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ABSTRACT

As the popularity of independent learning resources grows, new approaches to education
and educational technology must be considered. This thesis introduces and details the
development process for the prototype of a new automated feedback tool for research and
academic writing called Your Academic Writing Friend, which is designed to help L2 English
writers improve their research and academic manuscripts in a self-paced, independent learning
environment. In this study, the Academic Writing Check feature of Your Academic Writing
Friend was developed. The purpose of this feature is to provide the user suggestions on their
writing samples, based on the following typical characteristics of academic writing: academic
vocabulary, academic multi-word expressions, and academic grammar. This study also tested the
efficacy of the suggestions provided by the Academic Writing Check portion of Your Academic
Writing Friend, as judged by current MA in TESOL students who were also teaching a
composition course for multilingual writers. These participants were asked to evaluate various
text sample pairs and determine which sample (i.e., the original sample or the sample edited by
Your Academic Writing Friend) subjectively appeared more “academic”. Three types of text
samples were evaluated in this study: (1) samples written directly for this study by the Principal
Investigator; (2) L2 English writing samples taken from the Michigan Corpus of Upper-Level
Student Papers (MICUSP) corpus, but only incorporating a portion of the suggestions provided
by Your Academic Writing Friend; and (3) L2 English writing samples taken from the MICUSP
corpus, but incorporating all of the suggestions provided by Your Academic Writing Friend. The

results of this study show that Your Academic Writing Friend did improve the relative

il



“academicness” of some writing samples; however, it did not improve the majority of writing
samples. These results indicate that this tool shows some promise and may be useful for revising
research and academic manuscripts in certain contexts; however, Your Academic Writing Friend

requires further refinement prior to its official release.

il



DEDICATION

My thesis is dedicated to Rainbow Bear.

v



ACKNOWLEDGEMENTS
I would like to acknowledge my advisor, Dr. Robert Poole, and my committee members,
Dr. Dorothy Worden Chambers and Dr. Bryan Koronkiewicz for their help throughout this

project.



CONTENTS

ABSTRACT ...t ettt i
DEDICATION ...ttt sttt et s st ae e sae e v
ACKNOWLEDGEMENTS ..ottt v
LIST OF TABLES ..ottt s vii
LIST OF FIGURES ..ottt s viii
L. INTRODUCTION ..ottt ettt s s e 1
2. LITERATURE REVIEW ...ttt 4
B.METHODS oo et 28
4 RESULTS L.ttt st st saeene e 40
5. DISCUSSION AND FUTURE WORK ......cocociiiiiiiiiiiiiccteiecce e 50
6. CONCLUSION L....oiiiiiiiiiiiicteeee et sttt 57
REFERENCES ...t s e s 59
APPENDIX ..ottt 63

vi



LIST OF TABLES

1. A Representative Example of Each Question Type

vii



LIST OF FIGURES

1. Stance and Engagement FEAtUIES .........cccueevuieiiiiiieriieeiieiie ettt ettt ens 14
2. Frequency of Mouse Activity and Draft SUbMISSIONS ..........cceevieeiiieniieiierieeiieeeeeiee e 25
3. Sequences of Individual Interactions with Features of the RWT ..........cccoviiiiiiiiiiiininen. 26
4. Your Academic Writing Friend WelcOme SCIEEN ..........ccceevuieiiieniieniienieeieeeie et 29
5. Check MY WITHNG SCIEEM .....veeiiiiiiieeiiieiieciie ettt ettt ettt siaeebeessaeenseeseaeenseenenas 30
6. Sample of Suggestions Provided by Your Academic Writing Friend ..............ccccceueecuvennnennsn.. 31
7. Samples Considered More Academic by Writing Sample Type ......cccceeevvievieeiiienieeiieieee. 41

viii



1. INTRODUCTION

The research and academic writing community is one associated with a significant level
of power, as being able to write within this register effectively not only allows individuals to
gain access to the academic literature, but also to productively participate and contribute in the
academic community. Those who are skilled and can develop writing samples to the satisfaction
of existing members of the discipline are consequently honored with the authority and social
labelling of being competent enough to contribute to the literature. As English has become the
primary language used in academic scholarship, many journals which previously published in a
different language have switched to publishing in English, and many international doctoral
programs now require students to publish in international journals as a graduation requirement
(Huang, 2014; Hyland, 2009; Li, 2007; Swales, 2004). Additionally, even L2 writers with a high-
level of English can have difficulty publishing and breaking through the academic “gatekeeping”
of journal editors, which, in many cases, have majority North American or Western European
editorial boards (Belcher, 2007; Canagarajah, 2002). Flowerdew (2001) also found that editors of
top applied linguistics and English language teaching journals may feel “sympathetic” or
“supportive” toward non-native English contributors; however, despite this awareness of the
challenges L2 writers face, editorial boards and manuscript reviewers ultimately find many
submissions from non-native English speakers problematic in their lack of authorial voice,
absence of “nativized” rhetorical patterns of English, and “parochialism, or failure to show the
relevance of the study to the international community” (p. 135). Flowerdew’s study did also

indicate that grammatical errors played some role but found that these errors were not typically



significant. This finding indicates that editors of large international journals are looking for
writers who are not just technically skilled, but writers who also participate in and understand the
social and cultural elements of English research and academic writing. Thus, developing
technological support and easily-accessible resources for L2 writers learning to write in the
research and academic writing space is quickly becoming an essential need, as it can be inferred
that individuals not enculturated into these powerful communities at an early age can be at a
disadvantage, as their socially embedded worldviews may not inherently grant them acceptance
into these communities of power, and many may consequently experience more difficulty
writing themselves into the academic literature.

The purpose of this paper is to demonstrate a new, independent learning resource which
could help guide L2 writers who are learning the research writing genre by introducing and
testing a prototype of a new tool called Your Academic Writing Friend. The overall intent of
Your Academic Writing Friend is to provide guidance and suggestions on research and academic
writing manuscripts for L2 English writers, based on the common characteristics and patterns
found in academic writing, as well as common rhetorical moves found in the various sections of
research articles. As this paper is based on the first prototype of Your Academic Writing Friend,
only the former portion was developed and tested in this study.

There are other programs with similar aims (e.g., Academic Word Suggestion Machine,
Thesis Writer, AcaWriter, and The Research Writing Tool), which all are designed to help
learners improve their research and academic writing abilities. These programs will be described
further in the next section. However, it is important to note that the primary difference between
Your Academic Writing Friend and these existing tools is that Your Academic Writing Friend is

intended for independent (i.e., not classroom) use. According to Crossley and McNamara (2016),



educational technology can be quite slow to become adopted within classrooms, and there is a
need to provide resources and support for better technology integration in the classroom. In the
same book, Johnson et al. (2016) also note that there are many institutional-level issues which
prevent smooth integration of technologies in the classroom, such as lack of training or support
offered to teachers. While improved adoption of technology in the classroom is certainly an
important goal, as technology has advanced and become more accessible throughout the world,
other approaches must also be considered. With the relatively recent surge in popularity for
individualized and self-paced learning resources (e.g., Duolingo, Coursera, Udemy,
Codecademy), as well as the recent increase in popularity of Massive Open Online Courses
(MOOCs), developing resources for the independent learner has become an increasingly
necessary consideration, as not all learners have access to classroom-based courses, such as a
research writing course offered through a university, or the time to complete these courses in an
environment which is not self-paced.

This study details the development process of the Your Academic Writing Friend
prototype, as well as evaluates the efficacy of this stage of the tool. The prototype described in
this study is designed around building the framework and incorporating suggestions for basic
characteristics of academic writing with the independent user in mind, with the future objective
of also incorporating guidance on rhetorical moves by research article section and academic field
in future versions of Your Academic Writing Friend. The overall goal for Your Academic Writing
Friend is to provide an accessible research and academic writing online tutoring/evaluation
program for L2 writers working on developing their research and academic writing skills. The
program is expected to be freely downloadable online and is explicitly set-up to be utilized in the

self-paced, independent learning space.



2. LITERATURE REVIEW

2.1 Characteristics of Academic Writing

In order to help L2 writers learn to write academically, it is of fundamental importance
that the characteristics of academic writing are investigated and evaluated so that these features
can be taught directly to L2 writers. In recent years, there has been an increase of research on
academic writing as newer computational and corpus-based methods have grown in maturity and
accessibility. In this section, I will elaborate on the following features of academic writing:
multiword expressions, specific academic words, and grammatical features.
2.1.1 Multiword Expressions

The term multiword expression (MWE) refers to groups of two or more words which
behave as a singular unit, and display “idiosyncratic interpretations that cross word boundaries”
(Sag et al., 2002). Some examples of common MWEs in English could include: break the law,
lifelong learning, at the same time, chemical reaction, or, more amusingly, cool as a cucumber.
MWESs, which are also commonly called multiword constructions/phrases/units, can refer to a
variety of similar linguistic structures, such as lexical bundles, collocations, idiomatic phrases, or
formulas (Liu, 2012). Various formal definitions for each are provided below:

Lexical bundles: “...sequences of word forms that commonly go together in natural

discourse” (Biber et al., 1999, p. 990). In many studies which investigate lexical bundles,

this broad definition is expanded upon and operationalized (e.g., lexical bundles must

appear a certain number of times, lexical bundles must be three to six words long, etc.).



Collocations: “A continuum with varying degree of arbitrary restriction ranging from
free combinations (e.g., write an essay), through restrictive collocations (e.g., conduct/do
research instead of make research), to frozen expressions (e.g., generally speaking)”
(Ackermann & Chen, 2013).

Idiomatic Phrases: “Expressions with a meaning not entirely derivable from the

meaning of their parts” (Biber et al., 1999, p. 1024).

Formulas: Recurring patterns in language which are significantly more common to a

particular genre (Simpson-Vlach & Ellis, 2010).

As can be intuitively observed, there is certainly some crossover between each of these
definitions. However, regardless of the specific term or parameters used, it has been well-
researched that MWEs are prevalent in English and are an important component in language
learning (e.g., Ackermann & Chen, 2013; Biber et al., 1998, 2004; Simpson-Vlach & Ellis, 2010;
Wray, 2005). Ellis (1996) even notes that these constructions can simply be thought of as “big
words” (p. 111). In response to this research, there have been studies which researched and
released word or phrase lists as a result of the growing need for MWEs to be identified and
taught to language learners. Some notable studies and lists will be mentioned below.

