
measure the variables’ communalities (the higher the communalities, the better the factors
explain the variance), which represent the proportion of variance for each variable that can be
explained by the factors. The number of factors is typically determined by looking at eigenvalues
and a scree plot that represents the eigenvalues visually. Interpretability of the factors should also
be included in the decision about the number of factors. Factors comprise variables with factor
loadings, which can be positive or negative. The factor loadings of the variables represent the
amount of variance that a variable shares with the total pool of variance explained by a factor.
Put differently, the factor loading size represents the strengths of the co-occurrence between a
variable and the total cluster of co-occurring variables in a factor (Conrad & Biber, 2014).
Factors can contain both positive and negative loadings, which are always in a complementary
distribution.
In a seminal work on register variation, Biber (1988) used two existing corpora of 17
written genres (e.g., press reportage, biographies, professional letters, etc.) and six spoken genres
(e.g., face-to-face interactions, telephone conversation, planned speeches, etc.) with an
approximate number of 960,000 words total. Based on previous research in writing and speech,
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he identified 67 important linguistic features that could be associated with situational and
functional characteristics of speech and writing, and thus interpreted functionally. Tagging
computer programs were developed to identify all of the features, which were then checked
manually for accuracy and normalized per 1,000 words. A statistical analysis revealed how these
linguistic features co-occur as dimensions. The first and most powerful dimension in this study
was interpreted as ‘information vs involvement’. The co-occurring linguistic features associated
with the “informational” discourse (e.g., academic prose) included nouns, attributive adjectives
and prepositions. In contrast, “involved” discourse (e.g., face-to-face conversations) was
characterized by the co-occurrence of features such as present tense verbs, first and second
person pronouns and causative adverbial clauses. In addition to “Information vs Involvement”,
Biber’s (1988)’s MD analysis identified several other dimensions such as “Narrative vs Nonnarrative”, “Explicit vs Situation-dependent Reference”, “Overt Expression of Persuasion” and
“Abstract vs Non-abstract Information".
The trend associated with the Biber’s first dimension “Information vs Involvement” was
also found in studies on learner data (e.g., Weigle & Friginal, 2015) including those that
examined linguistic complexity (e.g., Biber et al., 2016). Biber et al. (2016) found that spoken
TOEFL iBT learner texts were characterized by the features similar to the “involved” production,
while written texts had more informational features. These dimensions of linguistic complexity
also correlated with the score levels, thus indicating the potential of the MD analysis for the
study of complexity development. While the MD analysis has been shown to be a useful method
for uncovering functional linguistic complexity, MD studies in languages other than English are
limited, especially in the area of L2. One notable exception is a study on L2 Spanish by
Asención-Delaney & Collentine (2011). The study investigated 78 linguistic features including
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parts of speech, type-token or lexical density ratios. Their results yielded three dimensions: 1)
Narrative vs Expository prose 2) Descriptive expository prose 3) Expository prose with a stance.
These dimensions captured differences across genres and learners’ program levels. Although
there are no MD’s on L2 Russian, Katinskaya and Sharoff (2015) conducted an MD on L1
Russian online genres. The dimensions identified in their study are similar to Biber (1988).
2.9. Conclusion
This chapter started off with the definition of L2 development, which is situated within the
register-functional framework. Register variation views complexity as dependent on situational
characteristics of texts, which includes overall differences between speech and writing, and more
specifically communicative purposes of texts. The L2 development in this study is
operationalized through the measures of syntactic and morphological complexity. Since most
studies on complexity in SLA have traditionally operationalized complexity through lengthbased holistic measures (e.g., T-unit), a review of this literature is provided. While the
dissertation advocates for the use of fine-grained measures to provide a detailed description of
L2 development, the need for the holistic measures is warranted. This leads to the discussion of
MD analysis that has been used to group fine-grained measures of complexity into more holistic
measures of complexity (i.e., dimensions of complexity).
As has been presented in this literature review, L2 development is often conceptualized
through the Complexity, Accuracy and Fluency (CAF) framework. There has been a long
tradition within this framework of analyzing L2 complexity through the T-unit measure and
measures associated with it. While these measures can be useful in certain contexts (e.g.,
assessments), the usefulness of these measures has been questioned for the study of writing. An
alternative to this framework presented in this chapter has been the register-functional
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framework. This framework views complexity as situation-dependent with differences in
complexity across registers (e.g., modes, communicative purposes of texts, etc.) and allows for a
detailed linguistic description of L2 development. More studies are needed within the registerfunctional framework in languages other than English, especially languages that have a rich
morphology. Morphological complexity is a new construct in complexity studies. The most
prominent studies on L2 morphological complexity examine it through the Morphological
Complexity Index (MCI). While this is definitely a big advancement in morphological studies,
indices, like T-unit measures, do not allow for a full description of learner language. In light of
these research gaps, the goal of this dissertation is to apply the register-functional framework to
the study of L2 morphological and syntactic complexity development in Russian. Due to the lack
of studies on complexity in Russian, this study first investigates individual complexity meausres
to provide a fuller picture of complexity. Second, this study uses a Multidimensional Analysis
(MD) to establish dimensions of complexity (i.e., co-occurrence patterns of morphological and
syntactic measures) associated with functional characteristics of texts.
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CHAPTER 3. METHODS
3.1. Introduction
This chapter will start with the presentation of research questions and methods used to answer
these questions. Then the chapter provides a description of the corpus used in this study followed
by a situational analysis of the corpus data. The chapter continues with the description of
syntactic and morphological variables and the ways in which they were extracted from the data.
Since the variables were extracted with automated tools, precision and recall for these variables
is reported. The chapter concludes with the methods for data analyses.
3.2. Research Questions
The following research questions were asked in this dissertation:
1. What morphological complexity measures are characteristic of each program level?
2. What syntactic complexity measures are characteristic of each program level?
3. What constellations of morphological and syntactic measures can describe program level
and mode?
Table 3.1 below presents the research questions together with the methods used to investigate the
data.
Table 3.1. Research questions aligned with data and methods
Research Question
1. What morphological
complexity measures are
characteristic of each program
level?

Methods
● Normalized frequencies of morphological
complexity measures
● Descriptive statistics
● Bootstrapped means and confidence intervals
(Dependent variables: nominal, adjectival, and
verbal morphological measures; Independent
variable: program level)
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2. What syntactic complexity
measures are characteristic of
each program level?

● Normalized frequencies of syntactic complexity
measures
● Bootstrapped means and confidence intervals
(Dependent variables: syntactic complexity
measures; independent variable: program level)

4. What constellations of
morphological and syntactic
measures can describe
program level and mode?

● Multidimensional Analysis (MD) using both
morphological and syntactic complexity
measures.
● GLM/ANOVA to identify differences across
program level and mode

3.3. Predictions
Based on register variation research (Biber, 1988; Biber et al., 2011; Biber et al., 2016),
the following predictions about complexity can be made:
1. Spoken tasks will rely more on clausal complexity (e.g. finite complement clauses and
finite adverbial clauses);
2. Written tasks will include more noun phrase complexity;
3. More proficient (higher program level) texts will rely more on noun phrase complexity;
4. Less proficient (lower program level) texts will rely more on clausal complexity (e.g.
finite complement clauses and finite adverbial clauses).
In addition to these general predictions, the following are predictions that are specific to the
contexts of this study:
1. The differences between writing and speech are expected to be fewer at lower levels and
emerge more at higher levels. This is due to the fact that many of the oral assignments are
first written out by the students and then memorized or sometimes even read out.
2. Noun phrase complexity in Russian is closely related to adjectival and nominal
morphology, i.e. a noun phrase consisting of two nouns will result in the second post41

modifying noun in the genitive case. Thus, it is plausible to predict that certain nominal
and adjectival morphology (e.g. genitive case) will increase with program level but also
be more prevalent in writing than speech.
3. Certain assignments are likely to have more of a certain feature due to their
communicative purpose. For example, narrations of a trip should be expected to have a
prevailing feature of the accusative case (with prepositions в or на 'to' due to the
description of motion associated with the topic).
3.4. Data Collection
The data in this study comes from a cross-sectional corpus of learner assignments. The
data represent written and oral assignments produced by the students enrolled in the Russian
language program at a large southwestern university. The present study excluded all the data
produced by heritage speakers of Russian. Heritage speakers of Russian were identified in the
data through a self-reported survey. The survey asked the learners were asked about their
language usage in different settings, and they were considered heritage Russian users if they
indicated that one of the following statements was true: 1) they grew up using both Russian and
English; 2) they learnerd Russian from Russian-speaking family members or 3) they were
exposed to Russian as children in their households in the U.S.
Also, only the final drafts of all the texts were kept in this study to avoid repetitions of
texts. The data collection process started in Spring 2018 (RSSS 102, RSSS 202) and continued
for two more semesters: Fall 2018 (RSSS 101, RSSS 201) and Spring 2019 (RSSS 102, RSSS
202). The assignments are collected from four consecutive program levels (RSSS 101, RSSS
102, RSSS 201, RSSS 202). The data is naturally-occurring and ecologically valid in a sense of
being embedded in an existing language curriculum as opposed to experimentally elicited data
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(Byrnes et al., 2010; Granger, 2002; Vyatkina, 2013). Each of the program levels is a four unit
16-week long course, meeting four times a week for 50 minutes each time. These courses are
usually taught by graduate teaching assistants in the program and occasionally by faculty
following the same textbook-based curriculum. Despite the uniformity of instructional and
assessment materials, the instructors have the freedom to create their lesson plans and design
specific activities. Hence, the same level taught by different instructors can result in different
tasks. Written assignments are usually typed or hand-written, while oral assignments are mostly
submitted as videos or audios through FlipGrid or the university’s course management system.
3.5. Data
The corpus contains data from four program levels (the first two years of the Russian
basic language program curriculum: RSSS 101, RSSS 102, RSSS 201, RSSS 202) at a large
university in the Southwest. The first level (101) and the third level (201) contain texts from one
semester (Fall 2018). The second (102) and the fourth (202) semesters contain texts from two
consecutive semesters (Spring 2018 and Spring 2019). Table 3.2 provides details on the number
of written and oral assignments and the number of words in the cross-sectional corpus.
Although the data collection happened over four consecutive semesters, most of the data
is cross-sectional. However, this cross-sectional dataset includes some longitudinal students over
the span of 2-3 semesters.
Table 3.2. Descriptive statistics of the corpus used in the present study

1

Program level

Number of
written texts

RSSS 101

80

Number of
words1 in
written texts
3458

Number of
spoken texts
74

Number of
words in
spoken texts
2620

Words do not include punctuation but include hesitation markers (e.g., э, эм)
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RSSS 102

155

13957

109

3293

RSSS 201

394

26066

54

4857

RSSS 202

121

11829

25

3023

3.6. Tasks
While there are multiple definitions of task, there is usually an agreement that tasks should be
meaning-centered, involve real-world language use, have a communicative purpose, and promote
learning by doing (Ellis, 2003; Long, 2014). Tasks in this study are operationalized as
assignments given to students by instructors for the purpose of producing meaning-centered
texts.
The texts in this study were produced by students for the courses they were enrolled in.
Most of the texts were produced as part of the students’ homework but some of the texts were
performed as in-class activities (only two tasks). The texts were produced as a response to task
prompts. The Russian curriculum does not have a fixed number of tasks, and it is up to
instructors to determine how many tasks they assign in their classes. As can be seen from Table
3.3, the number of tasks varies across program levels. This study includes 41 written tasks and
22 spoken tasks.
Table 3.3. Number of Tasks
Program Level

Writing

Speaking

RSSS 101

9

9

RSSS 102

11

6

RSSS 201

16

3

RSSS 202

5

4
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Tasks can be categorized as unfocused and focused (Ellis, 2003). Unfocused tasks are
derived from real life or the academic curriculum and are not designed to elicit specific linguistic
features. For example, a task that asks learners to describe their recent trip is an example of an
unfocused task. In contrast, focused tasks prompt learners to process, produce, or comprehend
particular linguistic features (Ellis, 2003).
The task prompts in the first semester (101) can be largely classified as focused tasks.
Some focused tasks ask students to include certain linguistic features in their texts. For example,
in a task that asks students to list items in their suitcase, students are instructed to use at least one
qualifying adjective and one color adjective with each item. Some tasks in 101 might seem
unfocused but these tasks ask students to include specific things or answer specific questions,
thus eliciting very specific linguistic features. One task, for example, asks students to interview a
classmate and include specific things about their classmate in their essay such as name,
nationality, occupation, where they live, etc. These specific things are based on the grammar
points learned prior to the tasks.
In the second semester (102), there is a mix of focused and unfocused tasks. Some of the
unfocused tasks include writing about typical Russian food, typical Russian houses, etc. In these
tasks, students are instructed to do research about these topics specific to Russia, compare their
findings to their experiences in the U.S. and write about their findings and experiences. Although
these unfocused tasks do presuppose the use of linguistic features that students have studied but
students are not limited by the features they are familiar with.
In the second year (201 and 202 levels) the majority of the tasks can be categorized as
unfocused. For example, one task in 201 asks students to imagine a scenario, in which they are
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on a study abroad in Russia. The students need to imagine that they lost their backpack with all
their important documents and things and then describe how they found it. Some tasks still ask
students to answer specific questions but since students have a larger repertoire of grammar and
vocabulary at these levels, students are not expected to use certain linguistic features. Two tasks
included in the second year were performed in class, and students were not able to use any
reference materials while performing these tasks. One of the tasks (201 level) was a written task,
in which students wrote a summary of a text about the Peter the Great cabin that they had read at
home prior to class. The other in-class task (202 level) was a spoken task, in which students had
to talk about their recent travel experiences.
3.7. Situational Analysis
Based on the idea that texts belonging to different registers have different co-occurring
linguistic features due to their situational characteristics (Biber, 1988; Biber et al., 2011; Biber et
al., 2016), a situational analysis of the texts was conducted in order to categorize them in terms
of their general communicative purposes. Given the large number of different tasks in this study,
the purpose of the situational analysis was to identify general communicative purposes of texts in
order to examine the effect of task. For instance, the fact that the number of conditional
subordinate clauses increases over time might be due to the fact that learners are writing texts
whose communicative purpose is related functionally to this particular feature (Staples &
Reppen, 2016).
Biber and Conrad (2019) provide a comprehensive framework for analyzing situational
characteristics of registers. Their framework begins with the information about the participants
involved in a communicative act (text) and relationships between the participants. It is important
to gather all the information that is available about the addressors and addressees as well as on-
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lookers or by-standers (e.g., how many, their age, education, profession, etc.). It is equally
important to obtain information related to the participants’ social roles (e.g., power or relative
status), personal relationships (e.g., friends, colleagues or strangers), how much shared
knowledge they have, and how much they interact. After describing the participants and their
roles, circumstantial and important characteristics are examined such as channel (e.g., phone
conversation, hand-written essay), production circumstances (e.g., real time, planned or edited)
and setting (e.g., time and place). The analysis concludes with examining topics (e.g., religion,
art, sports) and communicative purposes. Communicative purposes include general (e.g., narrate,
report, describe, inform) and specific purposes (e.g., summarize information, describe methods)
as well as the expression of factuality (e.g., opinion, factual) and stance (e.g., epistemic,
attitudinal).
3.7.1. Participants
The addressors in this study are students taking Russian across four semesters of the first two
years of the Russian language program. The students’ age ranges from 18 to 21. As shown in
Table 3.2, most of the learners have English as their L1 (68%), 2% of learners are L1 Spanish,
and 30% of learners’ L1s were not reported. The effect of L1 is not accounted for in this study.
Table 3.4. Percentage of learners by L1s
Learner L1

