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Abstract

The lack of NLP based research studies on aca-
demic writing in Romania results in an unbal-
anced development of automatic support tools
in Romanian compared to other languages,
such as English. For this study, we use Roma-
nian subsets of two bilingual academic writing
corpora: the ROGER corpus, consisting of uni-
versity student papers, and the EXPRES corpus,
composed of expert research articles. Working
with the Romanian Academic Word List / Ro-
AWL, we present two phrase extraction phases:
(i) use Ro-AWL words as node words to ex-
tract collocations according to the thresholds of
statistical measures and (ii) classify extracted
phrases into general versus domain-specific
multi-word units. We show how manual rhetori-
cal function annotation of resulting phrases can
be combined with automatic function detection.
The comparison between academic phrases in
ROGER and EXPRES validates the final phrase
list. The Romanian phrasal academic lexicon
(ROPAL), similar to the Oxford Phrasal Aca-
demic Lexicon (OPAL), is a written academic
phrase lexicon for Romanian language made
available for academic use and further research
or applications.

Keywords: Romanian academic writing cor-
pora, Romanian phrasal academic lexicon, EX-
PRES corpus.

1 Introduction

We present the first approach to creating the Ro-
manian phrasal academic lexicon (ROPAL)' for
written Romanian language. Academic writing
is a challenge for students and experienced writ-
ers alike. Studies (Saberi et al., 2020; Chitez and
Dinca, 2023) have pointed out that linguistic sup-
port is effective at all levels of language use and

"https://github.com/chia- AR/ROPAL-Romanian-phrasal-
academic-lexicon
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acquisition. Among the multitude of support op-
tions, e.g. grammatical accuracy, lexical diversity,
paraphrasing (Strobl et al., 2019), multi-word units
with a rhetorical function, i.e. academic phrases,
are the most productive in enhancing the coherence
and persuasiveness of academic writing (AlHassan
and Wood, 2015; Hinkel, 2003). Thus “opportu-
nities to practice bundle usage so as to trigger ac-
quisition of formulaic language” (Pérez-Llantada,
2014) are associated with higher academic writ-
ing proficiency. These phrases ensure that writers
comply with specialized academic conventions and
further contribute to the development of writers’
language skills, facilitating their ability to articu-
late complex ideas and arguments with precision
and refinement. From a computational linguistics
perspective, phrasal academic lexicons can serve
as invaluable resources for training large language
models to improve their proficiency in language
generation and paraphrasing. At the same time,
academic phrase lists can contribute to training
LLM models to automatically annotate rhetorical
functions. As a result, Al tools can be improved,
which can help with tasks such as genre classifica-
tion, stylistic analysis, and discourse segmentation,
thereby enhancing the automated processing and
understanding of academic texts.

When compiling lists of academic phrases, spe-
cialized corpora such as academic writing cor-
pora can be of great assistance in identifying
prevalent language patterns and rhetorical strate-
gies across different academic disciplines or cross-
disciplinarily. Although most extraction and anal-
ysis methods have been performed for phraseol-
ogy extraction and use in L2 (English) (Section
2), their replicability for academic writing in L1
has been demonstrated (Pérez-Llantada, 2014). In
the present paper, we use the EXPRES corpus and
the Romanian Academic World List / Ro-AWL
(Bucur et al., 2023) (Section 3) to extract phrases
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in ROPAL. Highly frequent phrases (first 150 oc-
currences in ROPAL) are manually annotated for
rhetorical functions (Section 5). We use an adapta-
tion of two rhetoric function systems proposed by
Morley (2018) and by OPAL (2019) for the English
language. In the end, we verify whether ROPAL
can detect learner academic writing phrase patterns
by using the ROGER corpus (Chitez et al., 2022a)
(Section 5).

2 Related Work

Most research on academic multiword units was
done in the context of English for Academic Pur-
poses (EAP), where considerable attention was
placed on finding a core academic phrasal lexi-
con that could be used across disciplines. These
phraseological resources are informed by both EAP
research and EAP practice, as academic writing is
widely taught in university settings. Typically, EAP
research uses academic writing corpora from which
common multiword units are identified using com-
putational methods. After extraction, the phrases
are assigned rhetorical and functional categories
(see e.g. Hyland (2008)). These findings are then
integrated into various learning and teaching re-
sources for academic writing. For instance, they
may be presented into standalone phrase lists (e.g.
Simpson-Vlach and Ellis (2010)) or phrasebooks
(e.g. Morley (2018)) categorized by rhetorical and
functional attributes. More recently, phrases have
also been integrated into digital learners’ dictio-
naries (see OPAL (2019)), or have become part of
Al-powered academic writing platforms, such as
Writefull?.