The Academic Collocation List (ACL), developed by Ackermann and Chen (2013), was
created to compile the most common collocations in academic English writing. The ACL
consists of 2,468 collocations found in the Pearson International Corpus of Academic English
(PICAE), which contains 25 million words from journal articles and textbook excerpts across a
variety of academic disciplines, and from the following English-dominant countries: Australia,
Canada, New Zealand, the United Kingdom, and the United States. For the purpose of their

study, Ackermann and Chen considered collocations to simply be any word combination that



appear more frequently in academic discourse and were also judged to be pedagogically relevant
in an English for Academic Purposes (EAP) context. Collocations were identified via a
systemized process containing both corpus analysis and manual expert judgment. In order to
develop the final list, compound nouns (e.g., standard deviation) and formulas (e.g., generally
speaking) were excluded, in addition to the following manually reviewed categories:

1. Linguistically incomplete units (e.g., based approach)

2. Combinations with a high degree of fixedness (e.g., collective bargaining)

3. Combinations with adverbs referring to time or frequency (i.e., already, now, often)

4. Combinations with common transparent adjectives (e.g., good evidence)

5. Combinations with concrete geographical references (e.g., European community)

6. Combinations that are often hyphenated (e.g., i//-defined) (Ackermann & Chen, 2013,

p- 239)
The primary reason Ackermann and Chen developed the ACL was to create a list of common
academic collocations which could immediately be used by EAP practitioners and students,
since, as they stated, “existing corpus-driven multi-word lists often fail to provide immediate
usable resources for language learning” (Ackermann & Chen, 2013, p. 246). Thus, the ACL is
further organized into specific grammatical categories (noun combinations, verb +
noun/adjective combinations, verb + adverb combinations, and adverb + adjective combinations)
for easier use.

Simpson-Vlach and Ellis's (2010) Academic Formulas List (AFL) is a list of 607 of the
most common formulaic sequences found in spoken and written academic discourse, using the
Michigan Corpus of Academic Spoken English (MICASE) and British National Corpus (BNC)

for the spoken portion, and Hyland's (2004a) research article corpus and the BNC for the written



portion. All academic corpora used covered a variety of academic disciplines. Additionally, a
large comparison corpus made up of non-academic discourse was also incorporated. To
determine the final academic formulas, the following steps were taken: (1) phrases which were
three-to-five words long and occurred at least ten times per million words were computationally
found; (2) relative frequencies were computed using the log-likelihood statistic to compare
phrases in the academic and non-academic corpora to determine if phrases were truly academic;
(3) Mutual Information (MI) scores were calculated to determine the likelihood that words in
phrases only occurred together by chance; (4) experts (i.e., EAP and ESOL teachers) were asked
to intuitively judge the importance of the phrases; and (5) all of the above were used to develop a
“Formula Teaching Worth” (FTW) score, which was used to “predict how teachers would judge
[the phrases’] teaching worth” (Simpson-Vlach & Ellis, 2010, p. 496) and sort the final phrases
based on their FTW score (i.e., their presumed importance/relevance to teaching). The final list
consists of a core list (i.e., spoken and written discourse) of 207 formulas, a spoken discourse list
of 200 formulas, and a written discourse list of 200 formulas.

Liu (2012) also conducted a corpus study to compile a list of the most common MWEs in
academic writing, using the academic writing portions of the Corpus of Contemporary American
English (COCA) and the BNC. In order to create the final list of MWEs, specific MWEs were
queried in each of the two corpora’s respective online databases, and the specific MWEs queried
were taken from a variety of previous studies which produced different types of phrase lists, as
well as various idioms and phrasal verbs identified by the Cambridge International and Oxford
dictionaries. Any MWEs which appeared at least 20 times per million words and appeared in the
majority of academic disciplines within each corpus were included. The final list contains 228

MWE:s.



Additionally, Adel and Erman (2012) conducted a study which investigated the most
common academic writing lexical bundles amongst native and advanced non-native speakers (L1
Swedish) of English. The Stockholm University Student English Corpus (SUSEC) was used for
this study, which contains a total of one million written words from undergraduate students of
linguistics. In the study, four-word lexical bundles which appeared 25 times per million were
gathered from each of the native and non-native corpora, then the bundles were manually
checked to remove proper nouns, bundles with content words directly related to the essay topics,
and bundles that contained domain-specific terms. The study found that 22% of bundles between
each of the two corpora (i.e., native and non-native) were shared, although these shared bundles
were not necessarily used in the same way. More notably, it was also found that the non-native
English users had a significantly smaller repertoire of lexical bundles, which was less than half
the size of the native English users’ repertoire, despite the fact that the non-native English users
were all of advanced proficiency and were living in a country (Sweden) which has relatively
high general English proficiency.

Overall, there has been a significant amount of research indicating that MWEs are used
and understood widely by native speakers, and are also important in the language learning
process (Biber et al., 2004; Cobb, 2003; Jiang & Nekrasova, 2007; Nation, 2001; Schmitt &
Carter, 2004). It is also commonly believed that using and understanding MWEs effectively is
typically correlated with increased language proficiency (Ellis et al., 2015; Wray, 2002).
However, despite significant research which show the importance of learning and using MWEs,
it can still be quite difficult for non-native speakers to develop their MWE repertoire (Adel &
Erman, 2012).

2.1.2 Academic Word Lists



Coxhead's (2000) Academic Word List (AWL) has historically been the most widely
adopted academic word list which was developed from corpus-based research. The final list
includes 570 “word families,” which are made up of headwords, sometimes referred to as “roots”
or “stems,” and their related forms. To provide an example from the AWL, the headword factor
includes the following related forms: factoring, factored, and factors. To determine these word
families, an academic corpus of approximately 3.5 million words was created from a variety of
academic texts across 28 various disciplines, which fell into four broad categories: art,
commerce, law, and science. 414 total academic texts were used to build the corpus, and each of
the four categories contributed 875,000 tokens. In order to be added to the final AWL, word
families had to meet the following criteria:

1. Specialized occurrence: The word families included had to be outside the first 2,000

most frequently occurring words of English, as represented by West's (1953) GSL

[General Service List].

2. Range: A member of a word family had to occur at least 10 times in each of the four

main sections of the corpus and in 15 or more of the 28 subject areas.

3. Frequency: Members of a word family had to occur at least 100 times in the Academic

Corpus. (Coxhead, 2000, p. 221)

The full AWL can be accessed for free at: www.wgtn.ac.nz/lals/resources/academicwordlist.
According to Coxhead (2016), since the AWL’s original publication, it has been used widely by
teachers, learners, researchers, materials designers, textbook publishers, dictionary makers, and
website and app designers.

More recently, Gardner and Davies (2014) created the Academic Vocabulary List (AVL),

which was developed based on a 120 million word sub-corpus of academic text from the full



COCA. A large part of Gardner and Davies’ purpose for creating the AVL was in response to the
concerns and increased scrutiny around Coxhead's (2000) original AWL. While Coxhead’s AWL
has continued to be the leading academic word list for an impressively long time, the
development of Gardner and Davies’ AVL incorporates much of the research and computational
advancements that have occurred since Coxhead’s original list was published. The two primary
issues it addresses are: Coxhead’s use of word families (rather than lemmas) to determine
frequency, and Coxhead’s use of West's (1953) relatively old General Service List.

In Coxhead’s AWL, word families were developed by using headwords to define the
word family and incorporating all its inflections and derivations as the “family members”.
However, this can be problematic, since words that have large word families do not always share
the same core meanings. Hyland and Tse (2007; as cited in Gardner & Davies, 2014) provide an
example of this, noting that the headword react (respond) does not match the primary meaning of
some of its family members, such as reactionary (“strongly opposed to social or political
change”), reactivation (“to make something happen again”), or reactor (“a device or apparatus”),
and these meanings change even more when considering the number of different uses across the
separate academic disciplines. Coxhead also did not incorporate part-of-speech tagging when
creating the individual word families. In order to combat this issue with word families, Gardner
and Davies instead developed their AVL around lemmas (i.e., headwords and their related
forms), but only counted related forms which were related by inflection (not derivation) and
came from the same part of speech. Gardner and Davies provide the following example to
explain their approach of using lemmas. Consider the following word family from Coxhead’s

AWL:

10



proceed (headword): proceeds, procedural, procedure, procedures, proceeded,

proceeding, proceedings
If Gardner and Davies’ lemma-categorizing process were used on this word family, procedure
and procedures would be bundled together, because procedures is simply an inflected form of
procedure, and they are both the same part of speech (noun). However, proceedings (noun) and
proceeding (verb) would be in their own categories because of their different parts of speech,
although proceedings is an inflection of proceeding (Gardner & Davies, 2014).

Additionally, Coxhead's (2000) AWL filtered out words which occurred in the top 2,000
most frequent words in English, according to West's (1953) General Service List. However,
West’s list is quite old, and was originally based on texts from the early 1900s, and parsing out
the general high-frequency words would inherently also parse out the high-frequency academic
words (Gardner & Davies, 2014). This approach was removed altogether from Gardner and
Davies’ process.

Given that Gardner and Davies’ (2014) new AVL was developed using a sub-corpus of
COCA, the corpus was already part-of-speech tagged. The procedures Gardner and Davies used
to select the academic vocabulary were rather detailed; however, a brief summary of the four
main criteria is as follows:

1. Ratio: Word/lemma frequencies were required to be 50% higher in the academic

section than in the non-academic sections of COCA. This step was used to parse out

general high-frequency words.

2. Range: Words/lemmas must appear with at least 20% of the expected frequency (i.e.,

how many times one would expect a particular word to occur within a text) across at least

seven of the nine disciplines. This step was used to parse out domain-specific words.
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3. Dispersion: Words/lemmas must have a dispersion (i.e., how evenly a word/lemma is
dispersed across the entire corpus) of 0.80 or greater. The dispersion statistic is based on
a 0.0 to 1.0 scale, with lower values (e.g., 0.15) representing words which are not
dispersed evenly across the corpus, and higher values (e.g., 0.95) representing words
which are dispersed evenly. This step was also used to parse out domain-specific words.
4. Discipline Measure: Words/lemmas must not occur more than three times the
expected frequency. Again, this step was used to parse out domain-specific words.
The full AVL is freely downloadable at www.academicwords.info, and is also integrated into the
Word And Phrase online resource, which is designed to allow users to analyze texts and see
detailed information on words from the AVL. This can be found at:
www.wordandphrase.info/academic/.
2.1.3 Grammatical Features
The Longman Grammar of Spoken and Written English (LGSWE) is a particularly
significant resource which provides a comprehensive analysis and description of the grammatical
features common to four major registers: conversations, fiction, newspapers, and academic prose
(Biber et al., 1999). For this specific paper, their analysis of the academic prose register is
especially useful. The LGSWE uses a corpus-based approach to determine common patterns that
are more prevalent in academic writing than in other registers, with a corpus size of just over five
million words and made up of book extracts and research articles from a wide range of academic
fields. Analyses for this book were primarily computational, with some manual or manually
aided analyses as well. While the book contains too many findings to list here, some of these
findings from the LGSWE on academic language include: the considerable lack of pronouns (pp.