Percentage

English

68%

Spanish

2%

Unreported

30%
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The students produced the texts for the purpose of learning, thus making the teachers the
addressees of these texts. Some of the texts were written with the presence of on-lookers in the
case of discussion posts and shared Google docs, in which students produced texts in a shared
space. The on-lookers effect might be directly affecting how these texts are produced. The
participants are in an asymmetrical power relationship since the addressees are the teachers of
the addressors. However, the participants have much shared background knowledge since the
texts being produced follow a prompt designed by the addressees. This shared knowledge can
balance out the power relationship to some extent.
3.7.2. Production Circumstances
In terms of mode, the corpus included both spoken and written texts. Most spoken texts are
videos of the students recording themselves or their surroundings. Some spoken texts are just
audio. Most written texts are typed but some were hand-written, and then transcribed. The
spoken texts are all planned and most of the time are also scripted. The written texts are also
planned with plenty of time for editing and revising.
3.7.3. Instructional Setting/Curricular Progression
The Russian curriculum is heavily based on grammatical progression. The first two
semesters of studies were based on Golosa textbook, Part I. In the first semester, in terms of
morphology learners are introduced to three grammatical cases including nominative,
prepositional and accusative, and verb conjugations in the present and past tenses. The basic
syntactic structures are also introduced with coordinating conjunctions, namely и/and, а/and,
но/but, and along with some verb complement clauses (где/where, что/that, как/how,
какой/which, почему/why) and a subordinating adverbial causal clause with потому
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что/because. During the second semester, more cases are introduced, namely genitive, dative,
and instrumental. Verbs are complexified with the introduction of the verbal aspect in all tenses.
In the second year, a different textbook, called V Puti textbook, is used. During the third
semester more clauses are introduced, such as чтобы-adverbial purpose clauses, как-/howclauses, когда-/when- and если-/if- clauses, and relative clauses. All the cases continue to be
reviewed, and new uses and functions of the cases are introduced. For example, genitive with
new prepositions, such as у/beside, от/from, до/till/before, после/after, около/around, or dative
with the preposition к/towards. Also, new verbs with irregular conjugational patterns are
introduced. In the fourth semester, there is more focus on clausal complexity, and learners are
introduced to participles and participial constructions, as well as constructions with verbal
adverbs. Complement and temporal clauses with то, along with subjunctive clauses become the
focus. Additionally, adjectives are explored further with short and long adjectives and
comparative and superlative degrees.
These curricular-based features should be taken into consideration when interpreting the
use of the morphological and syntactic features across program levels. Based on the curriculum,
it is expected to see progression from prepositional and accusative cases to genitive, dative and
instrumental. Further, a complexification in the use of cases is also expected (e.g., the use of case
with new prepositions).
3.7.4. Communicative Purposes of Tasks
Biber and Conrad (2019) provide a list of the following general communicative purposes:
1. Narrative or reporting past events (about life, experiences and events)
2. Describing some current state of affairs
3. Explaining or interpreting information
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4. Arguing or persuading
5. Providing procedural information about how to perform certain activities
6. Revealing personal feeling or attitudes (giving a preference, opinion)
7. Entertaining the addressee
It is interesting to note that these general purposes are fairly aligned with the ACTFL proficiency
guidelines. Table 3.4 summarizes and draws comparisons between communicative purposes
presented in Biber & Conrad (2009) and ACTFL proficiency guidelines.
Table 3.5. The comparison of general Biber & Conrad (2009) communicative purposes and
ACTFL guidelines
Biber & Conrad (2009)

ACTFL proficiency guidelines

Narrative or reporting past events

Narrate about my life, experiences and events

Arguing or persuading

Give a preference, opinion or persuasive

Revealing personal feeling or attitudes
-

Describing some state of affairs

-

Explaining or interpreting information

-

Providing procedural information

argument
Inform, describe, or explain

about how to perform certain activities
Entertaining the addressee

These general communicative purposes from Biber & Conrad (2009) have been applied to all the
assignments in the present study. Table 3.5 provides a sample of how the situational analysis
framework was applied to the texts in the present study with regards to the general
communicative purposes. The full situational analysis can be found in the Appendix.
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Table 3.6. A sample situational analysis of texts based on Biber & Conrad's (2009) analytical
framework of registers

Texts

Mode

General communicative purpose

Classmate bio

Writing

Describing some current state of current affairs

My languages

Writing

Suitcase

Speech

Typical American Speech

Revealing personal feeling or attitudes

students

Some of the assignments were grouped based on their similarities. For example, one
assignment in the 101 level was about interviewing a classmate and writing a summary of the
interview about that classmate’s studies, languages and other personal information. A similar
assignment involved watching a video made by a classmate and summarizing the video in an
essay about the classmate’s studies, languages and personal information, and thus these two
assignments were grouped together. However, if the assignments were similar in terms of topic
and had the same mode and level but differed in communicative purposes, then those
assignments were not grouped. For example, in level 101 there are two assignments that are
called Routines, but their communicative purposes are different. While one of them asks learners
to describe their typical school day with typical activities, which is describing some state of
current affairs, the other task prompts learners to describe their typical day and also describe
what they did yesterday, which involves two communicative purposes: describing some state of
current affairs and narrating some past events. Thus, these two assignments were not grouped
together.
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3.8. Complexity Measures
The study investigates complexity through morphological nominal, adjectival and verbal
measures, which are summarized in Table 3.7. Nouns in Russian are marked for case, number,
gender and animacy2. For example, the word шапку (‘hat’) in a sentence Я всегда ношу шапку,
когда холодно (‘I always wear a hat when it’s cold’) is accusative singular feminine inanimate
noun. Adjectives in Russian are case, number and gender. For example, the word
компьютерных (‘computer’) in a sentence Интернет объединяет тысячи компьютерных
сетей всех континентов (‘Internet unites thousands of computer networks of all continents’) is
a genitive, plural adjective. Present tense verbs in Russian are marked for person and number,
while past tense verbs are marked for aspect, gender and number. For example, the word заказал
(‘ordered’) in a is a past tense verb, perfective aspect, masculine.
For this study some of the morphological variables were combined into more general
categories. The way these variables were defined was largely based on how these morphological
features are presented in the curriculum, especially for nouns and adjectives. For example,
various forms (by gender and number) of inanimate nouns in accusative are presented in the
curriculum at the same time, while animate nouns are sometimes mentioned but introduced in
more detail later in the curriculum. In contrast, the verbal variables were not combined solely on
the principle of the curriculum progression (e.g. tense and aspect) but a register perspective was
used to separate tense variables by person (e.g. first, second, third) and number (e.g. singular and
plural), as it is predicted that these fine-grained variables will depend more on task than program
level. With this curriculum progression and register perspective in mind, the following
morphological complexity variables were identified (See Table 3.7).

2

Animacy is only relevant for accusative case
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Table 3.7. Morphological complexity measures
Morphological complexity measures

Examples

Accusative inanimate nouns
Accusative animate nouns
Prepositional nouns
Genitive singular nouns
Genitive plural nouns
Instrumental nouns
Dative nouns

квартиру (apartment)
собаку (dog)
Аризоне (Arizona)
стула (chair)
братьев (brothers)
мамой (with mother)
сестре (sister)

Accusative adjectives
Prepositional adjectives
Genitive adjectives
Instrumental adjectives
Dative adjectives

социальных (social)
большой (big)
горячей (hot)
молодым (young)
американским (American)

Present 1st person singular
Present 1st person plural
Present 2nd person singular
Present 2nd person plural
Present 3rd person singular
Present 3rd person plural
Past perfective
Past imperfective
Future perfective

использую (use)
живем (live)
учишься (study)
любите (love)
изучает (study)
работают (work)
заказал (ordered)
читала (read)
поставим (place)

The syntactic measures with their examples and relevant literature are summarized in
Table 3.8.
Table 3.8. Syntactic complexity measures
Syntactic complexity
measure

Examples from student
texts

Relevant Studies/Motivation

Adverbial conditional

Если дедушка умер,
бабушка также живёт в
доме и им помочь по дому
(If grandpa died, grandma
also lives in the house and
helps around the house).

Biber, Gray & Staples, 2016;
Kisselev, & Alsufieva, 2017;
Katinskaya & Sharoff, 2015
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Adverbial causative

Я люблю корейский
барбекю, потому что я
могу его приготовить (I like
Korean barbeque because I
can cook it).

Adverbial temporal

Эта очень трудна
Biber, Gray & Staples, 2016;
принимать душ, когда нет г Kisselev, & Alsufieva, 2017
горячей воды (It’s difficult
to take a shower when there is
no hot water).

Finite verb complements

Мне нравится что русские
семьи проводят праздники
вместе (I like that Russian
families spend holidays
together).

Biber, Gray & Poonpon,
2011; Biber, Gray & Staples,
2016; Katinskaya & Sharoff,
2015

Non-finite complements

Я люблю слушать музыку
(I like to listen to music).

Biber, Gray & Poonpon,
2011; Katinskaya & Sharoff,
2015

Attributive adjectives

Недавно я купил красивый
большой дом в Техасе
(Recently I bought a beautiful
and big house in Texas).

Biber, Gray & Poonpon,
2011; Biber, Gray & Staples,
2016; Parkinson & Musgrave,
2014; Vyatkina, Hirschmann
& Golcher, 2015; Katinskaya
& Sharoff, 2015

Post-modifying nouns in
genitive

По моему мнению,
искусство - это отражение
реальности и жизни (In my
opinion, arts is a reflection of
reality and life).

Biber, Gray & Poonpon,
2011;

Relative clauses

Когда я приехалa, мой друг,
который живет в
Испании, встретил меня на
автовокзале (When I arrived,
my friend who lives in Spain,
met me at the bus station).

Biber, Gray & Poonpon,
2011; Biber, Gray & Staples,
2016; Vyatkina, Hirschmann
& Golcher, 2015; Katinskaya
& Sharoff, 2015

Biber, Gray & Staples, 2016;
Kisselev, & Alsufieva, 2017;
Katinskaya & Sharoff, 2015

54

3.9. Data Processing
After the files were collected for the MACAWS corpus, they were converted to .txt format,
standardized to normal punctuation (i.e. normalizing curly quotation marks, etc.) and normalized
to UTF-8. The files then were renamed to contain metadata information and headers with more
extensive metadata were added to each file. An example of a filename is
RSSS_101_ENG_0_DS_0126_DF_30054_UA.txt where RSSS is target language, 101 is course
number, ENG is a code for L1 (English), 0 is a code to indicate non-heritage speaker (1 is
heritage), 0126 is an assignment code, DF indicated draft (final in this case), 30054 is a student
ID. The structure of these filenames was kept for this dissertation because of some important
information that can be extracted from them, such as course (program level), assignment code
and student ID.
Instructor comments, course name, student or instructor names before the main body of
the text and links to external sources were removed automatically with a Python script or in some
cases manually. Text titles were retained because in most instances, they were created by
students themselves and thus contain important linguistic information. Following the cleaning of
the texts, all the texts were tokenized per sentence, and manually checked to see if there was
anything else that needed to be removed.
3.10. Parts of Speech (PoS) Tagging
The texts were tokenized per sentence with a Python script using NLTK sentence
tokenizer. The texts were then tagged with RNNTagger Schmid (2019) for parts of speech.
RNNTagger is an updated version of the TreeTagger (Schmid, 1994) tool for annotating text
with part-of-speech and lemma information. RNNTagger comes with pretrained parameter files
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and was implemented in Python using the Deep Learning library PyTorch. After the tagger was
downloaded, the following bash command was used to run the tagger on a batch of files:
for i in data/*.txt; do (cmd/tree-tagger-russian < $i >
${i}.tagged); done
The tagged files are tab separated with three columns: the first column is the words from the files
each in a separate line, the second column is a tag, and the third column is a lemma of the word
from the first column (See Table 3.8).
Table 3.9. An example of the RNNTagger output
Word

RNN tag

Lemma

Я

P-1-snn

я

Люблю

Vmip1s-a-e

любить

Читать

Vmn----a-e

читать

Детективы

Ncmpan

детектив

И

C

и

Фантастику

Ncfsan

фантастика

Литературы

Ncfsgn

литература

.

SENT

.

The RNN tagger uses bidirectional long short-term memory networks (LSTMs), which means
the tagger first processes each word and then also incorporates contextual information from foreand-aft inputs (i.e. words before and after). The tagger is also able to learn systematic spelling
variations.
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3.11. Extraction of Morphological Features
The tagged files were loaded into R as a dataframe with each word in each text file in its own
row with other columns such as PoS tags (column X2), lemmas (column X3), and filename (See
Figure 3.1).
Figure 3.1. R data frame output with the RNNTagger tags and lemmas

Then all the rows containing punctuation were removed to account only for words in word
counts. Two functions from the tidyverse library in R studio: group_by() and count()were
used to count the number of words by counting the number of rows (each row containing one
word) for each filename.
The RNNTagger tags are very specific with all the grammatical information contained in
each tag such as Ncfpan, where N is a noun, c is common noun, f is feminine, p is plural, a is
accusative, n is inanimate. With these variables combined from different PoS tags, the next step
was to combine them in the R dataframe by creating a new column of recoded values with the
mutate() function. For instance, the newly created tag “genitive singular nouns” comprised of
the following RNNTagger tags: Nccsgy, Ncfsgn, Ncfsgy, Ncmsgn, Ncmsgy,
Ncnsgn, Ncnsgy, Npcsgy, Npfsgy, Npmsgy.
After the recoded tags were created, their raw counts were calculated per file with
group_by() and summarize() functions (See Figure 3.2).
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Figure 3.2. R data frame output with recoded tags for morphological variables

Since the frequency of features is sensitive to text length, the raw counts of features were
normalized per 100 words to compare across texts of various lengths. To get the normalized
frequencies, first two R data frames: word counts per text file and raw frequencies of recoded
features per text file were merged with left_join(), and then a new column of normalized
frequencies was created with mutate() and the following formula:
Normalized frequency =

!"# %&"'(!& %!&)(&*+, -&! '&.'
*(/0&! 1% #1!23 -&! '&.'

× 100

As you can see in Figure 3.2, the filenames repeat because the recoded values for the tags were
combined from originally different tags. In order to have texts as units of observation for
statistical purposes, each row should represent one unique file. Thus, the next step is to have only
one unique filename per row with select() and unique() functions. For each individual
morphological measure, a new data frame with the subset() function is created with just that
measure. Then the data frame with unique filenames is merged with the subset data frame for a
specific measure. After merging, the filenames that do not have the presence of that specific
measure have NAs for the normalized frequency column. With the replace_na() function,
those NAs were turned to zeros (See Figure 3.3).
Figure 3.3. Unique filenames with a specific morphological measure (imperfective past) and its
normalized frequency per 100 words
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For research question 1 (i.e. Which morphological complexity measures are
characteristic of program level?), one more piece of information is needed as a column, which
program level. This information was extracted from the filenames separating the filenames by
underscore (_) with the separate() function in R. The resulting data frame contains columns
with the information from the filenames (See Figure 3.4).
Figure 3.4. Student and assignment variables from the filenames

To obtain means of each morphological measure by program level, aggregate() function was
used.
3.12. Dependency Parsing
The sentence tokenized files were also parsed for clausal and phrasal dependency information
using UDpipe in R using the udpipe library with the udpipe_download_model() and
udpipe_load_model() functions. The model file (russian-syntagrus-ud-2.5-191206.udpipe)
was downloaded from the universal dependency website
(https://universaldependencies.org/#download). This model was trained on the SynTagRus
dependency treebank, which contains over 1,000,000 tokens (over 66,000 sentences) from a
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variety of genres, such as contemporary fiction, popular science, newspaper and journal articles
(between 1960 and 2016), texts of online news etc.
To parse all the files, a script in R was written. The output contains much information
including lemmas, PoS tags, specific morphological information and dependency labels. An
example of a sentence from the output is given below in Table 3.10. The only relevant
information for extracting syntactic complexity measures is in the three columns: “Word
number”, “Dependency number”, and “Dependency label”. For instance, the dependency label
acl:relcl represents a relative clause that modifies the word number 5 (неприятности).
Table 3.10. Student and assignment variables from the filenames
# sent_id = 2
# text = У меня история об неприятности которая произошла мне
вчера.