In contrast to the abundance of resources avail-
able for English, research on academic phraseo-
logical units in other languages is scarce. To the
best of our knowledge, no study to date has aimed
at identifying cross-disciplinary academic phraseo-
logical units in a language other than English. Ex-
isting investigations predominantly adopt a compar-
ative approach, such as Cortes (2008), which com-
pares English and Spanish academic phraseological
units. In the case of Romanian, research is rather
characterized by heterogeneity, both in theoreti-
cal frameworks, terminologies and methodologies
employed (Zafiu, 1989). While some researchers
refer to ‘pragmatic functions’ (Roventa-Frumusani,
2012; Stefdnescu, 2007), others may use terms such
as ‘metalinguistic markers’ (Bitea, 1986), ‘special-

“https://www.writefull.com/

ized syntagms’ (Pricop, 2014). This lack of stan-
dardization in terminology makes it challenging
to compile comprehensive online resources, such
as lists of various types of phraseological units or
academic vocabulary or conventions. Unlike lan-
guages with more robust digital resources, such as
English, the availability of openly accessible lin-
guistic data for Romanian is limited. Even though
the last two decades have seen various initiatives
launched (Tamba, 2017; Cristea et al., 2011), ef-
forts have lacked sufficient coordination. While
specific micro-studies have been conducted to an-
alyze a restricted number of phraseological units
across limited disciplines comparatively (Bocos,
2018; Stoichitoiu-Ichim, 2001), only one study has
focused on multiword units in Romanian academic
writing (Muresan et al., 2022). It explored the dif-
ference between expert academic writing produced
by Romanian scholars and novice academic writing
produced by Romanian university students.

3 Method

Several language datasets are used in this study.
The Corpus of Expert Academic Writing in Roma-
nian and English / EXPRES (Chitez et al., 2022b)
and the Romanian Academic Word List / Ro-AWL
(Bucur et al., 2023) were used in the creation of
ROPAL. Subsequently, The Corpus of Romanian
Academic Genres / ROGER (Chitez et al., 2022a)
is used to test ROPAL. The datasets and the ex-
traction procedures are described in the following
sections.

3.1 EXPRES and ROGER

EXPRES is a bilingual multidisciplinary corpus
representative of expert academic writing in En-
glish and in Romanian. This investigation uses a
subset of EXPRES containing academic writing
in Romanian. As shown in Table 1, the dataset
has a size of more than 3 million words, and more
than 200 thousand unique words. The disciplines
represented in the corpus are Linguistics (LG), Eco-
nomics (EC), Information Technology (IT) and Po-
litical Science (PS). There are 800 research articles,
200 articles for each discipline.

ROGER is a bilingual comparable learner cor-
pus containing academic writing by students en-
rolled in Romanian universities. The full corpus
contains various text genres from five disciplines,
written in either students’ native language, Roma-
nian, or in English as a Foreign Language. The
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Domain  Tokens Types
EC 1,092,846 48,807
LG 674,277 73,667

IT 750,236 40,494
PS 963,061 62,096
Total 3,480,420 225,064

Table 1: EXPRES Statistics.

Domain Texts Tokens Types
EC 97 238,770 39,605
HUM 653 476,232 75,785
CS 42 118,507 21,131
PS 119 346,388 52,796
Total 911 1,179,897 139,283

Table 2: ROGER Statistics.

present study uses the Romanian subset of ROGER.
As can be seen from Table 2, it contains text genres
such as essays, or B.A. theses from the disciplines
of Economics (EC), Humanities (HUM), Computer
Science (CS) and Political Sciences (PS). The cor-
pus amounts to more than one million words.

3.2 Ro-AWL

The Romanian Academic Word List® (Bucur et al.,
2023) is derived from the EXPRES corpus and con-
sists of a set of academic words that are frequently
encountered in academic texts. It is made up of 673
lemmas, distributed among the main part-of-speech
categories (nouns, verbs, adverbs, adjectives). The
list is freely available, and a detailed description of
its creation is available in Bucur et al. (2023).