235-236); higher number of adjectives (pp. 65, 506); higher number of nominalizations (pp. 322-
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323); higher use of certain adverbs, such as often, usually, generally, significantly, or indeed (pp.
560-563); higher use of dual gender references, such as he or she, him or her, or he/she (pp. 316-
317); or higher use of modifiers in noun phrases (pp. 606-608, 634-638). For a more streamlined,
comprehensive list of the common grammatical features in academic writing found in the
LGSWE, see another of Biber’s publications, University Language (2006, pp. 15-18).

Additionally, Hyland's (2009) Academic Discourse focuses solely on different types of
academic discourses, with one full chapter devoted to investigating and explaining research
discourses (pp. 67-95). Hyland deconstructs and explains each section of the typical research
article (i.e., introduction, literature review, methods, results, discussion), and also elaborates on
how stance (e.g., use of hedges and boosters) and engagement (e.g., use of reader pronouns and
directives) features are typically used in the research article genre. In addition, Hyland also
provides an overview to other research genres, including conference abstracts, book reviews, and
electronic journals.

According to Hyland (2009):

Academic persuasion is only partly accomplished by establishing claims for novelty and

relevance: Writers must also seek to offer a credible representation of themselves and

their work by claiming solidarity with readers, evaluating their material, and

acknowledging alternative views in appropriate ways. (p. 74)
Hyland continues on to explain that stance and engagement are the basic constructs that make up
these appropriate interactions in academia, with stance referring to the writer’s own “voice” or
“community recognized personality,” and engagement referring to the manner in which the
writer aligns or engages the audience with what they are attempting to convey. Below is a figure

from (Hyland, 2009, p. 74):
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Figure 1

Stance and Engagement Features

Interaction

Stance ! Engagement

Hedges Boosters Attitude Self Reader Directives Questions Shared  Asides
markers mention reference knowledge

Note. This figure can be found in (Hyland, 2009, p. 74)

As can be seen in this figure, stance and engagement are what make up interaction, with the
elements that make up stance and engagement listed below. Basic descriptions and examples of
each of these elements are provided below, as described again by Hyland (pp. 75-78). All are
common to academic writing, unless otherwise stated.
Hedges: Allow the writer to express subjectivity or uncertainty in their claims. For
example, could in this could indicate, or likely in the likely result.
Boosters: Allow the writer to express conviction or certainty in their claims. For
example, of course in I agree with the author, of course, or obviously in the conclusion
can obviously be made.
Attitude Markers: Allow the writer to convey their own affective opinions. For
example, [ believe in I believe this is the correct method, or interesting in the study

contains interesting findings.
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Self-Mention: Allow the writer to refer to themselves in order to present information in
relation to their own participation within the writing. For example, we in we followed this
method, or I in I explored this further.
Reader Pronouns: Allow the writer to incorporate the reader directly into the writing.
For example, you in you may agree, or your in that is your opinion. The use of reader
pronouns is uncommon in academic writing.
Directives: Allow the writer to provide directions to the reader. For example, see section
two, or consider the following.
Questions: Allow the writer to lead the reader to a particular conclusion in a manner that
encourages engagement and curiosity. For example, Is this the most efficient method? 1
do not believe so.
Appeal to Shared Knowledge: Allow the writer to indicate to the reader that something
is widely accepted or likely already known. For example, of course in this is, of course,
the only logical answer.
Personal Asides: Allow the writer to interrupt the text briefly in order to directly address
the reader. For example, the commentary portion of which is—as you have most likely
assumed—the final chapter.
Aside from the use of reader pronouns, all of the above are common features in academic
writing. In general, the accurate use of these stance features is important as they allow the writer
not only to convey ideas, but also to communicate their opinions and attitudes on these ideas.
Engagement, on the other hand, is also an important feature in academic writing, in that it allows
readers to feel as though they are participants in the discourse. Thus, appropriate and calculated

command of these stance and engagement features is highly advantageous in academic writing,
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as they have the power to present the author as a trustworthy and credible source who is capable
of anticipating potential contradictory and/or alternative ideas. Consequently, inappropriate use

of these features may make the author lose credibility or appear untrustworthy.

2.2 Automated Feedback Tools

Using automated feedback tools is one way which can help L2 writers learn to use these
academic writing features by leveraging the computational advancements which have taken
place in recent years. Below, I will elaborate on some background and general information on
automated feedback for writing instruction, as well as these automated feedback systems in
relation to academic and research writing, specifically.
2.2.1 Background and Existing Technologies

According to Roscoe et al. (2013), computer-based writing instruction programs are
frequently categorized into two groups: Automated Essay Scoring (AES) and Automated Writing
Evaluation (AWE). The primary difference between the two is that AES programs are developed
to assign a particular score or grade to the text, while AWE programs are developed to enhance
this functionality by providing useful instruction, feedback, and/or classroom management for
the users. These programs are built using artificial intelligence (AI) methods, such as various
statistical models, natural language processing (NLP), or machine learning techniques (e.g.,
latent semantic analysis). Given that many AWE programs contain the broad capabilities of AES
programs and that the feedback and instruction portions are more relevant to the present study,
AWE programs will be referenced moving forward.

A major benefit to using AWE programs is in their ability to provide “individualized,

formative feedback,” which is a crucial component in improving students’ writing development
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(Roscoe et al., 2013). Formative (as opposed to summative) feedback refers to ongoing feedback
which is provided solely to support learning as it is happening, rather than to evaluate what has
been learned after a period of instruction. While both summative and formative feedback have
their benefits, formative feedback is especially beneficial for learning development, as providing
feedback during the learning process can increase engagement, which can improve motivation
and give students an opportunity to develop a deeper understanding of the content and their
current abilities (Katz, 2014).

In addition, AWE programs allow opportunities for “deliberate practice” by the
learner(s), without the presence of a teacher, which not only reduces the teaching load for
teachers, but also provides more opportunities for individuals to practice and improve their own
writing independently (Crossley et al., 2013). Deliberate practice is an important component in
writing development and has also been shown to promote student “self-regulation of planning,
text generation, and reviewing” (Kellogg & Raulerson, 2007; as cited in Crossley et al., 2013). In
order for the deliberate practice to be meaningful, it is important that any formative feedback
provided is timely and relevant to the learner.

Despite the benefits of using AWE technologies, many of these technologies are not
being used widely in the classroom. While there are many conceivable reasons for this, it can be
speculated that a major potential reason is from the lack of accessibility of resources catered
directly toward teachers and administrators, since the research produced in academia is typically
published in academic journals or conference papers (Crossley & McNamara, 2016). Crossley
and McNamara's (2016) Adaptive Educational Technologies for Literacy Instruction is a
particularly useful resource which fills this need and provides a comprehensive explanation of

many of the various AWE and educational technologies currently available. Each chapter in the

17



book provides a description of a particular technology, some of which will be mentioned in this
paper.

In the same book, Johnson et al. (2016) provide a broader perspective and further
elaborate on the challenges teachers and classrooms face when using any educational technology
in the classroom. According to Johnson et al.:

Although teachers generally appreciate the benefits of educational technologies, they

often find smooth and effective integration of new educational technologies challenging.

From acquisition of new technology equipment to adaptation of curricula and teaching

techniques to incorporate new educational tools, technology integration presents

significant challenges to educators at each level of school systems. (2016, p. 13)
Johnson et al. continued on to summarize that these challenges can largely be sorted into two
separate categories: external and internal. External challenges are ones which occur at an
institutional level, such as lack of access to the technologies, lack of training and professional
development for teachers on how to use the technologies, or lack of technological support to
assist in using the technologies; and internal challenges are ones which could be viewed as
personal barriers, such as teachers’ lack of confidence in their skills or knowledge of the
technologies, or any general resistance and differing opinions on using technology in the
classroom. The potential solutions Johnson et al. provide to aid integration of these technologies
in the classroom include: promoting teacher autonomy around the technologies by allowing
teachers, rather than administrators, decide which technologies would be useful in their
classroom; and improving the organization of information surrounding educational technologies,

so teachers can more easily learn about what technologies are available to them via websites or
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books, such as the book in which this Johnson et al. chapter was published (Crossley &
McNamara, 2016).

While many AWESs currently exist, few of them are specifically focused on scientific,
research, or academic writing, and the vast majority of these technologies are developed more for
essay writing (e.g., persuasive essays, narrative essays, TOEFL essays). Some examples of these
short-writing or essay-focused AWEs are: Criterion (ETS), Write2Learn (Pearson), MyAccess!
(Vantage Learning), or Write&Improve (Cambridge English). These AWEs will not be
elaborated upon here, since these tools are not explicitly focused on research articles or academic
writing; however, these certainly may be of use for those looking for a more essay-focused tool.

Additionally, there is also another type of computer-based instruction, called an
Intelligent Tutoring System (ITS). ITSs differ from AWE:s in their ability to be adaptive and
respond to the learner’s individual needs to provide individualized instruction at an appropriate
pace for the learner. Although many ITSs exist, few exist for reading and writing education.
Most notably, Writing Pal, which was funded by the U.S. Department of Education’s Institute of
Educational Sciences, was developed to provide writing strategy instruction through various
lessons and game-based practice. At this time, Writing Pal is intended for adolescent writers,
and, similar to the aforementioned tools, focuses specifically on essay writing (Crossley et al.,
2016; Roscoe et al., 2014).

2.2.2 Existing Technologies for Academic and Research Writing

Recently, there has been an increase in research on these computer-based writing
technologies as they relate to scientific, academic, and research writing. Below, I will describe
four recent AWE tools which are relevant to this project: Academic Word Suggestion Machine,

Thesis Writer, AcaWriter, and Research Writing Tool.
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Academic Word Suggestion Machine (AWSM) is an AWE which suggests or “auto-
completes” various MWEs that are commonly found in a specific rhetorical move or section of
an academic journal article, following an AIMRDC (Abstract, Introduction, Methods, Results,
Discussion, Conclusion) format (Mizumoto et al., 2017). For example, the user would use the
tool by indicating their specified discipline (e.g., applied linguistics), article section (e.g.,
results), and rhetorical move (e.g., summarizing results), and begin writing in the textbox, where
the tool would then suggest various common MWEs while the user is typing. The tool can be
accessed at http://langtest.jp/awsum/, and currently can be used for general academic writing, or
the following specialized disciplines: applied linguistics, computer science, materials science, or
medicine.