ID

Word

Lemma

PoS tag

Dep.
Dependency
Morphological information number label

1

У

У

ADP

_

2

case

2

меня

Я

PRON

Case=Gen|Number=Sing|Per
son=1
0

root
nsubj
case

3

история

история

NOUN

Animacy=Inan|Case=Nom|G
ender=Fem|Number=Sing 2

4

об

О

ADP

_

5

неприятно неприятнос
сти
ть
NOUN

Animacy=Inan|Case=Loc|Ge
nder=Fem|Number=Sing
3

nmod

6

которая

Case=Nom

nsubj

который

PRON

5

7

произошла произойти VERB

Aspect=Perf|Gender=Fem|M
ood=Ind|Number=Sing|Tens
e=Past|VerbForm=Fin|Voice
=Act
5

acl:relcl

8

мне

Я

PRON

Case=Dat|Number=Sing|Per
son=1
7

iobj

9

вчера

вчера

ADV

Degree=Pos

advmod

7

7
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3.13. Extraction of Syntactic Features
The dependency labels provide both phrasal and clausal types of syntactic complexity measures.
The phrasal complexity measures in this study are attributive adjectives, noun modifiers, cardinal
number modifiers and prepositional phrases. The clausal complexity measures are different types
of adverbial clauses, relative clauses, complement clauses and coordinating clauses.
Attributive adjectives
amod dependency label represents attributive adjectives, e.g. добрый день/good day,
водительские права/driver’s license, кредитная карточка/credit card. Question words such as
какой (e.g. Какой кошмар/What a nightmare) and possessive determiners such as мой (мой
ноутбук/my laptop) and are not included in this analysis. However, ordinal numerals such as
второй/second and participles such as потерянный рюкзак/lost backpack are considered
attributive adjectives in this analysis. Case is not taken into account, so attributive adjectives in
all cases, such as прошлой неделе/last week (prepositional case) are included.
Post-modifying nouns in genitive
UD pipe noun modifier nmod tag can function as post-modifying nouns in genitive and
prepositional phrases. For example, В Сан Диего есть красивые пляжи, исторические
памятники и парки развлечений, where развлечений is a modifier of the noun парки.
However, in a sentence Он живет в доме в Тусоне, the noun modifier is Тусоне modifying
доме, making в Тусоне a prepositional phrase. An R script was used to tease apart postmodifying nouns in genitive from the prepositional phrases.
Finite verb complement clauses
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Dependency labels for both finite complement clauses can be easily extracted with the
dependency labels. Finite complement dependency label is ccomp, e.g. Думал, что его может
быть украли/I thought that it might have gotten stolen. Оказалось, что я его просто забыл в
классе/It turned out that I simply forgot it in the classroom. The ccomp dependency label
includes verb, adjectives and noun complement clauses. To separate these out, a script in R was
written.
Non-finite complement clauses
Non-finite complement clause label is xcomp, e.g. Ты можешь встретиться её для
меня?/Are you able to you meet her for me?
Relative clauses
The UD pipe label for relative clauses is acl:relc, e.g. Я восполню время, которое я
пропустил/I will catch up on the time that I missed.
Adverbial clauses
The UD pipe dependency tag for adverbial clauses is advcl, e.g. Мне надо мой рюкзак потому
- что в нём все мои документы; водительские права, студенческий билет, паспорт, и
кредитная карточка/I need my backpack because it has all my documents: driver’s license,
student ID, passport and my credit card. However, the parser does not distinguish between the
different types of adverbial clauses. Another example of the advcl tag in the corpus is an
adverbial of purpose: Я снова извиняюсь за то, что я не работал. In this study, specific types
of adverbial clauses were examined (e.g., if- clauses).
These measures were extracted using three lexical items: когда/when, потому
что/because and если/if. All these lexical items are directly related to the respective clauses in
Russian with the exception of “когда”, which can be an example of either a complement clause,
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e.g. Я помню, когда я летал в Нью-Йорк с семьей/I remember when I flew to New York with
my family or a temporal when- adverbial clause, e.g. Я также много рисовала, когда была
маленькая/I also drew a lot when I was littlex. I hypothesized from my teaching experience that
the number of complement clauses with “когда” in the first two years of Russian instruction
would be low. To ensure the accuracy of this assumption, all the examples containing “когда”
were analyzed contextually to differentiate between complement clauses and temporal adverbial
clauses.
3.14. Evaluation of Corpus Annotation (Precision and Recall)
As described in the previous section, most of the complexity measures in this study are based on
automatic annotations (i.e., RNNTagger, UD pipe dependency parser). The accuracy of these
automated tools is typically reported on all the labels. For example, the accuracy of RNNTagger
for morphological features reaches 87.7% (Schmid, 2019). Although this accuracy is fairly high,
since it is reported as aggregate on all the features combined, it is unclear if some of the features
have higher accuracy rates while others have much lower rates. Also, these automated tools are
trained on language data that is very different from the data investigated in the present study.
Thus, checking the accuracy of these tools on your own data is an important step.
Accuracy is not just a question whether something is correct or not but rather it consists
of two parts. For example, the accuracy of nouns in a given corpus is twofold involving precision
and recall. Precision answers the questions whether all the words in the corpus tagged as nouns
are indeed nouns. Recall answers the question whether all the nouns in the corpus are actually
tagged as nouns (Gray, 2019). Precision is calculated as the number of true positives over the
sum of true positives and false positives.
'!(& -137'78&3

Precision = '!(& -137'78&3 9 %":3& -137'78&3
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A true positive is when the PoS tagger or dependency parser correctly provides a correct label.
For example, in a sentence Американские дома имеют встроенные шкафы и множество
ванн, both Американские and встроенные were correctly tagged as attributive adjectives. In
contrast, in the example of осень и зима холодные и влажные (fall and winter are cold),
холодные and влажные were tagged as attributive adjectives but, in fact, they are predicative
adjectives. This latter example of the incorrect identification of attributive adjectives would
lower precision. To summarize, if out of 363 instances tagged as attributive adjectives, 336 are
actually attributive adjectives and 27 were mistagged as attributive adjectives, precision would
;;<

be 0.92 (;;<9=>)
Recall is computed as the number of true positives divided by the sum of true positives
and false negatives.

'!(& -137'78&3

Recall = '!(& -137'78&3 9 %":3& *&?"'78&3
While a false positive is a label that is incorrectly identified, a false negative refers to an instance
that was missed by a tagger or parser. In the example Я ем яйца (I eat eggs), яйца is a direct
object in accusative case. However, the tagger did not tag it as accusative case but rather as
nominative, so the tagger misidentified it, which would result in a lower recall for this feature.
In a sample of 153 nouns in accusative inanimate, if there were 4 instances of accusative
@A;

inanimate that were missed, the recall for this feature would be 0.97 (@A;9B).
3.15. Precision and Recall Results
As can be seen from Table 3.11, the precision for the post-modifying nouns and relative clauses
was low, so all instances of these two variables were checked manually to increase their
precision to 100%.
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Table 3.11. Precision and Recall for Syntactic Variables
Precision

Recall

Attributive adjectives

0.92

0.95

Post-modifying nouns

0.60 (1.00)

1.00

Finite verb complement clauses

0.78

0.79

Non-finite complement clauses

0.77

0.93

Relative clauses

0.35 (1.00)

1.00

Table 3.12 below reports precision and recall for the morphological variables in this study. As
can be seen from this table, the precision and recall for these variables is fairly high ranging from
0.79 to 1. Due to very low frequencies, precision and recall was not calculated for the following
variables: accusative animate, present 1st person plural verbs, present 2nd singular, present 2nd
plural verbs, future perfective verbs and dative adjectives.
Table 3.12. Precision and Recall for Morphological Variables

Precision

Recall

Genitive Nouns Singular

0.79

0.96

Genitive Nouns Plural

0.90

1.00

Instrumental Nouns

0.99

0.97

Accusative Inanimate

0.91

0.85

Prepositional Nouns

0.96

0.98 (1.00)

Dative Nouns

0.92

0.95

Perfective Verbs Past

1.00

0.97 (1.00)

Imperfective Verbs Past

0.94

0.99

Present 1st Singular Verbs

0.99

0.99

Present 3rd Singular Verbs

0.95

0.98
65

Present 3rd Plural Verbs

0.97

0.96

Accusative Adjectives

0.86

0.86

Genitive Adjectives

0.86

1.00

Instrumental Adjectives

1.00

1.00

Prepositional Adjectives

0.90

1.00

3.16. Learner Accuracy vs Tagger/Parser Accuracy
To tease apart learner accuracy and the accuracy of the annotation tools, both precision and recall
decisions in this study were based solely on the accuracy of the tagger/parser and not the
learners’ accuracy. For example, if a learner wrote, Раньше я жила в Калифорния и я училася
в школа Беверли Хиллс, where Калифорния and школа are used in nominative by the learner
and tagged as nominative, we decided that such examples should not affect the accuracy of the
tagger. This is an instance where the tagger did not tag these nouns as prepositional because they
are not used in prepositional by the learner. Some of the instances of tagger/parser labels that
were difficult to reach a decision about were discussed with another applied linguist with
knowledge of Russian.
3.17. Post-Processing (Improving the Accuracy of Measures)
While calculating the precision and recall is important for validating the accuracy of the
variables, it can also be used for improving the accuracy of the variables if a certain pattern is
recurring. For example, the recall for nouns in prepositional case (although already high 0.98)
showed that nouns ending with у (году, полу, аэропорту, etc) were not labeled as prepositional.
A closer look at these revealed that they were indeed tagged as prepositional but this specific tag
(Ncmsnnl) was not originally included in the category of prepositional nouns by the author. After
the tag was included, the recall went from 0.98 to 1.00. Another example was the specific verb
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form родился that was tagged as imperfective past but should have been perfective past. After
the tag was corrected, the recall went from 0.97 to 1.00.
3.18. Data Analyses
In all the statistical analyses below, each text was considered as a unit of analysis. To answer
Research Question 1, bootstrapping was used to obtain means, confidence intervals and standard
errors for the normalized frequencies of morphological complexity measures across program
levels. To answer Research Question 2, bootstrapping was again used to obtain means,
confidence intervals and standard errors for the normalized frequencies of the syntactic
complexity measures across program levels. To answer Research Question 3, a Multidimensional
Analysis (MD) was conducted using all the morphological and syntactic measures. The obtained
dimensions (constellations of measures clustered together) were used as descriptors of program
level and mode in GLM models. This approach is based on the idea that register and L2
development level differences can be described by analyzing constellations of co-occurring
lexico-grammatical features (Biber, Gray & Staples, 2016).
3.18.1. Bootstrapping
Bootstrapping is a non-parametric statistical technique that is based on random resampling of the
observed data to create many simulated samples. Plonsky, Egbert & Laflair (2015) propose using
bootstrapping in applied linguistics due to small samples and often nonnormal distribution of
data. Their argument is based on their analysis of selected articles published in high-rated
applied linguistics journals. Their findings show that some of the t-tests and ANOVAs results
from these published articles were not replicated in the bootstrapped analyses that they
performed.
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Bootstrapping in this study was performed in R studio with the library boot. First, to
obtain bootstrapped means of the complexity measures across program levels, I used the code
below (adapted from LaFlair, Egbert & Plonksy, 2015), where variable stands for normalized
frequencies of a given complexity variable, and my_data represents the whole dataset.
set.seed(42)
means_by_level <- function(data, indices) {
sampled_data <- data[indices,]
means <- sample_data %>%
group_by(course)%>%
summarize(mean_length = mean(variable))
return(means$mean_length)

results <- boot(data=my_data, statistic = mean_by_level, R=10000)

Further, to obtain the 95% confidence intervals for the means of each complexity measure across
levels, I used this code:
level_1_results <- boot.ci(results, type= “basic”, index=1)
level_2_results <- boot.ci(results, type= “basic”, index=2)
level_3_results <- boot.ci(results, type= “basic”, index=3)
level_4_results <- boot.ci(results, type= “basic”, index=4)
3.18.2. Lexicogrammatical Analyses: Type-Token Ratios
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While lexical diversity is not universally measured in the present study, this study is rooted in the
usage-based approaches to language, which view lexis and grammar as inextricably
interconnected. The present study used a measure of lexical diversity (i.e. Root Type-Token
Ratio (RTTR)) to investigate the lexical realizations of attributive adjectives. A commonly used
measure of lexical diversity is Type-Token Ratio (TTR), which is associated with the number of
different/unique words in a text. TTR is calculated in this way:
C(/0&! 1% D1!2 E,-&3

TTR = C(/0&! 1% D1!2 E1F&*3
Arguably, while TTR is a widely used measure of lexical diversity, it is interrelated with
morphological complexity. For example, Granger & Wynne (2000) argue that learners show less
varied vocabulary and more complex morphology if they use five different forms of the same
verb to go (e.g., go, goes, going, went, gone) as opposed to five different lemmas (e.g., go, leave,
return, come, enter). Thus, Granger & Wynne (2000) argue that a lemma/token ratio would be a
better measure of lexical diversity.
While the TTR measure has been extensively used in corpus research, over time it has
become evident that this measure is sensitive to text length. Due to this limitation, some scholars
have proposed ways to calculate the TTR taking into account the issue of text length. One such
way is a measure called Root Type-Token Ratio (RTTR). This measure is calculated in the
following way:
RTTR =

C(/0&! 1% D1!2 E,-&3
GC(/0&! 1% D1!2 E1F&*3

As mentioned above, the present study used RTTR to analyze the lexical realizations of
attributive adjectives.
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3.18.3. Multidimensional Analysis
As a reminder, MD analysis is a corpus linguistic method developed by Biber (1988). The
analysis typically uses a statistical method called factor analysis, which is used to reduce the
number of variables and group them together based on their correlations with each other (i.e.
their frequency co-occurrence). The variables in factor analysis are grouped together based on
bottom-up statistical procedures rather than on apriori groupings by the researcher.
There are two types of factor analysis: Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). Most MD studies use EFA because they investigate new
datasets and explore new dimensions of variation (i.e. relationships between variables). (Egbert
& Staples, 2019). Since the relationship between the variables in this study has not been yet
established, EFA was used.
To prepare the data for factor analysis, normalized frequencies (per 100 words) of each
morphological and syntactic feature (22 features total) were calculated for 709 observations
(student texts). Seven variables (i.e. accusative animate nouns, dative adjectives, future
perfective verbs, present 1st person plural verbs, present 2nd singular and plural verbs, and ifclauses) that had particularly low frequencies demonstrated through the univariate analysis were
excluded for the MD analysis. All the data processing including running the factor analysis was
performed in R (RStudioTeam, 2020).
As with most statistical methods, factor analysis has certain assumptions that need to be
fulfilled before it can be run, such as the lack of multicollinearity and factorability of the data.
Multicollinearity is a situation in which one or more variables in the analysis are highly
correlated. This means that if variables measure the same construct, they are likely to be highly
correlated, and thus a decision needs to be made as to which variables to keep. Although high