3.3 Extraction and annotation of the phrases

The EXPRES corpus is organized into .txt
files. We removed specific tags such as
{FIG}, {REF_LIST}, {JOURNAL_TITLE},
{AUTHOR_NAME}, or tags used to indicate

the title (<TITLE>, </TITLE>), abstract
(<ABS_INT>, </ABS_INT>), keywords
(<KW_INT>, </KW_INT>), etc. We used

Stanza (Qi et al., 2020) for lemmatization, and
all the lemmas from the texts were converted to
lowercase for further analysis. We used Ro-AWL
terms as node words and extracted collocations
of 2 to 6 words from EXPRES that contain the
academic words found in Ro-AWL.

3https://github.com/bucuram/Ro-AWL
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We compiled the phrasal academic lexicon using
the criteria of frequency and dispersion, following
the works of Adel and Erman (2012) and Ebeling
and Hasselgard (2015). Given that we extracted
collocations containing up to 6 words, we opted for
a lower threshold for frequency — a collocation had
to occur at least 10 times per million words. Disper-
sion was used to complement frequency measures
to ensure that a collocation was not idiosyncrati-
cally confined to a limited number of texts. This
is why the collocations that appeared in less than
5 different texts were excluded from the analysis.
Manual filtering was further performed to remove
collocations that were part of larger phrases. For
example, the collocation “punct de vedere” (En:
“point of view”) was manually removed, as it was
contained into “din punct de vedere” (En: “from
the point of view”). Even if the purpose of the
lexicon was to encompass 6-grams, all collocations
with 6 words were excluded from the final list ei-
ther because of their low frequency and dispersion,
or because they were removed during manual filter-
ing.

In this study, the frequency of the collocations
is presented in two ways: raw frequency, which is
the number of times a collocation appears in the
dataset, and normalized frequency per 1,000 words
(Lancaster, n.d.). Since the datasets differ in size, it
is common practice to use normalized frequencies
for comparing the results.

4 The Romanian phrasal academic
lexicon

4.1 Statistics

. Frequency
Collocation T‘I‘l}aﬁgll;stlilon Normalized per
1,000 words
de asemenea also 0.67
de tip of type 0.49
de exemplu e.g. 0.42
din punct de vedere from the point of view 0.38
cu privire la regarding 0.36
in functie de depending on 0.36
avea in vedere considering 0.33
in timp ce while 0.32
pe de altd parte on the other hand 0.25
pe termen on term 0.22

Table 3: Top 10 collocations in ROPAL.

ROPAL includes a total of 794 collocations,
which are comprised of 477 2-grams, 252 3-grams,
52 4-grams and 13 5-grams. Table 3 displays the 10
most frequent collocations in ROPAL. The number
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Category Example trans!ated No of
from Romanian collocations
Perspective and Viewpoint, Considering or Taking into  from the point of view; regarding; 28
Account a Specific Perspective considering
Miscellaneous (e.g. Expressing quantity; Timeframe) short term; real time 17
Compare and contrast (discourse) while; on the other hand 14
Defining; Explaining terms of type; consists of 14
Evaluation; Expressing degree extremely; quality 13
Signaling transition; Introduce additional information also; furthermore 9
Conclusion; Summary; Hypothesis thus; this work 9
Literature review; Discussing related work; Appeal to in the specialized literature; in 9
Authority; Referring to other texts discussion
Explaining causality as a result; having as a goal 7
Giving examples e.g.; for example in 3

Table 4: Classification of academic language functions in ROPAL.

is influenced by the choice of the method extrac-
tion, i.e. use of Ro-AWL list (see Sections 3.2 and
3.3).

To verify ROPAL’s reliability, we tested the cov-
erage of the list in two academic writing corpora,
EXPRES and ROGER. The coverage of ROPAL
in the EXPRES corpus is 3.6%. When it comes to
the coverage of ROPAL in writings by university
students from the ROGER corpus, the coverage is
lower, at 1.6%. ROPAL used EXPRES for valida-
tion since the list was based on Ro-AWL, which, in
turn, used another reference corpus for list valida-
tion (Bucur et al., 2023). At the same time, ROPAL
list was manually filtered, thus being quite different
from the automatically generated list.