In the same study, Mizumoto et al. (2017) also evaluated AWSM’s effectiveness and
usability by piloting the tool with eight L2 writers studying applied linguistics in Japan. Of the
eight L2 writers, six were undergraduate students working on their Bachelor’s theses, and two
were graduate students working on their Master’s theses. The students’ levels of proficiency
ranged from B2 (Independent User) to C1 (Proficient User) on the Common European
Framework of Reference (CEFR) for Language scale, and none of the students had ever written a
research article prior to the study. The concept behind the tool was explained to students prior to
using the tool, but no in-depth training was provided. After using the tool for two to five months,
all students provided feedback to the researchers on their experiences. The feedback provided by
students was largely positive and suggested that the tool was useful for discovering new lexico-
grammatical patterns common to the research article genre, or confirming those which students

may have already known; however, the negative feedback tended to center around usability
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issues, such as students’ “not [being] able to search for phrases well,” or that it “take[s] time to
get used to using the tool adequately”.

Thesis Writer (TW) is another AWE, and takes a process-based approach intended to
guide students through the entire thesis writing development (Rapp & Kauf, 2018). The tool has
many instructional tutorials and is based around teaching and guiding the user to write their
thesis in an IMRD (Introduction, Methods, Results, Discussion) format. The tool also provides
an interface for the user to see their progress (i.e., how much they have left to do) and uses an
online word processor which can also be used similar to Google Docs to allow for real-time
collaboration among multiple users. In addition, Thesis Writer also has a section with a
“proposal wizard,” which guides users to write their own research proposals and includes four
sections: (1) the Tutorial, which explains the tool; (2) the Phrase Bank, which allows users to
select from a choice of common phrases to begin each section (e.g., “This study contributes to
research in...”); (3) the Examples, which provide examples of real research writing for each of
the sections; and (4) the Linguistic Support, which allows users to search for common
collocations. TW is currently available at: https://thesiswriter.zhaw.ch/en_gb/.

Rapp and Kauf (2018) also tested the efficacy of TW by using the tool in a general
“Skills” (i.e., “key competencies”, such as academic writing or business administration skills)
course for university students. The language backgrounds of students (e.g., L1 or L2 English)
was not provided in this study. Students in this course were suggested, but not mandated, to use
TW when writing a group-based research proposal article, and feedback on the tool was received
via surveys or interviews with a select number of participants. Of the 102 total participants, 62
elected to use TW in some way during the writing process, and the majority of those participants

rated its usability highly, but some students did indicate problems with the usability of the tool.
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Out of the 40 students who chose not to use TW, the reasons why they chose not to use the tool
broadly fell into two categories: students who simply did not want to use the tool, and students
who had difficulties navigating the tool. Additionally, students who used the tool were also asked
to indicate the helpfulness of TW’s four sections (tutorial, phrase bank, examples, linguistic
support) on a Yes/No scale, which had the following results: (1) Tutorial: yes = 44, no = 22; (2)
Phrase Bank: yes = 53, no = 13; (3) Examples: yes = 53, no = 13; (4) Linguistic Support: yes =
23, n0=41,n/a=2.

Additionally, Knight et al. (2020) recently published about AcaWriter, an open-source
web application aimed at helping students improve their written communication via instruction
and evaluation of specific genres and rhetorical moves. The tool is primarily designed for
university and academic writing settings but can be tailored somewhat to meet more specific
needs. Within AcaWriter, instructors can create course assignments under specific genres (e.g.,
standard academic writing, research abstract writing, law essay writing), so students would be
able to receive feedback on how their writing meets the expectations of that specific genre. In
addition, students can also use the tool outside of a course but can only choose between two
genres: analytical and reflective. AcaWriter provides feedback using a rule-based parser which
identifies patterns and automatically analyzes text to provide feedback on how they match up
with the expected rhetorical moves of the specified genre. At this time, AcaWriter is only
available for students and staff at the University of Technology Sydney; however, considering its
recent release, it is assumed that this program may be freely available at some point in the future.

Knight et al. (2020) also evaluated the perceived usefulness of AcaWriter for instructors
and students, which was done by implementing AcaWriter in three contexts: (1) the analytical

writing portion was implemented into an undergraduate law and undergraduate accounting class,
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(2) the analytical writing portion was implemented into a postgraduate research writing section,
and (3) the reflective writing portion of the tool was implemented into a pharmacy course. Only
the second context will be elaborated upon here, since that is most relevant to this project. For
this portion of the study, participants consisted of 12 graduate students at an Australian
university, also referred to as Higher Degree Research students in Australia. Each participant
used the tool to assist in writing their research article abstracts and introductions, which are the
only supported research article sections at this time, and each participant also attended two in-
person training workshops prior to using the tool independently. To evaluate AcaWriter’s
usefulness, interviews with participants were conducted, as well as pre- and post-tests, which
were used to measure each participant’s understanding of the rhetorical moves structure of the
research article introduction section. The pre- and post-tests were structured so participants had
to annotate (i.e., provide the specific rhetorical move) 13 individual sentences as well as annotate
an introduction section for each pre- and post-test. In the interview portion, all participants
claimed they found AcaWriter useful in improving their writing, and most participants claimed
that using AcaWriter improved their understanding of the rhetorical moves structure of research
article introductions; however, not all students improved their performance in the pre- and post-
tests.

Lastly, The Research Writing Tool (RWT) is another recently published AWE also
designed to provide formative feedback on students’ academic writing (Cotos, 2016; Cotos et al.,
2020). Specifically, the RWT is designed only for academic research writing which follows the
IMRD/C (i.e., Introduction, Methods, Results, Discussion/Conclusion) format typical of research
writing for journal publication. The RWT, similar to the Academic Word Suggestion Machine

and AcaWriter, is based on providing feedback and guidance following the expected rhetorical
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moves typical to each section of a journal article. One primary difference between the RWT and
the aforementioned academic writing AWEs is that it is specifically and solely intended for
graduate student writers. In addition, the RWT also explicitly “[aims] to complement formal
academic writing instruction” (Cotos et al., 2020, p. 189), and permission is required from the
University of lowa to gain access to the tool at this time.

The efficacy of the RWT has been investigated in several studies (i.e., Cotos et al., 2017,
2020; Cotos & Huffman, 2013; Cotos & Pendar, 2016). Most recently, Cotos et al. (2020)
investigated how using the RWT affected students’ revision process while writing an
Introduction section. The participants consisted of 11 graduate students across various disciplines
who were enrolled in an advanced academic writing course in the United States. As a
prerequisite to the writing course, students were expected to have conducted a research study in
their own programs, and the overall goal of the course was for each student to produce a
publishable manuscript. Student-RWT interaction logs and on-task screen capture process data
were used to observe participants’ behavior and how they interacted with the RWT. This process
data included measures such as mouse movements and length of time spent on specific features.
Additionally, stimulated recalls were conducted with participants in response to their own screen
capture recordings. Lastly, the first and last drafts of participants’ Introduction sections were
examined to see how their use of rhetorical moves changed over time with usage of the RWT.
Overall, it was found that students’ mouse activity (e.g., number of clicks) and number of drafts
submitted was relatively similar, which indicates that students’ core behaviors around the tool

were fairly aligned. This can be seen in Figure 2.
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Figure 2

Frequency of Mouse Activity and Draft Submissions
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Note. This figure can be found in Cotos et al. (2020, p. 204)

However, beyond this core structure, it was also found that students’ individual sequences of
interactions with the RWT varied, which indicates that students were able to customize their own

experience with the tool and cater it to their dynamic needs, as can be seen in Figure 3.
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Figure 3

Sequences of Individual Interactions with Features of the RWT
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As can be observed, each student followed their own learning path, although there were some
common patterns of sequenced interactions, which are represented in boxes one, two, three, and
four. In the stimulated recall sessions, students most frequently commented on the RWT’s full
environment. The majority of these responses reflected that students found the RWT to be
helpful in their writing process, and that they were also able to gradually learn how to use the
tool to meet their individual needs. Lastly, when comparing the first and final drafts, the various
rhetorical moves and their individual steps were tagged and evaluated, and it was found that the
non-native English-speaking students had a significant increase in the number of rhetorical
moves/steps used between their first and final drafts, while the native English speaking students’
drafts were not significantly different.

2.2.3 Discussion of Existing Technologies
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While all the above tools are impressive and can certainly be of great use for those
learning how to write or revising an academic manuscript, they serve somewhat different
purposes, and, at this time, they are not always the most independently accessible or user-
friendly. Thesis Writer, for example, is arguably the most user-friendly and accessible of the
four, as it can be used freely online, without any registration, and has a relatively intuitive and
modern-looking interface; however, it is also the only process-based tool of the four, and appears
catered toward those whom are truly learning the academic writing process from the ground-up,
and not as much for those who are revising an existing manuscript, and may already be aware of
many general academic writing components. Additionally, Academic Word Suggestion Machine,
AcaWriter, and The Research Writing Tool are all developed around rhetorical moves, which is
certainly a beneficial component; however, without adequate instruction (either within the tool or
in a separate course), this concept and terminology is not particularly accessible, as “rhetorical
moves” are a domain-specific conception, which not all learners would be familiar with. The
Research Writing Tool also requires registration, which is, arguably, a deterrent for some users,
and AcaWriter is not yet available for public use.

As was previously stated, AWEs and educational technology are generally quite slow to
become adopted within classrooms (Crossley & McNamara, 2016). Thus, developing open
educational tools for individual (i.e., not classroom) use is of immediate need. In many cases,
tools for individual, self-paced learning are not the most viable (e.g., K-12 classrooms, some
university subjects); however, [ believe non-native English graduate students who are writing or
revising academic publications do not fall into this category, which leads me begin the

development of a new tool, Your Academic Writing Friend.
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3. METHODS

This study involved both the development of the Your Academic Writing Friend
prototype, as well as an evaluation of the efficacy and performance of the tool. Thus, this section
is broken up into two larger sections: tool design and study design. The building of the prototype
will be elaborated on in the tool design section, and the structure of the evaluation will be
elaborated on in the testing study section. No changes to the Your Academic Writing Friend
prototype were made after the testing study began.
3.1 Your Academic Writing Friend Tool Design

Since the prototype of Your Academic Writing Friend was developed to be used for
independent use, both the practical usability (i.e., user experience) and the core functionality
(i.e., back end) of the tool were considered during development. Elements from each of these
categories are described below.
3.1.1 User Experience and Overall Design

The welcome screen for Your Academic Writing Friend contains four buttons, labeled as:
Quick Start, Instructional Guides, Check My Writing, and Feedback. In this prototype, the Check
My Writing feature is the only one which has been developed, and the remaining features are left
as placeholders. In the future, it is intended that the Quick Start feature will include an
introduction and tutorial to the tool, the Instructional Guides feature will include basic
instructional material on academic writing and a FAQ section, and the Feedback feature will
include a place for users to provide feedback on the tool. A picture of this welcome screen can be

seen in Figure 4.
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Figure 4

Your Academic Writing Friend Welcome Screen

@ @ MainWindow

Welcome to Your Academic Writing Friend!