70

correlations between variables can be problematic for factor analysis, a certain degree of
correlation is essential. Typically, a few correlations of at least 0.3 are needed to run a factor
analysis because the goal of factor analysis is to determine patterns of variable co-occurrence, so
if variables are not correlated at all, they will not be able to cluster together (Egbert & Staples,
2019).
There are two ways to check correlations between variables: inspecting a correlation
matrix and a Bartlett’s test of sphericity. Examining the correlation matrix is important because
with a large enough sample, the Bartlett’s test is likely going to be significant. To obtain a
correlation matrix, the following code in R was used, and results were saved in a variable
correlation_matrix:
correlation_matrix <- cor(my_data)
The Bartlett’s test of sphericity was done using this code below:
bartlett.test(my_data)
As mentioned above, the strength of correlations is an important consideration in running
factor analysis. In addition to visually inspecting the correlation matrix and Bartlett’s test, the
strength of correlations can be tested statistically with the Kaiser-Meyer-Olkin (KMO) method.
KMO is a measure of sampling adequacy that determines the factorability of the variables. The
KMO factorability statistic is calculated as a measure of 0 to 1. The measure of below 0.5 is
considered unacceptable for running a factor analysis. Measures above 0.5 are classified as
following: 0.5 - miserable; 0.6 - mediocre; 0.7 - middling; 0.8 - meritorious; 0.9 - marvelous. The
KMO test was run in R with the following code:
KMO(my_data)
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After determining that the sample is indeed factorable and before running a factor analysis, an
important step is to identify the number of factors. There are several ways to determine the
number of factors such as a scree plot with eigenvalues and information on the percentage of
variance explained by each factor. The decision about the number of factors is an important one,
because specifying too few factors can lead to the loss of important information that a factor can
provide by ignoring a factor or collapsing it with another factor (Biber, 1988; Hayton, Allen, &
Scarpello, 2004).
Eigenvalues are “indices of the amount of variance accounted for by each factor” (Biber, 1988).
The scree plot can be obtained with the following code:
scree(my_data)
In order to obtain the percentage of variance explained, a factor analysis needs to be performed.
To run the factor analysis, fa function in R from the psych package (Revelle, 2016) was used.
Following Egbert & Staples (2019), factor analysis was performed using the principal axis
factoring method R for factor analysis with Promax rotation.
fa (my_data, fm = “pa”, nfactors = 2, rotate = “promax”)
The principal axis factoring was used “to eliminate unique and error variance from the variables”
because the goal of factor analysis is to group variables based on their shared variance (Egbert &
Staples, 2019). Since correlations between linguistic variables are inevitable, Promax rotation
method was used for rotating variables because compared to Verimax, it allows for the oblique
structure, which accounts for minor correlations between the factors.
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3.18.4. Dimension Scores
After running factor analysis and interpreting dimensions, it is possible to calculate scores for
each dimension for each text in the data sample. These dimension scores can be used to plot each
text or a group of texts (e.g., speech vs writing, program level) on dimensions. To compute the
dimension scores, features with both positive and negative loadings are used. Features that
loaded on more than one dimension were only included in the dimension, in which they had a
higher loading. For instance, if the feature of attributive adjectives loaded both on Factor 1 and 2
but had a higher loading on Factor 2, it would only be included in the calculation of dimension
scores for Factor 2. This procedure is done to ensure the independence of dimension scores
(Biber, 1988). To allow for accurate comparisons of texts before the dimension scores can be
calculated, it is necessary to standardize the normalized frequencies of the linguistic variables.
To standardize these counts, they were converted to z-scores (i.e., a mean of zero and a standard
deviation of 1). The conversion to z-scores was performed in R Studio with the following code:
z_scores <- scale(my_data,center=T, scale =T)
After the data transformation to z-scores, dimension scores can be calculated using these
standardized scores. To compute scores for a dimension, the standardized scores for each
linguistic variable loading positively need to be added together. This sum would be then
subtracted from the sum of the variables with negative loadings. For example, if A, B and C were
the variables with positive loadings on Dimension 1, and D and F were the variables with
negative loadings on that dimension, Dimension 1 scores would be calculated in the following
way:
Dimension 1 scores = (A+B+C) - (D+F)
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Texts can then be grouped according to categories (e.g., mode, program level) and then the mean
dimension scores for those texts can be calculated and plotted on that dimension. This allows for
direct comparisons between categories within a dimension.
After obtaining the dimension scores, a series of multiple linear regressions was run in R
to determine whether there are significant differences between dimension scores along program
level and mode. Dimension scores for each dimension were used as the dependent variable
(outcome) with program level and mode being independent variables (predictors). Interactions
between program level and mode were also investigated. The following was the code in R studio:
model <- lm(dimension_1_scores ~ program_level*mode , data =
z_scores_data)
summary(model)
anova(model)
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CHAPTER 4. MORPHOLOGICAL AND SYNTACTIC COMPLEXITY MEASURES
4.1. Introduction
This main focus of this chapter is to describe trends of morphological and syntactic complexity
variables that characterize each program level. The morphological complexity measures selected
for this study, as discussed in Chapter 3 (Methods), are normalized rates of occurrences of nouns
and adjectives in oblique cases and verbs in present, past (perfective and imperfective aspect)
and future (perfective aspect). The syntactic variables are of two types: phrasal and clausal. The
phrasal complexity variables include attributive adjectives and post-modifying nouns in genitive.
Clausal complexity variables are adverbial clauses, relative and complement clauses.
The chapter is divided into two main parts: morphological and syntactic variables. The
part that describes the use trends of morphological variables includes nominal, adjectival and
verbal morphology across program levels. The part on syntactic variables includes the
descriptions of phrasal and clausal complexity across program levels. The results presented in
this chapter are based on bootstrapped means with standard deviations and 95% confidence
intervals.
4.2. Morphological Measures
4.2.1. Nominal and Adjectival Morphological Variables
The nominal and adjectival variables are forms of nouns and adjectives in oblique cases:
accusative, prepositional, genitive, dative and instrumental. Categories such as gender
(masculine vs feminine), number (singular vs plural), and animacy (animate vs inanimate) all
play a role in diverse morphological inflections. As a reminder, this study is rooted in the usagebased approaches to L2 acquisition that emphasizes the interconnectedness of form and function.
The assumption of this approach is that despite similarities in the form, the acquisition of cases,
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for example, is dependent on what the functions of the cases are and how the cases are presented
in the instructional sequences. For example, dative masculine singular nouns (e.g. другу) have
the same ending as accusative feminine singular (e.g. сестру), so the forms overlap but the
functions are these cases are different and they are presented at different times in the
instructional sequence. While the overlap between dative masculine singular and accusative
feminine singular is only in the ending and is mostly coincidental, there are instances of syncretic
cases. For example, accusative masculine animate (e.g. брата) is syncretic with genitive
masculine animate (e.g. брата). The only non-functional and purely formal differences in the
classification of cases in this study are two types of accusative (animate vs inanimate) and two
types of genitive (singular vs plural). The reason for including these as morphologically distinct
is based on the fact that they are taught at different times in the instructional sequence.
Figure 4.1 shows the distribution of Russian nouns in four oblique cases (dative,
instrumental, genitive singular and genitive plural) used by L2 Russian learners across four
program levels (i.e. semesters). More specifically, Figure 4.1 only shows the nominal variables
that increase across levels. According to Figure 4.1, dative and genitive plural nouns follow a
similar trajectory by increasing increamentally at each level. Nouns in instrumental remain fairly
stable during the first three levels and increase sharply in the fourth level. Genitive singular
nouns see the most increase between the first two levels and slight increase in the fourth level.

76

Figure 4.1. Nouns in Oblique Cases Increasing with Program Level

Figure 4.2 shows nouns in three oblique cases (prepositional, accusative animate and
accusative inanimate) that have irregular trends across levels. Accusative animate nouns are the
least used of the three with very slight changes across the four levels. On the other hand,
accusative inanimate nouns are the most frequently used in the first level (101) but see a decrease
until level 3 (201) followed by a slight increase in level 4 (202). Nouns in prepositional case are
used with similar frequency in the first (101) and fourth (202) levels with an increase in the
second (102) and leveling off between the second (102) and third (201) levels.
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Figure 4.2. Nouns in Oblique Cases with Decreasing/Irregular Trends across Program Level

Adjectives in oblique cases (accusative, instrumental, genitive, prepositional and dative)
across level are shown in Figure 4.3. Overall, compared to nouns in Figures 4.1 and 4.2,
adjectives are not as frequently used. Adjectives in accusative case are the most frequently used
adjectives but their frequency drops considerably in the second semester (102) and remains fairly
stable across the other semesters. Adjectives in dative case start occurring only in the third
semester (201) and their frequency does not change much in the fourth semester (202). It is
important to note that adjectives in prepositional case follow a similar trend as nouns in
prepositional case (see Figure 4.2) with an increase in the second semester (102) and a drop in
the fourth semester (202). Adjectives in both instrumental and genitive cases see an increase
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across levels with instrumental seeing a steady increase while genitive a sharp increase in the
second level (102) and a more incremental increase in the third (201) and fourth (202) levels.
Figure 4.3. Adjectives in Oblique Cases across Program Level

4.2.2. Verbal Morphological Measures
This section will focus on the morphological measures associated with the verbal system in
Russian. The variables included here are all forms of present tense (e.g., 1st person singular, 2nd
person singular, etc.), both forms of past tense (i.e. perfective and imperfective) and future
perfective. As with the past tense, the future in Russian can be perfective and imperfective.
However, the imperfective future is formed with the inflected verb быть (to be) and an
infinitive. Since the imperfective future involves the same inflected verb, it is not considered
morphologically complex and not included in the present study.
Figure 4.4. Verbs in Present, Past and Future Tenses across Program Levels
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Figure 4.4 above shows the use of verbs in present tense, past tense (perfective and
imperfective) and future (perfective) across four program levels. As can be seen from Figure 4.4,
the use of present tense drops considerably as the program level increases with a slight increase
in the four level (202). In contrast, the use of both past perfective and imperfective increase
steadily across levels with a spike in the use of perfective past in the third level (201) and a slight
drop in the fourth level (202). The frequencies of the future perfective are close to zero across all
levels with a slight increase in the second year (201 and 202 levels).
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Figure 4.5. Present Tense Verbs across Program Level

Figure 4.5 shows a more detailed use of present tense across different conjugation
patterns. As was seen from Figure 4.4, the overall use of present tense is generally decreasing
with program level but present tense is morphologically complex with various forms based on
person (e.g. first, second, third) and number (singular and plural). Hence, it was interesting to
further see the distribution of present tense forms across program levels. As can be seen from
Figure 4.5, there is a general decreasing trend of all the forms of the present tense but it is worth
noting that only three forms are most frequently used in the present tense: first person singular,
and third person singular and plural. In contrast, first person plural, second person singular and
plural are not very common across levels.
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4.2.3. Summary and Interpretation
This section will summarize the findings on the morphological variables by pointing out overall
trends and offering interpretations. First, the section will focus on the morphological variables
that show increasing trends. Second, the section will report on the variables that either decrease
with level or demonstrate irregular trends.
Table 4.1 below includes morphological variables that increase in their use with program
level and provides statistical details such as bootstrapped means, confidence intervals and
standard deviations for each measure. As Table 4.1 shows, genitive singular and plural, dative,
and instrumental nouns increase with program level. The adjectives follow a similar trajectory
with instrumental and genitive adjectives increasing with level. With regards to tense, both
perfective and imperfective past increase with program level.
Table 4.1. Morphological Complexity Measures Increasing with Program Level
Program Level (Bootstrapped Means, CIs and Standard Error)
101

102

201

202

Variables

M [CI]; SE

Genitive nouns
(singular)

1.23 [0.78 1.61]; 0.21

3.15 [2.72 3.58]; 0.22

3.25 [2.93 3.54]; 0.16

3.73 [3.20 4.24]; 0.26

Genitive nouns
(plural)

0.67 [0.32 0.98]; 0.17

1.03 [0.79 1.24]; 0.11

1.33 [1.13 1.52]; 0.10

1.69 [1.31 2.05]; 0.19

Dative nouns

0.24 [0.08 0.37]; 0.07

0.25 [0.13 0.35]; 0.05

0.51 [0.36 0.64]; 0.07

1.21 [0.83 1.53]; 0.18

Instrumental nouns 1.47 [0.64 2.14]; 0.38

1.27 [0.90 1.60]; 0.18

1.22 [1.03 1.39]; 0.09

2.64 [2.01 3.21]; 0.30

Genitive adjectives 0.09 [-0.04 0.17]; 0.06

0.53 [0.34 0.69]; 0.09

0.57 [0.41 0.70]; 0.07

0.59 [0.41 0.75]; 0.08

Instrumental

0.09 [0.03 -

0.20 [0.14 -

0.43 [0.28 -

0.01 [-0.01 -
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Adjectives

0.02]; 0.01

0.13]; 0.027

0.26]; 0.03

0.56]; 0.07

Imperfective Past

0.76 [0.38 1.06]; 0.17

0.91 [0.65 1.15]; 0.13

2.58 [2.28 2.88]; 0.15

2.99 [2.38 3.58]; 0.31

Perfective Past

0.23 [-0.09 0.41]; 0.13

1.04 [0.77 1.31]; 0.13

4.25 [3.83 4.67]; 0.21

2.55 [1.84 3.21]; 0.35

It is important to interpret these findings in light of instructional effects, i.e. when the
variables were introduced in the curriculum and whether specific assignments contributed to the
increase of these variables across program levels. For example, the genitive case is introduced in
the second semester (102). As you can see from Table 4.1, this instructional sequence is reflected
in how genitive singular nouns and genitive adjectives are used with the greatest increase
between level 101 and 102. Genitive plural nouns increase in a more incremental way across
levels. It is worth noting that students attempt to use the genitive case in 101 before it is
introduced in the curriculum.
An increase between 101 and 102 can be observed with the variable of past perfective,
which is introduced in the second semester (102) as well. In contrast, the difference in the use of
imperfective past between 101 and 102 is not as dramatic. While aspect in the past tense is
introduced in the second semester (102), the past imperfective is introduced early in the first
semester (101) due to its straightforward morphology and the fact students already know the
imperfective aspect from using present tense. A spike in the use of both perfective and
imperfective past in the third semester (201) is due to multiple assignments that prompt students
to use perfective past such as Scientist Bio, Family and Childhood, About Myself, Bad Day, etc.
A sudden increase in both nouns and adjectives in instrumental case in the fourth
semester (202) is difficult to explain in terms of the instructional sequence or assignment effects.
A closer examination of the texts revealed that the increase of instrumental nouns is partially due
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to the frequently repeated use of seasons in instrumental (e.g., зимой/in the winter, летом/in the
summer, etc) based on the topic of weather. The increase in instrumental adjectives in 202 is
associated with the verbs and “быть/to be” in the past tense (e.g., был неотъемлемой
частью/was an integral part) and “являться/to be” (e.g., популярным художником
является/is a popular artist).
Table 4.2 below summarizes the morphological variables that either decrease with
program level or have irregular trends. The table includes bootstrapped means, confidence
intervals and standard deviations for each measure. As can be seen from this table, accusative
nouns and adjectives decrease with level, as well as 1st person singular, 3rd person singular and
plural verbs. Prepositional nouns and adjectives have irregular trends. They increase between the
first and second levels (101-102) but remain stable between 102 and 201 and decrease again
between 201 and 202.
Table 4.2. Morphological Complexity Measures with Decreasing or Irregular Trends across
Program Level
Program Level (Bootstrapped Means, CIs and Standard Error)
101

102

201

202

Measures

M [CI]; SE

Accusative
inanimate nouns

7.20 [6.12 8.26]; 0.54

6.00 [4.94 6.94]; 0.51

5.66 [5.27 6.05]; 0.20

6.03 [5.42 6.63]; 0.31

Accusative
adjectives

2.27 [1.61 2.86]; 0.32

0.80 [0.59 0.99]; 0.10

0.94 [0.79 1.07]; 0.07

0.92 [0.72 1.11];0.10

Present 1st
singular verbs

6.63 [5.44 7.75]; 0.58

2.39 [1.66 3.06]; 0.36

2.01 [1.78 2.23]; 0.11

2.21 [1.66 2.73]; 0.27

Present 3rd
singular verbs

3.83 [2.23 5.25]; 0.77

2.99 [2.61 3.35]; 0.19

1.70 [1.49 1.90]; 0.10

2.37 [1.90 2.79]; 0.23
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Present 3rd plural
verbs

3.42 [2.44 4.34]; 0.48

2.23 [1.83 2.60]; 0.19

0.88 [0.69 1.05]; 0.09

1.11 [0.80 1.38]; 0.15

Prepositional
nouns

3.06 [2.37 3.70]; 0.34

4.46 [3.92 4.98]; 0.27

4.53 [4.12 4.94]; 0.21

2.95 [2.57 3.34]; 0.19

Prepositional
adjectives

0.38 [0.22 0.52]; 0.08

0.74 [0.52 0.94]; 0.10

0.76 [0.61 0.91]; 0.08

0.34 [0.21 0.46]; 0.06

Both accusative adjectives and nouns are used with the most frequency in the first level
with their use remaining fairly stable across the other levels (See Table 4.2). During the first
level, accusative adjectives and nouns are frequently used in the context of languages (e.g.,
русский язык/Russian language, русскую литературу/Russian literature). In fact, the word
русский/Russian as an accusative adjective is with the highest frequency in the first level. This
trend is reflected in the assignments during this level such as My Languages, My studies, and
About myself. This trend is related to the frequent use of present 1st singular verbs in the first
level, as most assignments in 101 involve personal details (e.g., Я учусь/I study, Я живу/I live, I
get up/Я встаю, etc) or personal opinion (e.g., Я думаю/I think).
The contrast in the use of both present 3rd person singular and plural verbs is seen more
between the first (101-102) and the second year (201-202). Many assignments in the first two
levels involve the use of present 3rd singular verbs (e.g., About my classmate, Typical Teenager
Day, Family member bio, Classmate interview, etc.) and the use of present 3rd plural verbs (e.g.,
Typical American students, Reading habits, Typical Russian families, Typical Russian houses,
etc.). The use of present 3rd singular verbs picks up in the fourth semester (202) due to the topic
of weather (e.g., идет снег/it rains, идет дождь/it snows).
Additionally, it needs to be noted that many of the present 3rd singular and plural verbs
are the verb есть/be. The distinction between singular and plural is not morphologically encoded
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in the verb itself, and thus depends on the subject. In the example у меня тоже есть длинные
синие джинсы, the verb есть is plural because of джинсы/jeans. In contrast, in this example у
меня в холодильнике есть кофе, the verb есть is singular because of кофе/coffee. There are a
few assignments in the first two levels (101-102) that elicit this verb both in singular and plural
such as Possessions, Fridge, and My place, thus also contributing to the frequent use of present
3rd singular and plural verbs in the first two levels.
The use of prepositional nouns and adjectives, as can be seen from Table 4.2, follows an
irregular trend. Both nouns and adjectives in prepositional case are used with a higher frequency
in 102 and 201 levels. In the 102 level, this trend can be explained by such assignments as
Russian housing, Russian and American housing that elicit the use of prepositional case (e.g., в
русских квартирах/in Russian apartments, в типичной американской квартире/in a typical
American apartment). In the 201 level, prepositional case of adjectives and nouns is frequently
used, for example, in both the written and spoken versions of the About myself assignment (e.g.,
в Волгоградском государственном университете на социологическом факультете/at the
Volgograd State University at the department of sociology).
4.3. Syntactic Measures
4.3.1.Phrasal Measures
As mentioned in the literature review (Chapter 2), the two most common variables of phrasal
complexity that have been shown to increase with proficiency levels in L2 English are attributive
adjectives and pre-modifying nouns (Biber, Gray, Staples, 2016). Vyatkina et al. (2015) has also
shown an increase in attributive adjectives across proficiency levels in L2 German. These phrasal
variables are also known to be characteristic of writing compared to conversation. Consequently,
Biber et al. (2011) hypothesized that L1 English speaking students enter college with
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conversational skills and acquire academic writing skills later. Following this hypothesis, I also
predicted that these phrasal variables would increase with program level.