4.2 Classification

To classify the most frequent collocations in
ROPAL, we used a mixed approach, by adapt-
ing established models such as the OPAL frame-
work (OPAL, 2019) and the Manchester Academic
Phrasebank (Morley, 2018). The decision to draw
from these models was motivated by the lack of
a standardized classification system in Romanian
(Stefanescu, 2017). These models provided valu-
able insights into the categorization of academic
language functions and served as guiding templates
for the refinement process for Romanian phrases
in ROPAL. The final 10 categories were developed
for the first 129 units/collocations, which occurred
in the corpus with a frequency of at least 0.05.
We simplified overlapping concepts and reorga-
nized them into broader groups. The expertise of

the team, in both Romanian linguistics and didac-
tics, contributed to the creation of a unique classi-
fication model inspired by previous international
models. For example, categories like “Being criti-
cal” and “Describing trends” were integrated into
broader categories such as “Perspective and View-
point; Considering or Taking into Account a Spe-
cific Perspective”. We also merged categories such
as “Making contrast” and “Comparing”. Finally,
we developed a more versatile category - “Liter-
ature review; Discussing related work; Appeal to
Authority/ Referring to other texts”, which encom-
passes classes such as “Hedging”, “Writing about
the past” and “Describing trends”. The final func-
tional areas developed for this study can be seen in
Table 4.

Results show that phrases falling under the cate-
gory of “Perspective and Viewpoint/Considering or
Taking into Account a Specific Perspective” are the
most common in research articles from EXPRES
corpus. This is because academic writing requires
authors to discuss or evaluate various viewpoints
or theoretical frameworks (particularly within sec-
tions like the literature review) to present their own
arguments.

Furthermore, the “Compare and contrast” sec-
tion is well represented, since scholars often choose
a comparative analysis or contextualize their re-
search within the existing literature and academic
community.
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4.3 Evaluation

To describe how the phrasal academic units from
ROPAL are distributed among disciplines, we con-
ducted a comparative linguistics analysis looking
at how these units are used in four disciplines.
The EXPRES platform  (https://expres-
corpus.org/) where the corpus is freely available
for use, was used to extract examples. The top
three collocations in each of the four disciplines,
are presented in Table 5. Most of these collocations
serve as linguistic tools for authors to introduce,
contextualize, and evaluate different viewpoints,
while contributing to the overall coherence and
logical flow of the text. By looking at discipline-
based phrases in ROPAL, common patterns,
phrase overlaps and discipline specific units be
highlighted. Research articles in Economics
contain specialized phrases such as “at a national
level”, “on term”, “on long-term”, “at the global
level”. The field of Economics appears to be the
most specialized among the disciplines analyzed,
given the presence of N-grams that are entirely
absent in the other disciplines examined, like
“from a statistical point of view”, “had a positive
impact on”, “at an average pace”, “annual average
of”, “growth trend”, “influencing factors”. When
shifting our attention to Information Technology,
structures such as “database analysis”, “real time”,
“model of”’, “in the database™, “of classification™
are specific to data management and analysis.
An N-gram which occurs only in IT is “allow
access”, emphasizing the central role of security,
databases, and information processing for the
domain. The field of linguistics employs most of
the rhetorical strategies and connective phrases,
such as “e.g.”, “also”, “by point of view”, “of
type”, “depending on”, “considering”, “while”. A
structure like “in the paradigm” occurs only in
this domain, which appears to have a predilection
for expansive explanations and exemplification.
The last analyzed discipline, political sciences, is
characterized by inserting multiple perspectives,
since the most frequent structures are “regarding”,
“also”, “by ... point of view”, “on the other
hand”, “while”. This field appears to be the most
nonspecific in using academic phrases, since there
is none used in political sciences and absent in
other disciplines (even an N-gram like “in the
public space” appears also in other corpora).

Overall, it can be observed that political sciences
appear less prone to specific linguistic patterns, per-
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Collocation Examples from the EXPRES

Economics

regarding “member states will have reports
regarding financial aspects”

considering “an analysis considering a causal

relationship between macroeco-
nomic variables and [...]”

“the most developed regions from
the economical point of view”

from the point of view

Information Technology

depending on
from the point of view

“depending on the GPU memory”
“from the point of view of data
management functionalities”

by analysis “The functionality and effective-
ness of MOOC projects will be
highlighted by traffic and event
log analysis”

Linguistics

from the point of view
depending on
considering

“from a semantic point of view”
“depending on conjugation”
“Considering semantic equiva-
lences/ analogies [...]”