<-- First time user?
Don't know what you're
doing?

Click here!

Quick Start

Want general academic
writing advice? Instructional Guides
Click here! -->

<-- Ready to check
Check My Writing! your writing?
Click here!

Any feedback? I'd love to

?
hear itl —-> Feedback?

Note. This figure depicts the first screen the user would see upon opening the program. The
design of this welcome screen shows the core functionality expected in future versions of Your
Academic Writing Friend, although the Check My Writing feature is the only one examined in

this study.

The Check My Writing feature allows the user to input their own text and receive

automated feedback, either based on the basic language and grammatical features of English, or
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on the basic patterns of English academic writing. A detailed explanation of the type of feedback
provided in Your Academic Writing Friend is expanded upon in the next section, and a picture of
this Check My Writing screen can be seen in Figure 5.

Figure 5

Check My Writing Screen

@ [ ] MainWindow

Enter your text here... English Language Check

Academic Writing Check

Note. This figure depicts the screen which would appear after clicking on the Check My Writing

button on the welcome screen.

Once the user inputs text, they must click either English Language Check or Academic
Writing Check, and the tool will then provide suggestions based on the user’s selection. On the

right of the screen, a list will appear with all the suggestions, and they will also be highlighted on
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the original text. Once a suggestion is clicked by the user, that specific suggestion will be
highlighted in a different color, and that portion of the text will be auto-scrolled down to if
necessary. Each suggestion contains the original and suggested text, and some suggestions also
provide a description. Figure 6 shows an example of this below.

Figure 6

Sample of Suggestions Provided by Your Academic Writing Friend

@ @ MainWindow

| am [f¥8KIG an opinion. This example will also appear English Language Check
later.

Academic Writing Check

Original Word: making

Suggested Word(s): {'gaining', 'forming/, 'constructing’,
'producing’, 'inducting'}

Original Word: later

Suggested Word(s): {'subsequently'}

0.25

0.3333333333333333

Note. The left side shows sample text which has been evaluated by the Academic Writing Check
feature of Your Academic Writing Friend. Once a provided suggestion is clicked on by the user,
the suggestion will be highlighted in fuchsia, and the location of the suggestion in the input text

will change from blue to red (shown above).
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3.1.2 Back End

The English Language Check portion of Your Academic Writing Friend provides basic
English language and grammar suggestions, using the language-check Python library, which is a
programmatic interface for LanguageTool (Myint, 2017). LanguageTool is a widely used open-
source spelling and grammar check tool that is offered as an extension in many major word
processing softwares (e.g., Microsoft Office, OpenOffice, LibreOffice, Google Docs) and
browsers (e.g., Chrome, Firefox, Microsoft Edge). More information on LanguageTool can be
found at: https://languagetool.org/. This feature of Your Academic Writing Friend was
incorporated so that users would have an option for general “proofreading” prior to utilizing the
Academic Writing Check feature. The suggestions provided in this English Language Check
include basic spell-checking and grammar suggestions, such as: incorrect use of a/an article,
incorrect or missing capitalization, lack of apostrophe in a conjunction, incorrect subject-verb
agreement, and so on. Although this element was included because it is likely a beneficial
component to many users, its content will not be elaborated on fully in this paper, since there
were no customizations made to the language-check Python library when integrating into Your
Academic Writing Friend, and the English Language Check feature was also not tested as a part
of this study.

The Academic Writing Check portion of Your Academic Writing Friend, which is the
most important feature for this study, provides suggestions based on three major components:
academic vocabulary, academic multi-word expressions, and academic grammar. The algorithms

for each of these three components will be described in detail below, and these three categories
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were selected because they are common and important characteristics of English academic
writing, which many L2 users of English may not be familiar with.
The purpose of the academic vocabulary check is to suggest various academic words in
place of words which are not highly used in academic writing, and these academic words are
based on Gardner and Davies (2014) Academic Vocabulary List (AVL). For example, consider
the following sentence:
I am making an opinion.
If the following sentence were provided as input for Your Academic Writing Friend, the
academic vocabulary check portion of the tool would highlight making, and suggest the user
change it to inducting, constructing, gaining, producing, or forming, because these are all words
which can be found in the AVL, and are also synonyms of making, which is not an academic
word within the AVL. In order to find these academic vocabulary words to suggest, the input text
is first part-of-speech tagged using spaCy, a large natural language processing library. Then,
each word from the input text is parsed with WordNet using spaCy, and the sets of synonyms are
found for each original input word. Any synonyms which meet the following requirements are
considered true academic vocabulary suggestions:
1. The potential synonym must be on the Academic Vocabulary List (Gardner & Davies,
2014)

2. The potential synonym and original word must be the same part-of-speech (i.e., to
avoid making suggestions across parts-of-speech, such as suggesting a noun for a
verb)

3. The original word must be at least three characters in length (i.e., to avoid suggestions

for short words such as be or is)
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4. The potential synonym and original word must not be identical or lemmas (i.e., to
avoid suggestions for the same root word, such as formulates for formulate)

5. The potential synonym and original word must have the appropriate word endings (i.e.,
to avoid suggestions in the incorrect word form, such as suggesting published for
writing, when publishing is the correct suggestion)

The above list of requirements was carefully set so that only logical, academic vocabulary
suggestions are made. No semantic parsing is performed in this section, and the tool does not
make any decisions on which suggestions are more appropriate for the context.

The purpose of the multi-word expression (MWE) portion of Your Academic Writing
Friend is intended to suggest academic MWEs for text that is similar, but not an exact match to
an identified MWE. For example, consider the following sentence:

The results are shown in the figure 3.
The MWE portion of Your Academic Writing Friend would suggest that shown in the figure be
changed to shown in figure (i.e., remove the), since shown in figure has been determined to be a
common MWE in academic writing. The academic MWEs used in the tool are from the
Academic Collocation List (Ackermann & Chen, 2013), Academic Formulas List (Simpson-
Vlach & Ellis, 2010), and the list of common MWESs from Liu (2012).

To determine if the original text contains any near-MWEs, the original text is parsed
through the tool, and any words that also match the beginning of an established MWE (i.e.,
MWEs from the three aforementioned lists) are further evaluated. In order to be considered a
valid suggestion for the near-MWE, the following conditions must be met:

1. The potential near-MWE must fully contain the established MWE

34



2. The potential near-MWE must contain extraneous words in between words within the
established MWE
3. The potential near-MWE is a maximum of two words longer than the established
MWE
4. The “extra” words within the potential near-MWE must not be content words (i.e.,
nouns, verbs, or adverbs) to avoid making suggestions which alter the meaning of the
potential near-MWE (e.g., so the academic MWE many of would not be suggested to
replace many aspects of).
Additionally, only one MWE suggestion is permitted per phrase, and the MWE suggestions must
not overlap one another. This additional filtering is to avoid making multiple suggestions for the
same original text. For example, consider the following as input text:
Tenure exists in the academic like circles.
Since both in academic circles and academic circles are considered to be established academic
MWEs, this additional filtering prevents both from being suggested. Once all of these conditions
are met, the tool then considers this phrase to be a potential MWE and provides the established
academic MWE as a suggestion. Additionally, since the academic MWEs are formulaic and do
not require any further editing, this portion of the Academic Writing Check is performed first,
and no further suggestions can be made which overlap over one of the suggested MWEs (e.g., a
synonym cannot be suggested to replace a word within a valid academic MWE).
Lastly, the academic grammar portion of Your Academic Writing Friend is intended to
provide some academic grammar suggestions, based on the academic grammar patterns
described in the Longman Grammar of Spoken and Written English (LGSWE; Biber et al.,

1999). The current prototype of Your Academic Writing Friend only contains a small number of
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these academic grammatical features found in the LGSWE, although it is intended that future
versions of Your Academic Writing Friend would contain additional academic grammar features.
Below are the following academic grammar features contained within Your Academic Writing
Friend:
1. Approximately 60% of all the content words (i.e., adverbs, adjectives, verbs, and
nouns) in academic writing are nouns (Biber et al., 1999, p. 65). Your Academic
Writing Friend calculates the percentage of content words which are nouns.
2. Pronouns are uncommon in academic writing, and they account for <15% of all nouns
(Biber et al., 1999, pp. 235-256). Your Academic Writing Friend calculates the
percentage of nouns which are pronouns.
3. Dual gender references (e.g., he or she, s/he) are more common in academic writing
(Biber et al., 1999, pp. 316-317). Your Academic Writing Friend suggests dual gender
references to replace the following singular gender references: she, her, he, or him.
Although this only represents a few of the academic grammatical features from the LGSWE,
many of the academic grammatical features present in the LGSWE may not be particularly
useful for this type of suggestion-generation tool, since users of Your Academic Writing Friend
would not be expected to have an exhaustive background on the structure of English. For
example, academic grammatical features such as incorporating multiple post-modifiers on noun
phrases (Biber et al., 1999, pp. 640-644), use of linking adverbials (pp. 880-882), or using verbs
with inanimate subjects (pp. 378-380) may be better utilized in the Instructional Guides portion
of Your Academic Writing Friend, rather than the automated feedback (i.e., Academic Writing
Check) portion of the tool. However, it is expected that additional grammar features will be

added to Your Academic Writing Friend in future versions.
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3.2 Study Design

In order to investigate the efficacy of Your Academic Writing Friend, a study was
conducted to evaluate whether the suggestions produced from the tool did make various writing
samples appear more academic, as judged by graduate students in the United States, all working
on their Master of Arts (MA) degree in Teaching English to Speakers of Other Languages
(TESOL). The Academic Writing Check feature of the tool was the only aspect tested in this
study, and there was no evaluation of Your Academic Writing Friend’s prototype Ul or English
Language Check feature. Given that the Academic Writing Check is the primary component for
this version of Your Academic Writing Friend, it is the intent that this study would provide
valuable insights which can be applied to any future developments of the Academic Writing
Check feature of Your Academic Writing Friend.
3.2.1 Participants and Data Collection

This study involved 5 current graduate students, all working on their MA in TESOL in
the United States. Participants were all recruited from the same university, and all participants
were teaching a university-level composition course for multilingual writers at the time of this
study. Each participant was given a brief survey in which they were asked to read various text
sample pairs, and judge which sample they believed appeared more academic, or if both samples
appeared equally academic (i.e., three choices total). In other words, participants were asked to
select which sample they believed was more similar to that of the academic writings (e.g.,
academic journal articles, research papers, etc.) they had encountered in their academic and

professional life. The survey was conducted online via Qualtrics, and nine text sample pairs were
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included on the survey. Additionally, each text pair had an optional section for participants to
leave explanatory comments.
3.2.2 Survey Questions Design
The Michigan Corpus of Upper-Level Student Papers (MICUSP) was used to provide
text samples for six out of nine of the survey questions/text sample pairs. All text samples taken
from MICUSP were written by L2 English users across the following academic fields: nursing,
linguistics, environmental science, civil and environmental engineering, economics, and
mechanical engineering. All text samples were taken from students in their final undergraduate
year or first two years in a graduate program. The MICUSP corpus was selected to provide the
text samples because it was assumed that these student writers would have limited experience
with research and academic writing, and they fall within the likely demographic of Your
Academic Writing Friend users. The following three types of questions were included on the
survey:
1. Samples from MICUSP papers applying 100% of the suggestions from Your Academic
Writing Friend
2. Samples from MICUSP papers applying selective suggestions from Your Academic
Writing Friend
3. Samples completely written by the Principal Investigator of this study, applying 100%
of the suggestions from Your Academic Writing Friend
Three questions/text sample pairs total were allotted for each question type, for a total of nine
survey questions. In the above question types, applying “selective suggestions” refers to text
samples in which only certain suggestions were used to create the modified text. For example, if

the tool provided seven suggestions for a text sample, perhaps only four of them would be
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accepted in the modified text for a “selective suggestions” question, but all seven would be
accepted in the modified text for a “100% of the suggestions” question. The three different
question types were incorporated in order to investigate how well the tool works in different
scenarios. An example of one survey question can be observed below:

Question:

Please read the following samples and select which sample you believe sounds more

academic.