Figure 4.6. Phrasal Complexity across Program Level

As can be seen from Figure 4.6 above, my predictions were partially supported with postmodifying nouns in genitive case increasing steadily across levels. It is worth noting that despite
their steady increase, their frequencies are very low overall, with the highest frequency of above
1 per 100 words at the highest level. This trend is expected as phrasal complexity (e.g., premodifying nouns) is typically associated with higher levels of proficiency but the present study
examines lower levels (the highest being the fourth semester of Russian). Figure 4.6 also shows
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the use of attributive adjectives across program levels. As can be seen, the use of attributive
adjectives decreases with every program level, which is quite opposite from the original
prediction.
4.3.2. Clausal Variables
As discussed in the literature review (Chapter 2), within the register-functional framework, most
features of subordination (e.g., because- adverbial clauses, verb complement clauses, etc.) have
been associated with the language of conversation (e.g., Biber et al., 2011; Biber et al., 2016).
Some types of clauses within the register-functional framework have been shown to be an
intermediate measure used more equally across modes with the difference in relativizers (e.g.,
which is more common in writing). In Russian, although there is no research on the differences
of use of relative clauses across modes, the complexities associated with the formation of relative
clauses could be indicative of more written complexity. For example, the relativizer который
(which/that/who) has an adjectival form and has to agree with nouns in number and gender.
What complicates it even further is that it takes its case from its syntactic position (i.e. direct
object takes accusative, object of the preposition takes whatever case the preposition triggers).
As can be seen from Figure 4.7, the three types of adverbial clauses behave differently.
Overall, because-clauses decrease with program level with an sudden increase in the fourth
semester (202). While when- and if-clauses increase with program level, they are generally less
frequent than because-clauses. Due to the very low frequencies of if-clauses across all the four
levels, they will be excluded from further analysis.

Figure 4.7. Adverbial Clauses across Program Level
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Figure 4.9 also shows the distribution of non-finite complement clauses, finite verb complement
clauses and relative clauses. Both non-finite complement clauses and finite verb complement
clauses are used fairly frequently in the first semester (101) but see a considerable decrease in the
second semester (102). Another variable shown in Figure 4.9 is relative clauses. Although a
slight increase can be observed, the use of relative clauses during the first three program levels is
fairly limited. The most frequent use of relative clauses is seen in the fourth semester (202).

89

Figure 4.8. Complement and Relative Clauses across Program Level

4.3.3. Summary and Interpretation
This section will summarize the overall trends of the syntactic variables and provide
interpretations of these trends. The section will start with the discussion of the syntactic
variables that show increasing trends. Then, the section will conclude with reporting on the
variables that either decrease with level or demonstrate irregular trends.
Table 4.3 below includes syntactic variables that increase in their use with program level
and provides statistical details such as bootstrapped means, confidence intervals and standard
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deviations for each measure. As this table shows, there is an increase in post-modifying nouns
across levels. Also, there is an increase in when- adverbial clauses and relative clauses.
Table 4.3. Syntactic Complexity Measures Increasing with Program Level
Program Level (Bootstrapped Means, CIs and Standard Error)
101

102

201

202

Syntactic
Complexity
Measures

M [CI]; SE

Post-modifying
nouns

0.31 [0.08 0.49]; 0.10

0.32 [0.19 0.43]; 0.06

0.75 [0.61 0.88]; 0.07

1.15 [0.82 1.46]; 0.16

When-clauses

0.06 [-0.05 0.13]; 0.05

0.12 [0.07 0.16]; 0.02

0.27 [0.21 0.33]; 0.03

0.49 [0.31 0.65]; 0.09

Relative clauses

0.09 [0.01 0.15]; 0.03

0.26 [0.10 0.39]; 0.07

0.21 [0.15 0.27]; 0.03

0.62 [0.43 0.79]; 0.09

Again, it is important to interpret these results through the curricular progression. It is
worth noting that in the first semester (101), learners are mostly using post-modifying nouns in
fixed expressions (e.g., университет Аризоны/University of Arizona). At higher levels (201202) their use is associated with the expansion of the noun phrase (e.g., электрическую
систему переменного тока/alternating current electric system, в городе средней величины/in
the city of a medium size).
When-clauses are also minimal in the first two semesters but increase steadily across all
levels. Most of the difference in the use of when-clauses takes place between the first (101-102)
and second year (201-202). This difference can be attributed to the introduction of the past tense
in both aspects (perfective and imperfective) at the end of the first year (102), as most of the uses
of when- clauses are associated with the past tense. While the use of when- clauses continues in

91

the past tense in 202, they also are expanded to use in the present tense (e.g., Когда я слушаю
музыку и вижу искусство, я могу понимать себя и мир/When I listen to music and look at
art, I am able to understand myself and the world).
Который-relative clauses are not introduced in the curriculum until the second year
(201) because of their structural complexity mentioned above. In the first two semesters (101102), most relative clauses are used with где/where as a relativizer (e.g., Она живет в Тусоне и
учитесь в Аризонском университете, где учитесь на первом курсе / She lives in Tucson and
goes to the University of Arizona, where she is a freshman). Although relative clauses are
introduced in the third semester (201), the most frequent use of relative clauses is in the fourth
semester (202). Most assignments in 202 are either descriptive such as Weather or expository in
nature such as Climate Change and Role of Arts. As these types of assignments typically use
more nouns, the potential for the use of relative clauses, which are used to modify nouns, also
increases.
Table 4.4 below presents syntactic variables that decrease in their use with program level
or have irregular trends. This table provides statistical details such as bootstrapped means,
confidence intervals and standard deviations for each measure. As can be seen from this table,
there is a decrease of because- adverbial clauses and attributive adjectives across levels. Finite
verb complement clauses and non-finite clauses follow irregular patterns similar to each other
with high frequencies in 101, a dip in 102 and an increase in the second year (201-201).
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Table 4.4. Syntactic Complexity Measures with Irregular or Decreasing Trends across Program
Level
Program Level (Bootstrapped Means, CIs and Standard Error)
101

102

201

202

Syntactic
Complexity
Measures

M [CI]; SE

Because-clauses

1.18 [0.77 1.54]; 0.19

0.84 [0.62 1.04]; 0.10

0.35 [0.27 0.43]; 0.04

0.58 [0.41 0.72]; 0.07

Finite verb
complement
clauses

1.23 [0.57 1.79]; 0.31

0.23 [0.10 0.34]; 0.06

0.66 [0.52 0.79]; 0.07

1.15 [0.88 1.41]; 0.13

Non-finite
complement
clauses

2.29 [1.50 2.99]; 0.38

0.83 [0.53 1.07]; 0.13

1.68 [1.46 1.89]; 0.11

2.07 [1.66 2.46]; 0.20

Attributive
adjectives

7.31 [5.50 8.93]; 0.87

6.87 [6.06 7.65]; 0.40

5.39 [4.98 5.79]; 0.21

4.71 [4.04 5.34]; 0.33

It is not surprising that because-clauses are so frequent in the first semester compared to
if- and when-clauses. Since they only require the knowledge of present tense, they are introduced
in the first semester as sentence expanders (e.g, Я изучаю физиологию потому что это очень
интересный / I study biology because it is very interesting or Американцы изучают Русский
язык потому что они смотрят и любят Русские фильмы / Americans study Russian because
they watch and love Russian movies). It should be noted that in Russian there are more ways to
form causative adverbial clauses, for example, with из-за того, так как and поскольку, which
all mean because. These types of causative clauses do emerge in the third and fourth semesters
but are not frequent enough to be included in the analysis.
Most finite complement clauses in the first semester (101) are very frequently controlled
by the verb думать (think). An interesting observation is that these think-controlled complement
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clauses mostly occur in assignments that prompt learners to use this verb either explicitly or
implicitly. For example, one assignment tells learners to begin their answers with я думаю, что
(I think that). Another assignment prompts learners to use я думаю, что (I think that) by asking
them a question Как вы думаете, почему русские изучают английский язык? / Why do you
think Russians study English?. In contrast, in the second semester (102) none of the assignments
ask learners to express their stance with these verb complement clauses, and their use decreases
considerably. In the third semester, the use of finite complement clauses sees a steady increase in
their use but also in a variety of verbs that control the clauses such as знать/know,
казаться/seem, говорить(сказать)/say, считать/consider, помнить/remember.
The distributional trends of non-finite clauses are similar to those of finite complement
clauses. During the first semester (101) they are mostly controlled by three verbs: любить/love,
хотеть/want and ложиться/lay with the most recurring patterns being любить читать/love
to read and ложиться спать/lay to sleep. Another frequent use is with the short adjective
должен(должна)/supposed to. Again, these patterns of use are driven by certain types of
assignments in the first semester (101), such as Reading habits, that explicitly ask learners what
they love to read, about their daily routine or to describe what they are doing as opposed to what
they are supposed to be doing. In the second semester (102), a new verb мочь/be able to, which
controls these clauses, emerges in different forms with the modal meaning of possibility (e.g.,
Вообще то ей нравится городе Финикс, но также может ценить Тусон / In general, she
likes Phoenix, but she can appreciate Tucson as well). In the third and fourth semesters, the use
of nonfinite complement clauses grows along with the variety of words that control them, such as
начинать/begin, помогать/help, разрешать/allow, решать/decide, забыть/forget, etc.

94

The fact that attributive adjectives are the most frequently used in the first semester (101)
is not surprising considering the emphasis on use when they are first introduced. Many
assignment prompts in the first semester directly ask learners to use attributive adjectives of size
(e.g. большой/big, маленький/small), color (e.g. чёрный/black, белый/white), and quality (e.g.
хороший/good, красивый/beautiful). Further, the high frequency of attributive adjectives in the
first semester is also due to the fact that learners talk extensively about studying various
languages (e.g. русский язык/Russian language, испанский язык/Spanish language) or other
subjects such as английская литература/English literature or международные
отношения/international relations. Another very common adjective+noun combination in the
first semester is Аризонском университете/University of Arizona, where Arizona is used as an
adjective.
A possible speculation about the decrease of the attributive adjectives is that adjectives in
Russian are morphologically complex, having to agree with nouns in number, gender and case.
While adjectives do decrease in quantity, their morphological variety generally increases, as can
be seen from Figure 3.3. More specifically, the first semester is characterized mostly by
adjectives in accusative case, while there is an increase in adjectives in genitive, prepositional,
dative and instrumental3 in the second semester followed by a slight increase in the third and
fourth semesters except for the dip in adjectives in the prepositional case in the fourth semester.

4.4. Lexical Realizations of Attributive Adjectives
To further investigate the complexity of attributive adjectives across program level, I used
measures of lexical diversity. Table 4.2 presents results of the RTTR measure for attributive

3

Adjectives in instrumental case can be either an attributive or predicative position
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adjectives across levels. Tokens represent the number of attributive adjectives, while types
represent the number of unique forms of adjectives. For example, if a text had these five
attributive adjectives: русский, русская, американский, большие and красивых, the number of
unique forms of adjectives in this example would also be five because the morphological and
lexical forms of these adjectives do not overlap. As can be seen from Table 4.5, the root RTTR
measure increases with level, indicating that attributive adjectives increase in their lexical
diversity.
Table 4.5. Square Root Type-token Ratio (RTTR) based on Types (Morphological Diversity)
Program level

Tokens

Types (Unique
elements)

Root TTR

RSSS 101

428

137

6.61

RSSS 102

1229

449

12.8

RSSS 201

1554

609

15.4

RSSS 202

797

481

17.0

Although TTR is a measure of lexical diversity, this measure interacts with
morphological diversity. As discussed in Chapter 3 (Section 3.16.2), if learners use five different
forms of the same verb to go (e.g., go, goes, going, went, gone) as opposed to five different
lemmas (e.g., go, leave, return, come, enter), they show less varied vocabulary and more
complex morphology (Granger & Wynne, 2000). Thus, a better measure of lexical diversity is a
lemma/token ratio, as argued by Granger & Wynne (2000).
Table 4.6. Square Root Type-token Ratio (RTTR) based on Lemmas (Lexical Diversity)
Program level

Tokens

Lemmas

Root Lemma/Token
Ratio

96

RSSS 101

428

90

14.4

RSSS 102

1229

268

27.4

RSSS 201

1554

349

32.6

RSSS 202

797

282

28.6

As can be seen from Table 4.6, the root lemma/token ratio, which represents lexical
diversity of attributive adjectives, mostly increases with level, taking a slight dip at the fourth
semester (202). Taken together, these results indicate that attributive adjectives increase in their
morphological and lexical diversity across levels. This finding is important in light of the fact
that attributive adjectives decrease with level. In spite of declining in use, attributive adjectives
increase morphologically and lexically, which can be seen as a trade-off between use and
diversity of forms.

97

CHAPTER 5. MULTIDIMENSIONAL ANALYSIS: CONSTELLATIONS OF
FEATURES

5.1. Introduction
This chapter will describe the results of the Multidimensional Analysis (MD). First, the chapter
will present the statistical results from the factor analysis by discussing the decision about the
number of factors for extraction. Second, the chapter will discuss the interpretation of factors
representing dimensions of complexity. Third, a statistical analysis will be presented that uses
the new dimensions as dependent variables and program level and mode as independent
variables.
5.2. Factor Analysis
A total number of 22 variables was included in the factor analysis out of the original 29. Due to
very low frequencies across all program levels, the following variables were not included in the
MD: accusative animate nouns, dative adjectives, future perfective verbs, present 1st person
plural verbs, present 2nd singular and plural verbs, and if-clauses.
Before running a factor analysis, it is important to determine if the variables are
correlated but not too highly correlated. To check the correlations between the variables, a
correlation matrix was generated. While the correlation matrix does not provide us with any final
results, what it shows is how variables are interconnected, which is an important consideration
for the MD analysis. Table 5.1 below summarized correlations between some of the variables.
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Table 5.1. Correlation matrix for selected variables
Finite verb
complement
clauses

Infinitive
clauses

Genitive
singular
nouns

Prepositiona Because-clauses
l adjectives

When-clauses

Past perfective
verbs

Prepositional
nouns

-0.12

-0.06

0.10

0.53

-0.05

0.03

0.14

Accusative
inanimate
nouns

0.00

0.22

-0.13

-0.19

0.03

-0.06

0.04

Present 1st
singular verbs

0.09

0.17

-0.15

-0.02

0.22

-0.07

-0.26

Present 3rd
plural verbs

0.44

-0.01

-0.01

0.03

0.06

-0.10

-0.28

Past imperfective
verbs

0.04

-0.03

0.00

-0.07

-0.07

0.25

0.52

Attributive
adjectives

0.05

-0.21

0.07

0.21

0.09

-0.12

-0.22

Post-modifying
nouns

0.10

0.00

0.30

-0.03

-0.03

0.06

0.15

Note. The cut-off for highlighting in gray is 0.20
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As can be seen from Table 5.1, most of the variables are not highly correlated (e.g., prepositional
nouns and when-clauses: 0.03) or not correlated at all (e.g., past imperfective verbs and genitive
singular nouns: 0.00) but there are some sizable correlations, which are highlighted in grey (e.g.,
prepositional nouns and prepositional adjectives: 0.53). Correlations are essential for running the
factor analysis. Some of these correlations are positive, thus implying that these variables vary in
the same way. For example, accusative inanimate nouns and infinitive clauses have a positive
correlation of 0.22, which means that these two variables change in the same way, i.e. if
infinitive clauses increase, accusative inanimate nouns increase as well, and vice versa. In
contrast, negative correlations show an inverse relationship between the variables. For instance,
past perfective verbs and present 1st singular verbs have a negative correlation of - 0.26. The
inverse relationship means that when past perfective verbs increase, present 1st singular verbs
decrease, and vice versa.
Although these correlations should not be used as findings in themselves, they are
indicative of some clear patterns of variable co-occurrence. For example, some of the trends that
match expectations are a positive correlation between prepositional nouns and prepositional
adjectives (0.53), indicating that many of the nouns in prepositional are used with adjectives.
Another trend is a positive correlation between past perfective verbs and past imperfective verbs
(0.52), as both of these verbs are used for narrating past events. Similarly, past imperfective
verbs correlate positively with when-clauses (0.25), as the latter is used for situating past events
in time. Post-modifying nouns and nouns singular genitive are also positively correlated (0.3),
since the modifier nouns are either in genitive singular or plural.
Again, these sizable correlations are important for running a factor analysis, and that is
the first step that indicates the appropriateness of a factor analysis with this data. Further
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interpretations of the variable correlations (co-occurrence) will be discussed after the factor
analysis is performed, and dimensions of variation are established.
Visually examining a correlation matrix although important is not sufficient for the
decision to run a factor analysis. To confirm that the variables have a sufficient degree of
correlation, a Bartlett’s significance test was run, which showed that the correlations between the
variables are suitable for detecting a factor structure, indicating that a factor analysis might be
useful for this data (p-value < .0001). As previously mentioned in the Methods section, the larger
the sample size, the more likely the Bartlett’s test will be significant. Therefore, it is important to
calculate one more measure of establishing the factorability of the data, which is the KaiserMeyer-Olkin (KMO) Measure of Sampling Adequacy. The KMO for this data was 0.55, which is
considered miserable but reaching mediocre (0.6). In a meta analysis of MD studies, Egbert and
Staples (2019) found that only 3 studies reported KMO values, which makes it difficult to
compare to other studies; however, values above 0.50 are acceptable for running a factor analysis
(Egbert & Staples, 2019; see also Kaiser, 1974).
Now that it is determined that a factor analysis can be performed on this data, the next
step is to extract the factors. Figure 5.1 shows a scree plot of the eigenvalues. From the scree
plot, one can see that the break in the line for factor analysis (FA) occurs between the third and
the fourth factors and between the fourth and the fifth, thus yielding either 3 or 5 factors.
However, as can be seen from the plot, the eigenvalues for the third and the fourth factors are
below 1. According to the K1 rule (Kaiser, 1960), only factors with eigenvalues greater than 1 (≥
1) should be considered for extraction, thus pointing to a 2-factor solution. However, some
researchers argue that this rule is arbitrary and needs to be used with caution, as it often
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incorrectly estimates the number of factors. Further, they found the scree test was a consistently
better indicator of factor extraction than the K1 rule (Ford, MacCallum, & Tait, 1986).
Figure 5.1. Scree plot of factor eigenvalues