Political Sciences

“we have identified several ap-
proaches regarding foreign af-
fairs”

“from the point of view of the po-
litical route”

“a large part of the population be-
lieves that the state should inter-
vene”

regarding

from the point of view

believes that

Table 5: Top 3 collocations for each discipline in
ROPAL.

haps due to its interdisciplinary nature, while aca-
demic writing in linguistics tends to overuse expla-
nations. Although information technology seems
to have a more technical focus, it often employs
a more complex discourse. The field that exhibits
the most distinctive academic phrase patterns is
Economics.

5 Utilization

In this section, we will test the ROPAL list on the
Romanian section of the ROGER corpus (Chitez
et al., 2022a), also available online (https://roger-
corpus.org/). We first selected the most frequent 10
N-grams from ROPAL, and searched them in the
whole ROGER corpus, then in similar disciplinary
datasets in EXPRES (economics, humanities, po-
litical sciences, computer science). The numbers
are listed in Table 6 (normalized frequency in the
entire ROGER corpus vs normalized frequency in
the analyzed disciplines).

The distribution of the ROPAL academic phrases
related to discourse cohesion follows, in ROGER,
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Collocation ROGER

English Translation Total EC HUM CS PS

also 0.32 026 045 022 021
of type 0.16 0.15 020 0.25 0.09
e.g. 0.20 020 025 0.19 0.12
from the point of view 0.26 020 042 0.11 0.15
regarding 0.13 0.12  0.15 0.11 0.12
depending on 0.11 0.10 0.15 0.11 0.07
considering 0.14 0.12 0.19 0.12 0.10
while 0.12 0.17 0.11 0.04 0.11
on the other hand 0.10 0.07 0.12 0.03 0.09
on term 0.05 0.16 0.01 0.03 0.05

Table 6: Frequencies of the top 10 ROPAL discourse
cohesion collocations in the ROGER corpus.

an expected pattern, since we identified common
features across disciplines. In fact, the novice writ-
ing samples from ROGER do not present sufficient
discipline-specific characteristics. For instance,
the domain-specific units identified in EXPRES
are poorly represented in ROGER. Students tend
to focus more on elaborating their discourse than
on the development of a discipline-specific lan-
guage. Therefore, greater exposure to specialized
articles would enable students to familiarize them-
selves with the conventions and expectations of
their micro-academic community.

6 Conclusions

The findings presented in the study highlight sev-
eral key points regarding the development and ap-
plication of the Romanian Phrasal Academic Lexi-
con (ROPAL) in computational linguistics and lan-
guage education. Firstly, since the main objective
of the current study was to verify the capacity of
our generated academic phrase lexicon to support
the automatic assessment of academic writing pro-
ficiency in the native language Romanian (which
was demonstrated by the fact that coverage per-
centages are lower in novice versus expert writing),
IAA was not performed.

Secondly, the extraction and annotation of aca-
demic phrases from the EXPRES corpus demon-
strate the didactic applicability of using corpora
to compile resources adapted for the needs of Ro-
manian academic writers. The phrase extraction
and classification approaches provide insights into
prevalent language patterns and rhetorical strate-
gies across different academic disciplines, but also
across disciplines. Thus, a pilot ROPAL list (i.e.
ROPAL for teaching), similar to the OPAL list
(OPAL, 2019), to be used for teaching and edu-

cation purposes, was compiled®. It contains the
prominent rhetorical categories in Romanian aca-
demic phrases, based on the complete OPAL list
generated for computational purposes. Such a list is
particularly novel because, until now, no equivalent
resource has existed for the Romanian academic
setting.

Most items in ROPAL for teaching represent gen-
eral academic writing multi word units (e.g. [trans-
lation from Romanian into English] “also”, “from
the point of view”, “regarding”’) whereas others are
rather discipline-specific or have a higher probabil-
ity of being used more frequently in a particular
disciplinary field. This list will be adapted for var-
ious disciplines and validated through interrater
agreement (IAA) methods. Further studies using
ROPAL and the rhetoric function annotation for
each phrase may result in the creation of Al tools
for academic text correction, text suggestion and
text assessment in the Romanian language. ROPAL
enhances students’ ability to engage with and pro-
duce academic work that adheres to the rhetorical
standards of their field.
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