Sample A:

The big wide range of animal species use in the study shows that the study has also its

been proven successful across many different types of animals. Further more study will

be performed to monitor for major big change.

Sample B:

The wide range of animal species use in the study indicates that the study has also been

proven successful across many different types of animals. Further study will be

performed to monitor for major change.

-Sample A is more academic

-Sample B is more academic

-Both are equally academic
The full survey is included as an appendix. In each of the survey questions, one of the samples
represents the original text, and the other sample represents the modified text (i.e., the output
after accepting suggestions from Your Academic Writing Friend). In the above sample, the
differences between the two texts is italicized; however, there was no italicizing in the survey
sent to participants. The bolded choices at the bottom (i.e., Sample A is more academic, etc.) are
the three choices participants had to select from, and each question had an additional area to

include optional comments. The survey data will be analyzed both qualitatively and

quantitatively in the next section.
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4. RESULTS
4.1 Text Sample Comparison Results
Table 1 shows a graph of the number of survey results which were considered more
academic by participants, categorized by writing sample type and sample status (i.e., original
sample, modified sample, both samples). Additionally, Table 2 shows one representative

example for each of the three types of questions.
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Figure 7

Samples Considered More Academic by Writing Sample Type

12.00 M Original
M Modified
M Both Equal

10.00

Number of Survey Answers

Sample Written by  MICUSP Sample - MICUSP Sample -
Pl - 100% Selective 100% Suggestions
Suggestions Suggestions

Writing Sample Type

Note. The above table depicts the number of responses made by participants when asked to
determine which text sample appeared more academic. 15 total responses were collected from

each writing sample type.
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Table 1

A Representative Example of Each Question Type

Sample Written by PI

Original: The result is shown in its figure 3. As you can see from the picture, the first plant
is large affected by its natural an environment, and the environment is also altered by the
plant. We are writing now an article about this mutually and exclusive tie.

Modified: The result is shown in figure 3. As you can determine from the picture, the first
plant is affected by its natural environment, and the environment is also altered by the plant.
We are publishing now an article about this mutually exclusive link.

MICUSP Sample — Selective Suggestions Accepted

Original: In the first clause the subject I is elided, and in the second clause the impersonal
it was left out. This type of construction is typical of speech and is a frequent syntactic
element in instant messaging. Similarly, contractions such as “gonna,” “wanna,” and
“kinda” that are common in speech also appear offen in IM. This shows how instant
messaging closely reflects the elements and style of spoken language.

Modified: In the first article the subject I is elided, and in the second article the impersonal
it was left out. This type of structure is typical of speech and is a frequent syntactic element
in instant messaging. Similarly, contractions such as “gonna,” “wanna,” and “kinda” that are
common in speech also appear frequently in IM. This indicates how instant messaging
closely reflects the compositions and manner of spoken language.

MICUSP Sample — 100% Suggestions Accepted

Original: AKA Developers should set a precedent for sustainability, and a good way would
be to create parks along the river length that is within its project site. A greener waterfront
is aesthetically pleasing, promotes walking which could fuel the retail industry and promote
a community setting.

Modified: AKA Developers should defermine a precedent for sustainability, and a good
manner would be to produce parks along the river length that is within its project site. A
greener waterfront is aesthetically pleasing, promotes walking which could fuel the retail
industry and promote a community context.

Note. Each of the above text sample pairs represents one of the three text sample pairs provided

for each of the three categories. All differences between each sample are highlighted.
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In Table 1, original refers to the writing sample which was not run through Your Academic
Writing Friend and contained no modifications and modified refers to the writing sample which
was run through Your Academic Writing Friend and modified based on the automatic feedback.
Both equal refers to answers which indicated that both the original and modified writing samples
appeared equally academic.

As can be observed in Table 1, the participants’ survey results appear mixed, and the
results also differ significantly by writing sample type. For writing samples directly written for
this study, the modified version was strongly considered to be more academic, although some
answers indicate that both versions were equally academic. For writing samples from MICUSP,
integrating selective suggestions only, the results are nearly equal between all three categories,
and for writing samples from MICUSP, integrating 100% of suggestions, the results strongly
indicate that the original text was more academic, although some answers did indicate that the
modified version was more academic, or that both versions were equally academic.

These results indicate that the prototype of Your Academic Writing Friend does show
promise but requires additional revision. While it is still notable that there was strong support for
the modified text in the writing samples written for this study, this result is not enough to support
the tool’s efficacy, since these samples were specifically developed around the tool’s
capabilities, and the other two categories did not show as positive results. However, this result is
still encouraging, as it does show that the tool’s inherent components work appropriately and can
make logical suggestions for certain texts. The results for the MICUSP samples which
incorporated 100% of suggestions indicated that the original sample was more academic, while
the MICUSP samples which incorporated selective suggestions provided mixed results, which

could indicate that not all of the suggestions from Your Academic Writing Friend should be
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incorporated, but that incorporating certain suggestions may still help improve a text’s perceived
“academicness”. Further discussion of these results will be included in section five.
4.2. Comment Results

In addition to the survey questions, participants were given an opportunity to provide
optional comments on why they made their choice for each survey question. These comments
have been read and qualitatively assessed, and meaningful comments and themes will be
mentioned here.
4.2.1 Text Samples Written by PI

The comments left for the text sample written for this study (i.e., not the MICUSP
samples) appeared more centered around the tool’s ability to provide suggestions for perceived
errors or ambiguities. Examples include:

)

“[The modified text] reads as though there are less errors.’
“The language in [the modified text] is a bit more precise.”

“[The original text] contained certain unnecessary adjectives.”

“There is less redundant language in [the modified text].”
These comments indicate that the suggestions provided by Your Academic Writing Friend fixed
some perceived errors in the original text or altered the original text to be “more precise” and
“less redundant”. Although it is unclear what exact change these comments are in reference to,
some observation based on this feedback can be made. For example, in the aforementioned
example questions in Table 2, the original text contains some academic multiword expressions
which are modified in a way that is presumed to fall under the “removing errors” element of the
comments, such as changing in its figure 3 simply to in figure 3 (i.e., removing its), or changing

mutually and exclusive to just mutually exclusive (i.e., removing and).

44



However, in one of the survey questions from the samples written directly for this study,
one participant did indicate that the changes suggested by Your Academic Writing Friend did not
necessarily improve the perceived academic level of the text sample:

[The modified text] seems to be written in a way that is more or less correct, but is too

vague. [The original text] is much more clear, but needs some word revision.

For this particular participant and survey question, the participant noted that they considered both
samples to be equally academic. The comment above is in relation to the following text sample
pair:

Original: This observation they found is of particular important emphasis, and

understanding its reason for making this conclusion is relatively its straightforward. In

this a chapter, we will go over the topic together.

Modified: This observation they determined is of particular emphasis, and

understanding its rationality for forming this conclusion is relatively straightforward. In

this chapter, we will go over the subject together.
As the participant noted, this sample “needs some word revision,” which is likely in reference to
“extra” words which were removed by Your Academic Writing Friend (i.e., removing important
from particular important emphasis, removing its from relatively its straightforward, and
removing a from in this a chapter). They also noted that the modified text was too vague,
perhaps from the high number of content words which were exchanged for defined academic
vocabulary (i.e., found = determined, reason = rationality, making = forming, and topic 2>
subject). Based on this comment, it can be reasonably inferred that the tool may have provided
too many suggestions, which may have obscured the meaning, as interpreted by this participant.
4.2.2 MICUSP Samples — Selective Suggestions Accepted

The comments for the MICUSP samples using selective suggestions were rather mixed,

and different participants appeared to have different viewpoints on what constitutes more
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academic writing. These survey questions had the highest number of both samples are equally
academic responses, and the remaining responses were nearly equal across whether or not the
original or modified samples were more academic. For example, in regard to the following text
sample pair:
Original: The main idea behind this new type of system is to allow certain joints
throughout the structure to open and close during an earthquake. This opening and
closing of joints is permitted by post-tensioned tendons which connect the different joints
and remain elastic during a specified design earthquake. The restoring forces given by
these tendons with the kelp of gravity loads provide the structure with a self-centering
mechanism which keeps residual drifts to a minimum.
Modified: The main idea behind this type of system is to permit certain joints throughout
the structure to open and close during an earthquake. This opening and closing of joints is
permitted by post-tensioned tendons which associate the different joints and remain
elastic during a specified design earthquake. The regenerating forces given by these
tendons with the aid of gravity loads provide the structure with a self-centering
mechanism which retains residual drifts to a minimum.
One participant provided the following feedback:
The word choice in [the modified text] is slightly more elevated.
While another participant commented:
The word choices of connect vs. associate, restoring vs. regenerating, and keeps vs.
retains, all seem to be better options in [the original text].
In this comparison, the first participant indicated that the modified text was more academic, and
the second participant indicated that the original text was more academic. The use of the word
“elevated” likely indicates that this participant believed the word adjustments in the modified
text are of a higher level (e.g., they are more niche to the academic field, the definitions are more
difficult to learn, etc.), and that incorporating these “elevated” words is an important component

which can make writing appear more academic. Interestingly, the second participant specifically

noted the exact opposite, stating that the word changes suggested by Your Academic Writing
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Friend did not make the text appear more academic. Although it is unclear if the second
participant would consider these word suggestions to be “elevated” or not, it can still be
concluded that this difference is likely one rooted in each participant’s specific opinions on the
words and how they were used in context. The second participant may not have considered the
word adjustments in the modified text to be more elevated, which is why they did not believe the
modified text was more academic, or perhaps they did believe the words were more elevated, but
that this elevation was not an important factor which contributed to each text’s perceived
“academicness”.