Since there are reasons for 2-, 3-, 4- 5-factor solutions, a factor analysis was conducted
with all of these solutions. Biber (1988) states that five salient factor loadings are required to
provide a meaningful interpretation of the theoretical constructs represented by the dimensions.
With both the 2- and 3-factor solutions, the minimum number of variables with sizable factor
loadings (≥ ±0.3) was four, whereas with both 4- and 5-factor solutions, some of the factors had
only two variables loading on each factor. While the number of variables loading on a factor is to
some degree a subjective reason for determining the factor extraction, a smaller number of
variables also makes the interpretability of factors more difficult. This narrows down the number
of solutions to 2- and 3-factor solutions. In general, the more conservative procedure is to extract
more factors than fewer and then remove any unnecessary factors (Biber, 1988). Comparing the
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factors in the 2- and 3-factor solutions, it is important to note that the first two factors contain
similar variables; however, the third factor introduces two new variables not accounted for by the
first two factors (i.e., accusative adjectives and instrumental nouns) (see Table 5.2). If we did not
consider a 3-factor solution, we could possibly miss a potentially important underlying construct
represented by the third factor (Biber, 1988).

5.3. Three-Factor Solution
Table 5.2. 3-factor solution: factors with variables whose factor loadings of ≥ ±0.3
Factor 1
Positive
loadings
Perfective
past verbs
(0.82)
Imperfective
past verbs
(0.65)

Negative
loadings

Factor 2
Positive
loadings

Negative
loadings

[Present 3rd
Genitive
Accusative
singular verbs singular nouns inanimate
(-0.44)]
(0.34)
nouns
(-0.56)
[Attributive
Genitive
adjectives (adjectives
Present 1st
0.36)]
(0.35)
singular
verbs (-0.50)
Prepositional
nouns (0.32)
Infinitive
clauses (Prepositional
0.31)
adjectives
(0.33)

Factor 3
Positive
loadings
Accusative
adjectives
(0.39)

Negative
loadings
Present 3rd
singular (0.52)

[Present 1st Instrumental
singular
nouns (-0.49)
verbs (0.33)]

Attributive
adjectives
(0.51)

Table 5.2 shows three factors with variables loading at ≥ ±0.3. Variables with positive loadings
on Factor 1 are perfective past and imperfective past verbs, while present 3rd singular verbs and

103

attributive adjectives load negatively. Factor 2 includes genitive singular nouns, genitive
adjectives, prepositional nouns and adjectives and attributive adjectives on the positive side of
the dimension, and accusative inanimate nouns, present 1st singular verbs and infinitive clauses
on the negative side. Variables with positive loadings in Factor 3 are accusative adjectives and
present 1st singular verbs, as opposed to present 3rd singular verbs and instrumental nouns
having negative loadings. Total variance explained for the three factors is 19%, with the third
factor explaining an additional 4% of the variance.
Although the three-factor solution adds more variance explained, several of the variables
in the three-factor solution overlap across the factors. For example, 3rd person singular nouns
cluster on both the Factor 1 and Factor 2, as can be seen from Table 5.2. The overlap of variables
is not usually problematic for MD since the variable is only retained on one factor based on
which loading is higher. For instance, from Table 5.2, you can see that attributive adjectives load
on Factor 1 and 2 but the factor loading on Factor 2 is higher (-0.36 vs 0.51); thus, we would
only count attributive adjectives in Factor 2. However, counting variables only once will result in
Factor 1 having only 2 variables and Factor 3 having 3 variables, which are difficult to interpret
in a meaningful way. Thus, a two-factor solution is preferred.
5.4. Two-Factor Solution
As can be seen from Table 5.3 below, in the two-factor solution each factor has variables with
positive and negative loadings. The cutoff for the loadings in most MD analyses has been ≥ ±0.3
(Egbert & Staples, 2019), so the same cutoff has been applied here. The variables in the first two
factors are very very similar to those in the 3-factor solution. The difference in Factor 1 is that in
the 2-factor solution, one of the variables with a negative loading is 3rd person plural present
tense verbs, whereas in the 3-factor solution it is 3rd person singular present tense verbs. The
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only difference in Factor 2 from the 3-factor solution is the presence of prepositional nouns in
addition to prepositional adjectives.
The features with the positive loadings on the first factor are verbs in the past tense in
both perfective (e.g., потеряла) and imperfective (e.g., читал) aspects. The features with
negative loadings on the first factor are 3rd person plural present tense verbs (e.g., любят) and
attributive adjectives (e.g., русские семьи). The features with positive loadings on Factor 2 are
prepositional adjectives, genitive singular nouns, genitive adjectives (both singular and plural)
and also attributive adjectives. It is important to note that while attributive adjectives loaded
negatively on Factor 1, they also loaded positively on Factor 2, albeit at a lower loading, so it
was not included in the calculation of dimension scores for Factor 2. The negative loadings on
Factor 2 are accusative inanimate nouns, present 1st singular verbs and infinitive clauses.
Table 5.3. 2-factor solution: factors with variables whose factor loadings of ≥ ±0.3
Factor 1

Factor 2

Positive loadings

Negative loadings

Positive loadings

Negative loadings

Perfective past verbs
(0.65)

Present 3rd plural
verbs (-0.44)

Prepositional
adjectives (0.30)

Accusative inanimate
nouns (-0.55)

Imperfective past
verbs (0.58)

Attributive adjectives
(-0.51)

Genitive singular
nouns (0.34)

Present 1st singular (0.52)

Genitive adjectives
(0.35)

Infinitive clauses (0.52)

[Attributive
adjectives (0.48)]

Total variance explained with this 2-factor solution amounted to 14%, with each factor
explaining 7%. As mentioned in the previous section, a 2-factor solution was selected in the
present study. This decision is based on the fact that a few variables overlap across factors,
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reducing the number of variables on some of the factors to 2, which makes it difficult to interpret
in a meaningful way.
5.5. Dimensions: Interpretation of the Factors
When interpreting a factor in the Multidimensional Analysis (MD) framework, the assumption is
that the co-occurrence of linguistic features represents an underlying functional dimension. In
other words, features frequently co-occur to serve a particular communicative function in a text.
Features loading positively or negatively are in complementary distribution, i.e., positive and
negative loadings represent two sides of the dimension, and should be interpreted in tandem.
As mentioned earlier, the dimension that has been most frequently and consistently
identified in many MD studies (Biber et al., 2002; Hardy & Römer, 2013) is the dimension
referred to as “Information vs Involvement”, identified by Biber (1988). Other MD studies (e.g.,
Biber et al., 2016; Yan & Staples, 2020) identified a similar dimension labelled as “Literate vs
Oral Discourse” . The linguistic features most commonly associated with the
informational/literate focus are nouns, long words, prepositional phrases, attributive adjectives
and premodifying nouns. In contrast, the more ‘involved/oral’ nature of the dimension is usually
characterized by private verbs (e.g., think, feel), present tense verb forms and finite adverbials.
Factor loadings in MD are not always in complementary distribution (positive vs negative). For
example, Dimension 4 “Overt Expression of Persuasion” in Biber (1988) has features only with
positive weights (e.g., infinitives, prediction and possibility modals, conditional subordination,
etc).
5.6. Dimension 1: Narration vs Non-Narration/Description
As mentioned in subsection 5.4, Dimension 1 has four variables that have loadings 0.3 of greater.
Two variables loading on this Dimension are positive, namely perfective past tense verbs and
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imperfective past tense verbs. The other two variables, 3rd person plural present tense and
attributive adjectives, have negative loadings. These positive and the negative features are in
complementary distribution; thus when the positive features are frequently found, the negative
features are not, and vice versa. For example, texts with a frequent co-occurrence of perfective
and imperfective past might still have attributive adjectives and present 3rd person plural nouns
but only occurring with a low frequency. The variables with the positive loadings (i.e., perfective
and imperfective) are indicative of narratives and used for reporting events that happened in the
past. On the other hand, the variables with the negative loadings (i.e., attributive adjectives and
present 3rd plural verbs) are characteristic of more descriptive functions. In previous MD
studies, attributive adjectives co-occurring with pre-modifying nouns and prepositional phrases
typically have had an informational focus. However, attributive adjectives can also be used for
descriptive purposes (Biber, 1988). It is interesting to note that Biber’s (1988) dimension
“Narrative vs Non-narrative Concerns” is very similar to Dimension 1 in this study in terms of
the variables. The two variables that had large negative loadings in Biber’s (1988) are present
tense verbs and attributive adjectives, compared to 3rd person plural present tense verbs and
attributive adjectives in this study. A similar dimension was also found in the Russian MD for
the genres of the web with positive loadings for past perfective and imperfective verbs and
negative loading for present tense verbs (Katinskaya & Sharoff, 2015).
Below are two examples (Example 1 and Example 2) of texts representative of the
variables with positive loadings on Dimension 1. In both examples, perfective verbs are bolded,
while imperfective verbs are underlined. Both also narrate events in the past using past tense. In
the first example, the student narrates their day, and the second is a biography of Marie Curie.
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Example 1: Narrating a day (full text from 201 level)
Original

English translation

Я начал свой день плохо.
Я опаздывал на историю.
У нас был экзамен.
Я закончил рано.
Затем я приехал на обед, поел
и вернулся в университет.
Я пришел к химии, и увидел,
что моего друга там не было.
Я был так разочарован!
Класс закончился, и я позвонил
своему другу.
Он был в Калифорнии.
Я хотел, чтобы он вернулся.
Позже мой день закончился, и я
начал свой обед.

I started my day bad.
I was late to history class.
We had an exam.
I finished early.
Then I went to get lunch, ate
and came back to university.
I got to my chemistry class
and saw that my friend was not
there.
I was disappointed! The class
ended, and I called my friend.
He was in California. I wanted
him to come back. Later I was
done with my day and started
my lunch.

Example 2: Biography of a famous person from (full text from 201 level)
Original

English Translation

Мари Кюри родилась и выросла в
Полшье.
Она училась в « Летающом
Университете».
Это было секретный
образовательный проект,
который учил женщин.
Она переехала во Францию в
1891 и изучала физику в
Парижском Университете.
После получения магистра, oна
вернулась в Польшу, но не
могла найти работу ученого,
потому что была женщиной.
Она снова переехала в Париж.
Потом, она вышла замуж за
Пьера Кюри.
Она открыла полоний и радий.
Она также обнаружила и назвала
радиоактивность.

Marie Curie was born and grew
up in Poland. She studied at
the Flying University. This
was a secret educational
project that trained women.
She moved to France in 1891
and studied phisics at the
university of Paris. After she
received her Master’s degree,
she returned to Poland but was
not able to find a job as a
scientist because she was a
woman. She moved back to
Paris. Then she married Pierre
Curie. She discovered polonium
and radium. She also
discovered radium and gave it
its name. She died in 1934
because of anemia from the
radiation.
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Она умерла в 1934 из-за анемии
от радиоактивного воздействия.

The variables with negative loadings are represented by texts that are non-narrative (more
descriptive) in nature. Below are two examples (Example 3 and 4) of two texts that are
representative of the non-narrative/descriptive side of Dimension 1. Attributive adjectives are
bolded and present 3rd plural nouns are underlined.
Example 3: Describe Russian families (full text from 102 level: writing)
Original

English Translation

Русские Cемьи
Русские считают, что семьи это самое главное. Русские
семьи обычно меньше
американской семьи - один или
два детей. Типичная семья
живёт в одном городе.Они часто
общаются и собираются.
Например, праздники, поездки
на дачи, и свадьбы. Они также
не переезжает из-за работы или
денег. Русские семьи не
перемещаются сколько же, как
американские семьи. Типичная
семья родители работают. Дети
ходят в школу. Иногда, Русские
семьи вместе
идут на дачи, как американский
отпуск. Они отдыхают - шашлыки
и баня. Праздники принято
проводятся с родственниками.
Российские семьи очень
поддерживают друг друга. Семья
это важно.

Russian families
Russians consider families to
be the most important. Russian
families are usually smaller
than American families: one or
two children. A typical family
lived in one city. They often
communicate and gather
together. For example, they
gather for holidays, trips to
their summer homes and
weddings. They also don’t move
for work or money. Russian
families do not move as much
as American families. Parents
of a typical family work.
Children go to school.
Sometimes Russian families go
to summer homes, which is
similar to American vacation
time. They relax and eat
shashlik and go to banya.
Holidays are spent together
with relatives. Members of
Russian families often support
each other. Family is
important.
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Example 4: Describe your clothes in your closet (full text from 101 level: speech)
Original

English Translation

Здравствуйте!
Это моя комната.
И это мой шкаф.
Вот у меня есть хорошие синие
шорты.
У меня тоже есть длинные синие
джинсы.
Интересная чёрная майка.
Красивая розовая э блузка.
И синее платье.
У меня тоже есть туфли.
Вот у меня есть белые
кроссовки.
И красивые чёрные кроссовки и
сандали.
Ну, до свидания и к приезду!

Hi,
This is my room. This is my
closet. Here I have nice blue
shorts. I also have long blue
jeans. Here’s an interesting
black tank top. Beautiful pink
er blouse. And a blue dress. I
also have shoes. Here I have
white tennis shoes. And
beautiful black tennis shoes
and sandals. Okay, bye and
welcome!

5.7. Dimension 2: Informational vs. Personal
The second factor contains more variables than the first, with five variables having positive
weights and three variables with negative weights. The variables with positive loadings are
genitive singular nouns, genitive adjectives, prepositional adjectives and attributive adjectives.
Attributive adjectives (0.51) have the largest loadings out of these variables, and the loading on
Dimension 2 is also larger than the loading of the same variable on the Dimension 1 (-0.36). It is
worth noting that the variables with positive loadings in this dimension are also surprisingly
aligned with the variables from the previous MD studies that identified the ‘Informational vs
Involved’ / ‘Oral vs Literate’ dimension (e.g., nouns, prepositional phrases and attributive
adjectives). Since nouns carry referential meanings and attributive adjectives modify nouns, texts
with a high frequency of nouns and attributive adjectives can be characterized as having a great
density of information (Biber, 1988). Further, the presence of specifically genitive nouns and
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adjectives contributes to a further specification of information, as genitive nouns are used to
form post-modifying nouns. Despite post-modifying nouns not loading on this factor, they do
correlate with genitive singular nouns (at 0.30) as can be seen from Table 5.1 in section 4.3 of
this chapter. Although prepositional case is not the only case that uses prepositions, it is the only
case that is always triggered by prepositions. Thus, the presence of prepositional adjectives can
be used as a reliable proxy for prepositional phrases. Below are two examples of texts
representative of the informational side of Dimension 2. Prepositional adjectives are underlined,
genitive singular nouns are bolded, attributive adjectives (including genitive and prepositional
adjectives) are italicized and bolded.
Example 1: Biography of a famous person (201 level)
Original

English Translation

Никола Тесла родился 10 июля
1856 года в Смиляне, Хорватия.
Тесла учился в Политехническом
институте и Пражском
университете.
После окончания университета
он переехал в Будапешт в 1870х годах, а затем в США в 1884
году.
У него было много изобретений
и несколько патентов.
Одним из изобретений Теслы
является гидроэлектростанция в
1895 году и получила патент на
изобретение.
Тесла также изобрела катушку
Тесла и электрическую систему
переменного тока 7 января 1943
года в Нью-Йорке, Нью-Йорк.