Additionally, many participants indicated that both text samples were equally academic,
and an example of this can be observed in the following comments regarding the sample shown
in Table 2. One participant provided the following feedback:

Both seemed equally academic, because in [the modified text], the verb choices are

slightly more precise, and in [the original text], the noun choices are slightly more

precise. Thus, both samples were precise in their language use, but they were precise in
different ways.
While a different participant provided the following feedback for the same sample:

They seem to be the same argument, but with different editors.

In the first participant’s response, it can be inferred that this participant considers high precision
to be a characteristic of academic writing. This participant indicated that the verb suggestions did
increase precision (i.e., shows = indicates, perhaps also often =2 frequently), but that the noun
suggestions changed the meaning of the text, although they were still precise in their own way
(i.e., clause =2 article, construction =2 structure, elements = compositions, style = manner).

Both of these comments indicate that the original and modified texts may not differ in academic
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level, but that the suggestions provided by Your Academic Writing Friend were not accurate to
the meaning of the original text.
4.2.3 MICUSP Samples — 100% of Suggestions Accepted
The results of this category largely indicated that participants found the original texts to
be more academic than the modified texts, and the overall theme of the participants’ comments
indicated that the suggestions provided by Your Academic Writing Friend either changed the
meanings or sounded less natural. Some of the comments are provided below:
“Although the language in [the modified text] seems slightly more elevated to me, the
language in [the original text] was easier to understand and follow, so in this way, it
seems more academic.”
“...the construction [in the original text] ‘set a precedent’ feels more natural than
‘determine’. I also think that ‘create parks’ [in the original text] is more fitting than
‘produce parks’ for some reason.”
“The word choice changes in these [samples] (state to country for example) made the
sentences have completely different meanings and did not seem to contribute to the
academicness of these samples.”
These comments indicate that participants do consider the relative “naturalness” or ease of
understanding to contribute to the overall academic nature of a text. Specifically, the first
participant even noted that the language of the modified text was more “elevated,” but perhaps
that the language elevation was used inappropriately, and to the point of obscuring meaning.
The third participant did bring up an important point that the changes in the modified text

can be inaccurate to that of the original text. Consider the following pair:

Original: To preempt such an argument and to further motivate his question, the author
runs a couple of regressions with time fixed effects (although one would also like to see
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individual effects included) to show that there is a strong negative correlation between a
country’s share in total OECD output and interest rates.

Modified: To preempt such an argument and to further motivate his question, the author

guides a couple of regressions with time fixed consequences (although one would also

like to examine individual effects included) to show that there is a strong correlation

between a state’s contribution in total OECD output and interest rates.
The third participant accurately noted that state and country have different meanings, and that
making this substitution contributes more to the meaning of the text than that of its perceived
academicness. Additional discrepancies can be observed, such as strong negative correlation
simply becoming strong correlation (i.e., removing negative), or runs becoming guides. In the
first example, negative was removed because strong correlation is an established academic
multiword expression, and runs was changed to guides because guides is an academic
vocabulary word, while runs is not, although this is not quite an accurate usage of the word,
since one does not guide a regression [analysis].

Overall, the results and feedback from this category indicated that utilizing all of the

suggestions provided by Your Academic Writing Friend may not improve a text’s academicness,

as utilizing all of the suggestions may either obscure meaning or incorporate inaccuracies.
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5. DISCUSSION AND FUTURE WORK
5.1 Structure of Your Academic Writing Friend and Study Results

One of the intents of this particular study was to investigate how using the discrete
academic vocabulary, multiword expressions (MWEs), and grammar rules would impact a text’s
perceived “academicness,” as judged by MA-TESOL students, who were also teaching a
composition course for multilingual writers. Thus, little subjectivity was incorporated when
implementing these characteristics of academic writing. For example, no words were
subjectively added or removed from the AVL, and no MWEs were subjectively added or
removed to the academic MWE lists when incorporating them into the Academic Writing Check
feature for Your Academic Writing Friend. Although including more subjectivity into the
vocabulary, MWE, and grammar components of this Academic Writing Check feature may have
resulted in different survey results and feedback from the participants, these selective
adjustments were avoided in order to create a baseline for this prototype, and the survey results
and feedback from participants will be incorporated into Your Academic Writing Friend’s future
versions. Based on the results of this study, it does appear that further revision is required for this
tool to be useful to L2 English writers.

One important finding from this study was that the sample texts from MICUSP which
utilized 100% of suggestions were judged worse than the sample texts which only utilized
selective suggestions, and the comments across these survey questions indicated that
incorporating the suggestions can reach a point where substituting various academic MWEs or

vocabulary can go “too far,” to the point of obscurity or deviation from the original meaning.
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Some participants felt the substitutions provided by Your Academic Writing Friend were not
authentic to the original meaning of the text, or that the substitutions may have been technically
correct, but resulted in the modified texts sounding less natural. In addition, some of the
suggestions produced by Your Academic Writing Friend were not quite correct, such as
suggesting country for state, or suggesting strong correlation for strong negative correlation.
These incorrect suggestions certainly indicate a need for further refinement of the algorithms
behind the suggestions offered by Your Academic Writing Friend. Since this tool is specifically
designed for independent users with varying levels of familiarity with research and academic
writing, users of this tool may not yet have the intuition to understand if a provided suggestion
has altered the original meaning; thus, further refinement on these algorithms is necessary prior
to releasing Your Academic Writing’s first version.

When considering how the vocabulary suggestions work, it is important to consider that
the academic vocabulary words from the AVL are based on academic words which are not just
likely to occur in academic text, but it contains words which are more likely to appear in
academic text than they are in any other register. Thus, some words which do seem common in
academic writing (e.g., people, write, example, results) are not actually in the AVL, which
results in some academic vocabulary suggestions for words which may have already been
acceptable and commonly used in academic writing. One way to address this could be to
incorporate more subjective scrutiny of the words in the AVL and what words are omitted, or
also conducting an analysis on academic words which are simply common in academic writing,
but not necessarily more common in academic writing than in other registers. Additionally,
instead of offering the academic words as suggestions, the tool could incorporate a feature which

instead lists academic synonyms as an option, but not a discrete suggestion (e.g., if the user
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hovers their cursor over a particular word, the tool would provide academic synonyms, if
available). Incorporating a feature like this could also help communicate to the user that these
synonym suggestions are less important and may also help preserve the user’s agency in their
own writing, since the synonyms would only appear if the user was working on and requesting
feedback for a specific word.

However, it is also important to address the relatively positive results which were
received from the samples written directly for this study, which strongly indicated that the
modified samples were considered more academic than the original samples. A large factor in
this result may be that the samples written for this study incorporated a significantly higher usage
of the academic MWE component of Your Academic Writing Friend than the MICUSP samples.
This was done so purposefully in the creation of these writing samples, in order to also examine
the helpfulness of the academic MWE suggestions, since it was difficult to find multiple short
samples from the MICUSP corpus which also had multiple MWE suggestions. Most of the
suggestions contained in the MICUSP samples were modified based on academic vocabulary
suggestions, with a couple academic MWE suggestions utilized as well. The reason for this
difference is not entirely clear, as it could indicate that the academic MWE suggestion portion of
the tool is not useful for the target user of this tool, or it could also indicate that writers from the
samples in the MICUSP corpus may be more advanced than the target user of this tool. From a
subjective standpoint, I believe the latter is more likely, as the papers from the MICUSP corpus
are all final drafts which were most likely carefully revised and submitted for a grade, and all
papers in the MICUSP corpus were also taken from writers at a university in an English-
dominant country (i.e., University of Michigan). Thus, much of the writing in these MICUSP

samples did appear to be on the higher proficiency side of prospective users for this tool.
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With this in mind, a consideration that must also be made is that the academic MWE
portion of the tool may be a more beneficial component than the academic vocabulary portion,
since the writing samples which were much heavier in their usage of the academic MWE
suggestions (i.e., the samples written for this study) were considered to be largely improved,
while the samples which were more reliant on the vocabulary suggestions (i.e., the MICUSP
samples) did not show as much improvement, if any improvement at all. Many participants also
indicated that the modified versions of samples written for this study actually removed errors or
resolved perceived ambiguities, which could simply indicate that more errors or ambiguities
were included in the samples written for this study, or that errors or ambiguities are more
noticeable when they are contained within these formulaic academic MWEs. Although the
former reason is quite likely, since there were purposefully placed errors in those samples, I do
not think this explanation should be enough to fully discredit the latter.

Another interpretation on why the modified versions for the samples written for this
study out-performed the modified versions of the MICUSP samples could be that discrete
academic vocabulary substitutions may not be the most useful feedback for these learners, and
perhaps composition teachers (or any individuals who frequently read or write academic prose)
do not place significant stock in academic vocabulary words alone. With our increasingly
globalized world, our society has certainly also seen an increase in exposure to the multiple
different varieties of English and various degrees of writing proficiency, so perhaps any former
reliance on purely “academic words” has relaxed to a degree, with more focus placed on overall
clarity and connectedness.

Regardless, one of the most important takeaways from the results of this study is that the

suggestions provided by the Academic Writing Check feature in Your Academic Writing Friend
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do need to be pared down for the user, since the modified versions of the MICUSP samples
which utilized 100% of suggestions did not perform well, and the comments for these writing
samples indicated that the modified versions sounded less natural, or even changed the meaning
from the original text. Since the purpose of this tool is to provide automatic feedback for
individuals without significant background in research and academic writing, it is certainly
important that the modified text does not sound unnatural or change meanings significantly,
since the user may not understand that the suggestions are altering their text in such a way. As
was considered earlier in this section, adjusting the academic vocabulary suggestions to only
appear upon the user’s request (e.g., hovering the cursor over the word, right clicking on the
word, etc.) may make the academic vocabulary synonyms appear more optional, as it would be
less likely to “overload” the user with vocabulary suggestions, and would also more closely
mimic the basic synonym generation features provided in most word processing softwares,
differing in the fact that Your Academic Writing Friend would only provide academic synonyms.
Additionally, more scrutiny on the actual vocabulary and MWE lists should take place, perhaps
to pare down redundant or niche words or phrases, or to add additional words or phrases which
are still common in academic writing, although may not be more common in academic writing
than in other registers. Lastly, the algorithms within the Academic Writing Check feature itself
also need further refinement to fix errors which became apparent in this study, such as
suggesting strong correlation for strong negative correlation, or other clearly incorrect
suggestions.