Nikola Tesla was born July 10th
1856 in Smilian, Chroatia.
Tesla studied at the
Politechnic Institute and
University of Paris. After
graduating from university, he
moved to Budapest in 1870s and
then to the U.S. in 1884. He
had many inventions and
several patents. One of
Tesla’s inventions was
hydroelectric power plant in
1895, which he received a
patent for.
Tesla also invented Tesla coil
and alternating current
electric system January 7th
1943 in New York City, NY.
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Example 2: Climate change (excerpt 202 level)
Original

English Translation

Изменение климата
Согласно Всемирной Организации
Здравоохранения "изменение
климата является определяющим
вопросом для XXI века."
Я согласен, потому что
изменение климата уже стало
причиной многих изменениях во
всем мире.
Одним самых больших проявлений
того, как изменение климата
повлияло на наш мир - это
наших овощи.
Авторы Колин Прентис и 4
человека еще писали об этом в
Трудах Национальной академии
наук Соединенных Штатов
Америки в 2007 году.
Они написали статью под
названием Угрозы изменения
климата для разнообразия
растений в Европе, где Прентис
с своим другом выполняет
симуляцию немного другого типа
изменения климата, которое
может развиться.

Climate Change
According to the World Health
Organization, “climate change
is the defining issue of the
21st century”. I agree because
climate change has already
caused many changes around the
world. One of the big ways, in
which climate change has
affected our world is our
vegetables. Authors Collin
Prentice and four others have
written about it in the
Proceedings of the National
Academy of the Sciences of the
United States in 2007. They
wrote an article titled
“Climate Change Threats to
Plant Biodiversity in Europe”,
in which Prentice and his
friend simulate a slightly
different type of climate
change that might develop.

The variables with the negative loadings on this factor are present 1st person singular
verbs, accusative inanimate nouns, and infinitive clauses. At a first glance, these variables do not
look similar to those comprising the involved/oral focus in other MD’s except for the 1st person
singular present tense verbs (compare to 1st person pronouns and present tense verbs in English).
However, a closer look at the variables shows that the co-occurrence of these variables indicates
a less informational and more personal focus. Accusative inanimate nouns (e.g., музыку/music,
язык/language) act as direct objects not only for the 1st person singular present tense verbs (e.g.,
люблю/love) but also for the infinitive clauses (e.g., изучать/study). Present 1st person verbs in
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tandem with inanimate direct objects are used to convey more personal information. In addition,
infinitive clauses (especially controlled by verbs such want, love, like) allow learners to express
personal stance and preferences. An interesting observation regarding these features can be made
in relation to L1 acquisition of Russian. As discussed in the Literature Review (Chapter 2) these
linguistic features (i.e. accusative case, infinitives, 1st person singular present verbs) were shown
to be acquired early in the stages of acquisition (Polinsky, 2007).
The following two examples (Example 3 and 4) are representative of texts with a more
personal focus. It is worth noting that the examples of present 1st person singular in the first text
are also part of verb complement clauses, which are used for expressing personal stance (e.g., я
думаю/I think). Present 1st singular verbs are underlined, accusative inanimate nouns are bolded
and infinitive clauses are italicized.
Example 3: Why Russians study English and Americans study Russian (full text from 101
level)
Original

English Translation

-Я думаю, что я сказал что
Русские изучают английский
язык потому что хотят читать
литературу.
-Я думаю, что Американцы
изучают русский язык потому
что они любет русский язык,
хотят читать литературу порусски.
Я хочу быть переводчик и люблю
русский язык.
Русски также болшои в политикa
американская.

- I think that I said that
Russians study English
becauses they want to read
literature.
- I think that Americans study
the Russian language because
they love the Russian language
and they want to read
literature in Russian.
I want to be a translator and
love the Russian language.
Russian is also big in
American politics.

113

Example 4: What you should be doing (full text from 101 level)
Original

English Translation

Я смотрю футбольную игру по
телевизору, но я должена
делать домашнее задание.
Я читаю комикс, но я должена
есть ужин.
Мой брат играет в компьютерные
игры, но он должен убирать
свою комнату.
Мой брат отдыхает в starbucks,
но он должен быть в классе.
Ирина ела завтрак в
одиннадцать часов, но она
должна ходить в класс.
Ирина в кино, но она должна
ложиться спать.

I am watching a football game
on TV but I need to do
homework. I am reading comics
but I need to eat dinner. My
brother is playing computer
games but he needs to pick up
his room. My brother is
chilling at Starbucks but he
needs to be in class. Irina
was eating breakfast at 11
o’clock but she needs to go to
class. Irina is in the movies
but she needs to go to bed.

5.8. Dimension Scores Across Level and Mode
Taken together, the dimensions explain 42% of the variance in program level and mode, 23%
and 19% respectively, as shown in Table 5.4. Both dimensions are significant predictors of
program level. However, mode (speech vs writing) is not a significant factor for either
dimension, which aligns with my initial prediction about the difference between the modes being
minimal, due to the nature of the assignments. On the other hand, the interactions between mode
and program level are significant for both dimensions. These interaction effects show that speech
and writing behave differently across program levels.
Table 5.4. Summary of the Factorial Models for Dimensions 1-2 (Bonferroni adjustment, alpha
= 0.05/2=0.0025)

Dimension 1:
Narrative vs
Descriptive

Model

Adjusted!"

Program
Level

Mode

Program
Level*Mode

<.0001

0.23

<.0001

n.s.

0.002
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Dimension 2:
Personal vs
Informational

<.0001

0.19

<.0001

n.s.

<.0001

Note. n.s. not significant
Figure 5.2 below shows the distribution of mean dimension scores with 95% confidence
intervals along Dimension 1 across program levels and modes. This figure shows that texts from
program levels 201 and 202 (2nd year of Russian) have high positive scores on this dimension.
This reflects the fact that texts from these two levels are more narrative in focus, containing high
frequencies of past perfective and imperfective verbs. The texts from levels 201 and 2o2 are very
different from the texts from levels 101 and 102, which contain a high frequency of present 3rd
plural verbs and attributive adjectives associated with a non-narrative/descriptive focus. As can
be seen from Figure 5.2, both spoken and written texts move in the direction away from more
descriptive to more narrative in the second year of instruction (201 and 202).
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Figure 5.2. Dimension 1 (Narration vs Description) Scores Means and 95% CIs across Levels
and Modes

Despite this overall trajectory from non-narrative/descriptive to more narrative discourse,
the patterns for spoken and written texts across program levels are different, as seen in Figure 5.2
and Table 5.4 (i.e., significant interaction effects). For instance, when comparing level 201 and
202 levels, it can be seen from Figure 5.2 that the pattern for speech and writing is reversed, i.e.
writing has more narrative features in 201 when compared to speech, while speech is more
narrative when compared to writing in 202. This interaction effect between mode and program
level is related to the nature of specific assignments. Many written assignments in 201 are more
narrative in nature (e.g., Lost & Found, Scientist Bio, Bad day, etc.) while narration is more
present in spoken assignments in 202 (e.g., Dinner party, Travelling). Another interaction effect
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can be seen (see Figure 5.2) between 101 and 1o2 levels, where features of Dimension 1 are used
in writing at a steady rate, while these features are used differently in spoken texts at the 101 and
102 levels. Similar to the differences seen at the 201/202 level, these differences in spoken texts
in 101 and 102 are due to differences in assignments that result in different linguistic features.
Figure 5.3 below shows the distribution of mean dimension scores with 95 % confidence
intervals along Dimension 2 across program levels and modes. Compared to clearer trends across
modes and levels for Dimension 1 (See Figure 5.2), the trends in Dimension 2 show more
variation across both levels and modes. Written texts from level 102 have the highest scores on
this dimension, indicating that these texts are more informationally focused with high
frequencies of prepositional adjectives, genitive singular nouns and genitive adjectives. These
features occur with a slightly lower frequency in written texts in 201 and 202 levels. The written
texts from these three levels (102, 201, and 202) are quite different from the texts from the 101
level, which are characterized by a more personal focus with high frequencies of present 1st
singular verbs, accusative inanimate nouns and non-finite complement clauses. The same
features are also present with high frequency in spoken texts from 101, 102 and 202.
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Figure 5.3. Mean Dimension 2 (Informational vs. Personal)Scores with 95% CIs across Levels
and Modes

Overall, it can be seen that spoken texts can be characterized as more personal, with the
exception of 201 level, while writing is more informational with the exception of level 101.
These exceptions to the trends can be attributed to the differences in assignments. For example,
differences in writing assignments between 101 and other levels follow a clear trend from
personal to more informational. However, it is less clear why spoken texts become more
informational in 201. The spoken assignments at this level are more personal (e.g., About
myself, Family and childhood) but learners use features that are more associated with the
informational focus.
An alternative explanation that can be made about these interaction effects between level
and mode is that these differences in both modes occur in adjacent levels (102 and 202), which
represent the end of each academic year. Thus, as writing develops from 101 to 102, it becomes
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more informational, and as speech develops between 201 and 202, it starts as more informational
and then becomes more personal.
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CHAPTER 6. DISCUSSION
6.1. Introduction
The univariate and multivariate analyses employed in Chapter 4 and 5 to investigate the
development of syntactic and morphological development have uncovered some important
patterns that have been interpreted through a register-functional approach, more specifically
through mode, communicative purpose, and curricular progression. On one hand, some of the
developmental trends closely follow the curriculum expectations with instructional effects (e.g.,
order of instruction) having an impact on the use of specific grammatical features. On the other
hand, some of the other development trends have been shown to follow patterns that can be said
to be associated with communicative purposes of texts, thus allowing for more functional
interpretations. First, this chapter will summarize the overall design of the study followed by the
summary and interpretation of the findings for the individual syntactic and morphological
complexity measures across program levels. Then I will review the findings from the MD
analysis on the co-occurrence of complexity measures as dimensions of complexity and elaborate
on the effects of mode and task. Finally, I will focus on the research and pedagogical
implications of the study and conclude the chapter with limitations and future directions.
6.2. Synthesis: Individual Complexity Measures
Responding to the call for investigating complexity as a multidimensional concept by Norris and
Ortega (2009), this study analyzed the development of linguistic complexity in L2 Russian
through the use of clausal, phrasal and morphological features. Syntactic complexity measures
were selected to capture development at different levels of acquisition guided by previous studies
(Norris & Ortega, 2009; Vyatkina, Hirschmann & Golcher, 2015; Biber, Gray & Staples, 2016).
With fewer studies investigating morphological complexity (Brezina & Pollotti, 2019; Bulté &
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Housen, 2012) and its relevance to the acquisition of Russian, the investigation of morphological
complexity in this study was warranted.
Following studies that advocate for the use of fine-grained complexity measures (Biber,
Gray & Poonpon, 2011; Vyatkina, Hirschmann & Golcher, 2015, etc) as opposed to complexity
indices (e.g., Morphological Complexity Index (MCI)) and omnibus measures (e.g., T-units), this
study analyzed over 20 grammatical measures of complexity across phrasal, subordination and
morphological levels. The preference of fine-grained features over omnibus measures was
guided by the need for the “linguistically-interpretable analyses of grammar” (Biber et al., 2020,
p. 1). Further, this study sought to provide a detailed and comprehensive description of linguistic
complexity to better understand L2 development in Russian, thus justifying the need for finegrained measures. In addition to examining the fine-grained individual measures, this study
aimed to obtain more holistic measures of complexity by investigating how the fine-grained
individual measures co-occur to form functional dimensions of complexity
To provide a multidimensional description of complexity, this study analyzed two levels
of structural complexity: morphological and syntactic by answering these research questions:
1) What morphological complexity measures are characteristic of each program level?
2) What syntactic complexity measures are characteristic of each program level?
3) What constellations of morphological and syntactic complexity measures can describe
program level and mode?
In this chapter, I will start my discussion of results with the second research question since
syntactic complexity is a more researched area in other languages, thus allowing more
comparisons with previous studies.
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As mentioned earlier, some of these trends follow patterns that have shown to be related
to register differences, while others are closely related to the curriculum goals. However, this
distinction between register variation and curricular expectations is not clear-cut and is difficult
to tease apart. Within the register-functional framework, the developmental trajectory moves
from more conversation-like features to writing. Conversation in the register-functional
framework is usually associated with such features as subordinate clauses and finite verb
complement clauses, while writing is characterized by the use of extended noun phrases by
means of attributive adjectives, premodifying nouns and prepositional phrases. While the
Russian curriculum at the large university in the Southwest is not based on this register
progression, it is rooted in the structural view of language that assumes the progression from
simpler structures to more complex. Biber et al. (2011) argue that since features of conversation
are acquired earlier in the first language, they are less difficult compared to writing, which
requires a higher level of production complexity. Thus, based on this assumption, the curriculum
progression from simple to complex features is indirectly following the register development
trajectory from conversation to writing. Undoubtedly, these developmental trajectories do not
overlap in their entirety, thus making the interpretation of whether the effects are purely
curricular or register-based fairly challenging.
Table 6.1 below summarizes the trends for syntactic complexity measures across four
program levels. As can be seen from this table, most of the features that increase with program
level are clausal (e.g., when-clauses, relative clauses) with the exception of post-modifying
nouns, which is a phrasal feature. The measures that decrease with level are also both phrasal
(i.e. attributive adjectives) and clausal (i.e. because-clauses). Two more clausal measures (i.e.
non-finite complement clauses and finite verb complement clauses) follow irregular trends.
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Table 6.1. Trends of Syntactic Complexity Measures across Program Levels
Syntactic Complexity Measures
Increasing with Level

Decreasing with Level

● Post-modifying nouns
(+)
● When-clauses (+)
● Relative clauses (+)

● Attributive adjectives
(-)
● Because-clauses (-)

Irregular Trends
● Non-finite
complement clauses
(±)
● Finite verb
complement clauses
(±)

Some of these findings reflect results from previous studies within the register-functional
framework. Clausal complexity (e.g., subordination) within this framework is usually considered
to be characteristic of conversation, e.g., because-clauses (Biber, 1988; Biber, 2006). Becauseclauses in this study are most frequently used in the first level followed by a steady decrease
across levels mirroring the developmental trajectory from conversation to writing.
Another example is the developmental trend moving from simpler conversation-like
features to more writing complexity by means of phrasal complexity. For example, as the level
goes up, the frequency of post-modifying nouns increases. Despite decreasing with level,
attributive adjectives become more morphologically and lexically diverse as levels go up,
indicating a possible trade-off between grammar and lexis. While during the first level they are
primarily used as simple phrasal embeddings (e.g., Я изучаю русский язык/I study the Russian
language), as the level goes up, they are used inside of more complex phrasal embedding (e.g.,
на факультете иностранных языков/at the department of foreign language).
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The trends for some of the other measures related to clausal complexity from Table 6.1,
which are generally considered to be the features of conversation in the register-functional
framework, either increase with level or have irregular trends. For example, relative clauses and
when-clauses, all show increasing trends across level (See Table 6.1). However, it is important to
note that these subordinate structures are the focus of instruction at later levels of the Russian
program, thus potentially leading to their increased use over time. This trend of increasing
subordination has been shown at intermediate levels in studies outside of the register-functional
framework. One might argue that this trend could also be related to the instructional effects.
Additionally, these clauses are used very infrequently in this study, making it hard to make
generalizations about the trends.
Further, as Table 6.1 shows, both finite and non-finite complement clauses have similarly
irregular trends across levels. While their use remains fairly stable across levels, they dip
considerably in the second level. These grammatical structures are usually associated with
specific functions such as expressing preferences for non-finite complements (e.g., Я люблю
читать/I love to read) or opinion for finite verb complements (e.g., Я думаю, что искусство
играет важную роль/I think that arts play an important role). Thus, the irregular trend associated
with the use of these features is dependent on whether the assignments elicit such features.
Studies on morphological complexity, in particular inflectional morphology, especially
within the register-functional framework are scarce since most studies on complexity are
performed on English, which does not exude much inflectional morphology. This lack of studies
on morphological complexity thus makes it difficult to situate and compare results from the
present study with other register-functional studies. Also, as with the syntactic measures, the
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effects of register on the use of morphological measures are difficult to tease from those of
curricular progression.
Table 6.2. Trends of Morphological Complexity Measures across Program Levels
Morphological Complexity Measures
Increasing with Level

Decreasing with Level

● Genitive singular
nouns (+)
● Genitive plural nouns
(+)
● Genitive adjectives
(+)
● Dative nouns (+)
● Instrumental nouns
(+)
● Instrumental
adjectives (+)
● Imperfective past
verbs (+)
● Perfective past verbs
(+)

● Accusative inanimate
nouns (-)
● Accusative adjectives
(-)
● Present 1st singular
verbs (-)
● Present 3rd singular
verbs (-)
● Present 3rd plural
verbs (-)

Irregular Trends
● Prepositional nouns
(±)
● Prepositional
adjectives (±)

Table 6.2 summarizes results for the morphological complexity measures. In terms of
adjectival and nominal morphology, both nouns and adjectives in genitive and instrumental cases
along with dative nouns show increasing trends across levels. On the other hand, both accusative
inanimate nouns and adjectives show decreasing trends. As mentioned in Chapter 2, dative and
instrumental cases are typically acquired later in both L1 and L2 Russian, while the accusative
case is acquired early on, so these trends are on par with previous studies, indicating signs of L2
development. These trends also follow the curricular progression moving away from accusative,
which is the first oblique case introduced in the curricular progression, toward the use of other
cases (e.g., genitive, instrumental, dative).
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As can be further seen in Table 6.2, both perfective and imperfective past verbs increase,
while all the present verb forms, especially 1st person singular are on the decline, as can be seen
from Table 6.2. This trend is also associated with the curricular progression and is related to the
introduction of verbal aspect at the end of the 102 level. The irregular trends of nouns and
adjectives in prepositional case are more difficult to explain but are likely dependent on the
communicative purposes of assignments that elicit these features.
Some of the morphological trends are also related to the trends for the phrasal measures.
For example, Table 6.2 demonstrates some of the trends related to the increase in the
morphological diversity of attributive adjectives. While accusative adjectives decrease with
program level, adjectives tend to occur in other cases (e.g., genitive, instrumental4 and
prepositional). Other morphological measures related to phrasal complexity are genitive singular
and plural nouns5, which show increasing trends similar to post-modifying nouns.
Although more research is needed in this area to make generalizations, these findings
demonstrate some important trends of how fine-grained individual measures of complexity are
used across levels. The analysis of these trends can serve as a solid foundation for future studies,
especially in terms of the selection of variables.
6.3. Multidimensional Analysis: Co-Occurrences of Individual Measures
While the individual measures of complexity provide a detailed linguistic description of
development at different levels, as have been shown above, the co-occurrence of these variables
provides an even more comprehensive picture of development. While some of the complexity
measures have more or less established functional categories (e.g., verb complement clauses for

4

Adjectives in instrumental case can be either attributive or predicative. Here the distinction is not made, so this
interpretation needs to be taken with caution.
5
Singular and plural nouns in genitive are used to create post-modifying nouns.
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expressing stance), it is typically their co-occurrence with other functionally interpretable
measures that makes the interpretation much clearer. For example, the use of attributive
adjectives is indicative of phrasal elaboration when co-occurring with prepositional adjectives,
genitive nouns and adjevtives. All these phrasal features contribute to the extension of the noun
phrase. Due to the multivariate nature of the MD analysis, its use has helped uncover the more
nuanced language development. In particular, the linguistic co-occurrence patterns have captured
changes in the mode and task.
Table 6.3 summarizes the dimensions of the MD analysis with the co-occurrence of
complexity measures and their functional characteristics. As can be seen from this table, the MD
analysis yielded two dimensions: ‘Narrative vs Descriptive’ and ‘Informational vs Personal’. The
narrative side of Dimension 1 is characterized by past perfective and imperfective verbs, whereas
the non-narrative/descriptive dimension is associated with present 3rd person plural verbs and
attributive adjectives. The informational side of Dimension 2 is represented by prepositional
adjectives, genitive singular nouns and genitive adjectives, while present 1st person singular
verbs, accusative nouns and non-finite complement clauses constitute the personal side of the
dimension.
Table 6.3. Dimensions of Complexity with Co-occurring Complexity Measures
Functional

Dimension

dimensions

characteristics

Dimension 1

Narrative

Complexity Measures

Past perfective verbs, past imperfective
verbs
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Descriptive/Non-narrative

3rd person plural verbs, attributive
adjectives

Dimension 2

Informational

Prepositional adjectives, genitive singular
nouns, genitive adjectives

Personal

Present 1st person singular verbs, accusative
nouns, non-finite complement clauses

As a reminder, the situational analysis performed on the data (See chapter 3 and
Appendix) showed that the texts in the present study can be characterized by three general
communicative purposes: 1) Describing some state of current affairs; 2) Narrating or reporting
past events; 3) Revealing personal feelings or attitudes. These communicative purposes are
reflected in the functional characteristics of the dimensions. The only dimensional characteristic
that was not predicted by the situational analysis was informational. A closer look at the texts
demonstrated that the texts characterized by the informational dimension were categorized as
either descriptive or narrative. The informational focus in some of these texts is less evident
because it is still emerging due to the lower levels. This also shows the importance of the MD
analysis, which helped uncover these trends.
Table 6.4 below summarizes how multidimensional characteristics are distributed across
program level and mode. From this table you can see that both writing and speech at the first two
levels can be characterized as descriptive and as narrative at the second two levels. Overall,
speech is more personal, while writing is more informational across levels with the only
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exceptions of writing being more personal at the first level and speech becoming more
informational at the third level.
Table 6.4. Dimensional Characteristics across Program Level
Speaking

Writing

Level 1

Descriptive; Personal

Descriptive; Personal

Level 2

Descriptive; Personal

Descriptive; Informational

Level 3

Narrative; Informational

Narrative; Informational

Level 4

Narrative; Personal

Narrative; Informational

6.4. Implications for Research on L2 Russian
Several implications for research can be gleaned from this study. First, this study demonstrated
that the register-functional approach to L2 complexity has been shown to be a fruitful approach
for L2 Russian, especially at lower levels. More specifically, fine-grained measures of clausal
and phrasal complexity can be used in languages other than English to provide a linguistic
description of L2 development across program levels. On a related note, a new measure of
phrasal complexity specific to Russian, namely post-modifying nouns, was shown to be a valid
measure of phrasal complexity.
Second, morphological complexity measures in this study were a useful addition to the
register-functional framework and have been shown to be interconnected with both syntactic and
phrasal complexity. For example, the MD analysis revealed the co-occurrence of infinitive
clauses (clausal), first person singular verbs and accusative inanimate nouns (morphological).
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Third, lexis should be taken into account when investigating grammatical features. For
example, because- adverbials act very differently from if- and when- adverbial clauses. In
addition, attributive adjectives do not show an increase with program level but their lexical and
morphological realizations do increase.
Fourth, the use of attributive adjectives as a measure of phrasal complexity is dependent
on the co-occurrence with other measures. For example, its co-occurrence with present tense is
characteristic of texts that are more descriptive (non-narrative) in nature, while its co-occurrence
with prepositional adjectives and genitive adjectives and nouns is more indicative of texts that
have a more informational focus.
Finally, it is notable that this study found two dimensions: 1) ‘Informational vs Involved’
and 2) ‘Narrative vs Non-narrative’ that have been consistently found in many MD studies
(Biber, 2019).
6.5. Pedagogical Implications
This study also offers several implications for classroom instruction. First, the findings indicate
that learners are sensitive to linguistic differences between spoken and written modes. For
example, writing is more informationally focused (Dimension 2) and thus more morphologically
complex. It is surprising that students are attuned to these differences between speech and
writing despite the written (i.e. prepared and practiced) nature of production circumstances of the
spoken tasks in this study. These differences in language use dependent on mode can be made
more explicit in instruction. Although seemingly obvious, learners do not always realize that
some of the linguistic complexities present in writing are not characteristic of speech. It is
interesting that the phrasal complexity present in writing (e.g. attributive adjectives) is
interconnected with morphological complexity (e.g. prepositional adjectives), which is often a
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challenging area in acquisition. If learners were explicitly made aware of the more clausal (e.g.
infinitive clauses) and less morphologically loaded (e.g. mostly accusative nouns) nature of
spoken language, that might help alleviate some of their anxieties related to speaking. The
second point that can be made here is that interconnections between phrasal and morphological
features should also be made explicit in teaching. For example, attributive adjectives become
more morphologically diverse with increasing level, and as genitive singular and plural nouns
increase, post-modifying nouns increase as well. While morphological complexity can be
daunting for learners, teaching these features as co-occurring to form functional dimensions
could be an effective way to connect grammar with function. For example, the morphological
complexity features on Dimension 2 in the present study can be taught in tandem with other
features: 1) genitive nouns and adjectives along with prepositional nouns and attributive
adjectives can be taught together to represent an informational dimension; 2) 1st person singular
present verbs, accusative inanimate nouns and infinitive clauses to represent a personal focus.
The second pedagogical implication stems from the fact that different tasks elicit
different linguistic features. For example, more narrative texts elicit both past perfective and
imperfective, while present tense verbs and attributive adjectives are more characteristic of
descriptive texts. Again, while these might seem obvious to instructors and linguists, these
connections are usually not taught explicitly but are rather indirectly implicated by the
instructional sequence. For instance, attributive adjectives and present tense verbs are introduced
early in the curriculum, hence pedagogical tasks that are descriptive in nature are intuitively
designed to elicit these features. These connections between co-occurring linguistic features and
functional interpretations of texts made explicit through the MD analysis in this study should
find their way into the curriculum. For example, learners could benefit from the explicit
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instruction of how certain types of texts (e.g., related to personal preferences) can be
characterized by specific linguistic features (e.g., present 1st singular verbs, accusative inanimate
nouns and non-finite complement clauses). This type of instruction can lead to enhanced
learners’ awareness about how grammar is functional.
These instructional goals can be achieved through a variety of pedagogical approaches
that promote language awareness. Among such approaches are genre-based pedagogy, datadriven Learning (DDL) and conscienssness-raising (CR). With the application of genre-based
pedagogy, learners can be given texts from two different genres (or registers) to compare in
terms of communicative purposes of these texts and associated linguistic features. This top-down
approach can be then followed by a more bottom-up DDL approach, in which learners interact
with linguistic features characteristic of these genres by using concordance lines. After learners
have interacted with linguistic features more closely, learners can examine the texts again in
terms of the linguistic features through conscieness-raising tasks.
6.6. Limitations
This study has several limitations, which can turn into the possibilities for future research. First,
this study is based on a corpus of mostly cross-sectional data. Although this corpus includes
several learners who can be tracked longitudinally across the program levels, this study does not
analyze the development of these specific individuals but rather investigates development across
groups. This limitation was due to time constraints but also because the number of longitudinal
cases was very small. Second, the study focused only on learners’ development of complexity
but did not take into account learners’ accuracy, which have been shown to interact with
complexity in previous studies. Third, although the topics in the assignments are fairly typical of
the standard Russian curriculum, some of the assignment prompts are very specific to the context
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of the Russian program at the large university in the Southwest, thus one needs to be careful
making broad generalizations. Future studies may also benefit from a more comprehensive
analysis of register differences and associated linguistic features in both L1 and L2 Russian.
6.7. Future Directions
The limitations of the current study suggest several potential areas for further research.
Larsen-Freeman (2006) and Vyatkina (2012) both found variability among their participants who
took different individual paths to realizing complexity. To account for the potential variability
among the learners, it would be helpful to investigate development of the same learners across
time as opposed to group means. Although the number of longitudinal learners in the data from
the present study is fairly small, tracking those learners’ development in light of the present
findings would be a logical step forward.
This study has focused on syntactic and morphological complexity as markers of L2
development leaving aside other markers of L2 development such as learners’ accuracy and
fluency emphasized in the CAF framework. While both accuracy and fluency are definitely
worthwhile examining in the area of L2 development, it seems that the dataset used in this
dissertation would lend itself to prioritizing accuracy as a next step. One reason for this is that
accuracy can be applied to both writing and speaking modes, whereas most fluency measures
have been associated with speech. Another reason to prioritize accuracy for future research is
that it has been shown to interact with complexity. Expounding on the CAF measures, Skehan
(2009) argues that investigation of L2 development needs to be supplemented by measures of
lexical use. While this dissertation examined some lexicogrammatical features (i.e. type-token
ratio of attributive adjectives and specific adverbial clauses), it would be productive to examine
more lexicogrammatical features (e.g., lexical realizations of post-modifying nouns) and include
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lexical features (e.g., type-token ratios for texts). In addition, this study has not examined
coordination because of the difficulties in teasing apart phrasal and clausal coordination
automatically. Finding a solution to tease these features apart and examining different lexical
types of coordination (e.g., и-, а-, но-clauses, etc.) could also be beneficial.
Another potential area for future research would be to further investigate the effects of
task and topic on complexity by examining the texts and their associated assignment
sheets/prompts in a more systematic manner. Although this dissertation has taken into account
the general communicative purposes of texts when interpreting the findings, it would be helpful,
for example, to analyze how instructions in prompts might have an effect on complexity or
accuracy.
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Appendix
Table 1. General Communicative Purposes of Texts across Assignments and Modes in RSSS 101
ID

Assignment

Mode

General communicative purpose

1
2
3
4
5
7
8
9

Reading habits
Why study Russian?
Typical teenager day
Should be doing?
About my classmate
About myself
My languages
My studies

Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing

Describing some state of current affairs/Revealing personal feeling or attitudes
Describing some state of current affairs/Revealing personal feeling or attitudes
Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs

10
11
12
13
14
15

My room
Suitcase
About myself
My studies
Routine (past & present)
Typical American students

Speech
Speech
Speech
Speech
Speech
Speech

Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs
Describing some state of current affairs
Narrative or reporting past events/Describing some state of current affairs
Revealing personal feeling or attitudes

16
17
18

Routine
My family photo
Possessions

Speech
Speech
Speech

Describing some state of current affairs
Describing some state of affairs
Describing some state of affairs
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Table 2. General Communicative Purposes of Texts across Assignments and Modes in RSSS 102
ID

Assignment

Mode

General Communicative Purpose

1

Typical Russian Housing

Writing

Describing some state of current affairs

2

Typical Russian Families

Writing

Describing some state of current affairs

3

Typical Russian Shops

Writing

Describing some state of current affairs

4

Typical Russian Food

Writing

Describing some state of current affairs

Writing

Narrative or reporting past events/Describing some state of current
affairs

5

Food Blog

6

Family Member Bio

Writing

Narrative or reporting past events/Describing some state of current
affairs

7

Russian and American housing

Writing

Describing some state of current affairs

8

Russian and American families

Writing

Describing some state of current affairs

9

Classmate interview

Writing

Describing some state of current affairs

10

Native town

Writing

Describing some state of current affairs

11

City/person description

Writing

Describing some state of current affairs/Narrative or reporting past
events

12

Fridge

Speech

Describing some state of current affairs

13

My place

Speech

Describing some state of current affairs

14

My family

Speech

Describing some state of current affairs

15

My favorite store

Speech

Describing some state of current affairs
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16

Breakfast

Speech

Describing some state of current affairs

18

Recipe

Speech

Providing procedural information about how to perform certain
activities

Table 3. General Communicative Purposes of Texts across Assignments and Modes in RSSS 201
ID

Assignment

Mode

General Communicative Purpose

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

About myself
Lost and Found
Bad day
Formal email
Informal email
Class schedule conversation
Family and childhood
My day
Social Media
Scientist Bio
Apartment move-in
Apartment description
At the airport
Peter's cabin
Friend's description
Survey findings

Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing

Describing some state of current affairs
Narrating or reporting past events
Narrating or reporting past events
Narrating or reporting past events
Narrating or reporting past events
Describing some state of current affairs
Narrating or reporting past events
Narrating or reporting past events
Describing some state of current affairs
Narrating or reporting past events
Revealing personal feeling or attitudes
Describing some state of current affairs
Describing some state of current affairs
Narrating or reporting past events
Describing some state of current affairs
Describing some state of current affairs

17

About myself

Speech

Describing some state of current affairs/Narrating or
reporting past events
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18

Family

Speech

19

My house

Speech

Describing some state of current affairs/Narrating or
reporting past events
Describing some state of current affairs/Narrating or
reporting past events

Table 4. General Communicative Purposes of Texts across Assignments and Modes in RSSS 202
ID

Assignment

Mode

General communicate purpose

1
2

Role of arts
My trip

Writing
Writing

3
4
5

Climate change
Weather
Weather and Sickness

Writing
Writing
Writing

Revealing personal feeling or attitudes
Narrating or reporting past events
Describing some state of current affairs/Revealing personal feeling or
attitudes
Describing some state of current affairs
Narrating or reporting past events/Revealing personal feeling or attitudes

6
7
8
9

Role of arts
Health
Dinner party
Traveling

Speech
Speech
Speech
Speech

Revealing personal feeling or attitudes
Narrating or reporting past events
Narrating or reporting past events
Narrating or reporting past events
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