As a final discussion point, it is important to note the relative lack of discussion on the
academic grammar rules which were so carefully described previously. These grammar

components are still part of Your Academic Writing Friend; however, as was stated in section
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3.1.2, few of these academic grammar rules were incorporated into this prototype, although it is
expected that additional grammar features would be added into future versions of Your Academic
Writing Friend. The results of this study showed little interaction with the few academic
grammar components which were included in the Your Academic Writing Friend prototype; thus,

their mention in the results and discussion portions of this paper has been minimal.

5.2 Future Work

In addition to the internal changes mentioned in the previous section, in the next studys, it
is expected that the tool would be tested on L2 English writers who are working on academic and
research writing projects (e.g., research articles for future publication, etc.) so that direct
feedback can be collected on the independent user’s opinions on how well the updated version of
the Academic Writing Check feature works for research writing specifically. Feedback would be
collected based on user interface (UI) design, ease-of-use, perceived helpfulness, and likeliness
to use the tool again or recommend to a friend or colleague. Ideally, students with varying levels
of familiarity with research and academic writing would be recruited for this study (e.g., first
year undergraduates compared to final year undergraduates or first year graduate students), so it
could also be evaluated how the tool performs amongst students with varying starting points.

Additionally, since the academic writing feature has been created, further work on the
previously mentioned research writing-specific features must be added, so that the Academic
Writing Check can be incorporated with features which are more tailored towards research
writing. In the next version of Your Academic Writing Friend, a comparison of the rhetorical
moves in the input writing and that of various sections must be added, and the next version

should include these components for at least one section of an article or one academic field. This

55



will likely be done via a machine learning-based analysis of the typical rhetorical moves for
various sections of research articles and across various academic fields, similar to the structure of
The Research Writing Tool, but with more advanced support for independent users.

From a broader perspective, there are some additional features which should strongly be
considered in the Academic Writing Check for future versions of Your Academic Writing Friend.
One important point to consider is that academic writing is certainly not solely based on accurate
usage of academic words and phrases, and concepts such as incorporating automatic feedback
based on rhetorical moves and text cohesion must be considered in order to make the tool more
dramatically useful. In order to do this, the structure of the program would likely have to change
to be machine learning-based, rather than its current rule/process-based structure. Additionally,
the tool should have more support for independent users, such as an introduction/tutorial or
chatbot for basic issues, since the overall intention is that Your Academic Writing Friend must be
made suitable for use outside of the classroom. Categorizations by domain-specific language and
structural patterns could also be incorporated, so that users could receive more individualized
feedback which directly relates to their specific academic field. Lastly, Your Academic Writing
Friend should be optimized for mobile, in order to increase its global accessibility, so users can
more conveniently use the tool via tablets or mobile phones, which have increasingly become a

cheaper alternative to laptop or desktop usage.
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6. CONCLUSION

This paper detailed the early development of a new automated feedback tool for research
and academic writing called Your Academic Writing Friend and conducted an efficacy study on
how well the Academic Writing Check feature in this tool affected the perceived academic level
of various writing samples, as judged by current MA in TESOL students who were also teaching
a composition course for multilingual writers. The results of the efficacy study were mixed, and
it was found that the usefulness of suggestions produced by Your Academic Writing Friend
depended substantially on the type of writing sample and also the amount of suggestions from
the tool which were incorporated into the original writing sample (i.e., were 100% of the
suggestions from Your Academic Writing Friend used to edit the writing sample, or were only
some of the suggestions used). This study indicates that the Academic Writing Check feature in
Your Academic Writing Friend shows promise and may be beneficial for L2 English writers in
some situations; however, further revision is required, since much of the feedback for the writing
samples edited with Your Academic Writing Friend indicated that the tool produces too many
suggestions, which then obscure the original meaning (e.g., suggesting too many word
substitutions so that it no longer sounds like the original author), or some of the suggestions it
provides actually change the original meaning (e.g., suggesting the word state be changed to
country, or changing strong negative correlation to strong correlation). In future versions, it is
expected that additional features will be added to the existing prototype of Your Academic
Writing Friend, and that revisions on the Academic Writing Check feature will be incorporated

to change how the tool provides suggestions as well as reduce the number of overall suggestions,
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so that the original meaning of the writing can stay intact, and all or the majority of suggestions

will truly be beneficial to the user.
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APPENDIX

In the following anonymous survey, you will be asked to read pairs of similar text samples and
judge which sample you believe sounds more academic. In other words, which sample do you
believe is more similar to that of the academic writings (e.g., academic journal articles, research
papers, etc.) you have encountered in your academic and professional life.

There are no "correct" or "incorrect" answers, and this survey is only intended to collect
opinions. If you do not wish to complete the survey, you may exit the survey at any time.

Question #1:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

The big wide range of animal species use in the study shows that the study has also its been
proven successful across many different types of animals. Further more study will be performed
to monitor for major big change.

Sample B:

The wide range of animal species use in the study indicates that the study has also been proven
successful across many different types of animals. Further study will be performed to monitor for
major change.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: Text completely written by me (the PI)
Sample A: Original
Sample B: Modified

Question #2:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

In the first article the subject I is elided, and in the second article the impersonal it was left out.
This type of structure is typical of speech and is a frequent syntactic element in instant
messaging. Similarly, contractions such as “gonna,” “wanna,” and “kinda” that are common in
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speech also appear frequently in IM. This indicates how instant messaging closely reflects the
compositions and manner of spoken language.

Sample B:

In the first clause the subject I is elided, and in the second clause the impersonal it was left out.
This type of construction is typical of speech and is a frequent syntactic element in instant
messaging. Similarly, contractions such as “gonna,” “wanna,” and “kinda” that are common in
speech also appear often in IM. This shows how instant messaging closely reflects the elements
and style of spoken language.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: MICUSP paper with selective suggestions taken
Sample A: Modified
Sample B: Original

Question #3:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

AKA Developers should set a precedent for sustainability, and a good way would be to create
parks along the river length that is within its project site. A greener waterfront is aesthetically
pleasing, promotes walking which could fuel the retail industry and promote a community
setting.

Sample B:

AKA Developers should determine a precedent for sustainability, and a good manner would be
to produce parks along the river length that is within its project site. A greener waterfront is
aesthetically pleasing, promotes walking which could fuel the retail industry and promote a
community context.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: MICUSP paper with 100% of suggestions taken
Sample A: Original
Sample B: Modified

Question #4:
Please read the following samples, and select which sample you believe sounds more academic.
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Sample A:

The main idea behind this new type of system is to allow certain joints throughout the
structure to open and close during an earthquake. This opening and closing of joints is
permitted by post-tensioned tendons which connect the different joints and remain elastic
during a specified design earthquake. The restoring forces given by these tendons with
the help of gravity loads provide the structure with a self-centering mechanism which
keeps residual drifts to a minimum.

Sample B:

The main idea behind this type of system is to permit certain joints throughout the
structure to open and close during an earthquake. This opening and closing of joints is
permitted by post-tensioned tendons which associate the different joints and remain elastic
during a specified design earthquake. The regenerating forces given by these tendons with
the aid of gravity loads provide the structure with a self-centering mechanism which
retains residual drifts to a minimum.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: MICUSP paper with selective suggestions taken
Sample A: Original
Sample B: Modified

Question #5:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

To preempt such an argument and to further motivate his question, the author guides a couple of
regressions with time fixed consequences (although one would also like to examine individual
effects included) to show that there is a strong correlation between a state’s contribution in total
OECD output and interest rates.

Sample B:

To preempt such an argument and to further motivate his question, the author runs a couple of
regressions with time fixed effects (although one would also like to see individual effects
included) to show that there is a strong negative correlation between a country’s share in total
OECD output and interest rates.

-Sample A is more academic
-Sample B is more academic

-Both are equally academic

Category: MICUSP paper with 100% of suggestions taken
Sample A: Modified
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Sample B: Original

Question #6:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

This observation they determined is of particular emphasis, and understanding its rationality for
forming this conclusion is relatively straightforward. In this chapter, we will go over the subject
together.

Sample B:

This observation they found is of particular important emphasis, and understanding its reason for
making this conclusion is relatively its straightforward. In this a chapter, we will go over the
topic together.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: Text completely written by me (the PI)
Sample A: Modified
Sample B: Original

Question #7:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

The result is shown in its figure 3. As you can see from the picture, the first plant is large
affected by its natural an environment, and the environment is also altered by the plant. We are
writing now an article about this mutually and exclusive tie.

Sample B:

The result is shown in figure 3. As you can determine from the picture, the first plant is affected
by its natural environment, and the environment is also altered by the plant. We are publishing
now an article about this mutually exclusive link.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: Text completely written by me (the PI)
Sample A: Original
Sample B: Modified
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Question #8:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

Since EKG was not performed or cardiac enzymes drawn, I do not know with certainty to rule
out MI. Pulmonary hypertension is measured through a cardiac catherization (Dambro, 2002).
This test is an invasive test and could possibly present a greater risk for JF than not experiencing
cardiac catherization. Therefore, from the evidence I collected, the most likely cause of JF’s
chest pain was unstable angina.

Sample B:

Since EKG was not done or cardiac enzymes drawn, I do not know with certainty to rule

out MI. Pulmonary hypertension is evaluated through a cardiac catherization (Dambro, 2002).
This test is an invasive test and could possibly pose a greater risk for JF than not receiving
cardiac catherization. Therefore, from the evidence I collected, the most likely cause of JF’s
chest pain was unstable angina.

-Sample A is more academic
-Sample B is more academic
-Both are equally academic

Category: MICUSP paper with selective suggestions taken
Sample A: Modified
Sample B: Original

Question #9:
Please read the following samples, and select which sample you believe sounds more academic.

Sample A:

The operation of internal combustion engines at their current speed range is made

possible by turbulence. If complete combustion of the fuel-air mixture depended solely on the
laminar flame velocity of the fuel, a typical four-stroke engine running on iso-octane (a
hydrocarbon that approximates gasoline) would have a maximum speed of approximately 400

rpm [1].

Sample B:

The process of internal combustion engines at their current speed range is induce

potential by turbulence. If complete combustion of the fuel-air mixture depended solely on the
laminar flame velocity of the fuel, a typical four-stroke engine functioning on iso-octane (a
hydrocarbon that estimates gasoline) would have a maximum speed of approximately 400

rpm [1].

-Sample A is more academic
-Sample B is more academic
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-Both are equally academic
Category: MICUSP paper with 100% of suggestions taken

Sample A: Original
Sample B: Modified
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