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ABSTRACT

Introduction: Students’ writing skills positively impact their overall academic ability. Writing
allows students to gain knowledge while enhancing their intelligence, initiative, courage, and
willpower. Moreover, it fosters creativity, inspiring students to think outside the box. Therefore,
it can be said that teaching students to write is crucial to the learning process in the classroom,
even though, in reality, teaching students to write is an activity that neither teachers nor students
enjoy. It seems contradictory that writing is both necessary and undesirable simultaneously.

Purpose: This study investigates research trends in students’ writing skills through bibliometric
analysis recorded on the Scopus database from 2014 to 2023.

Method: The study identified 7650 publications in the Scopus database when searching for the
keyword “students, writing, and skills.” Using the Prisma model, it selected 2214 publications as
the sample. The data were analyzed using bibliometric analysis.

Results: The analysis has revealed that Graham (f= 105), Hwang (f= 702), and Kent (f= 84) were
the top three authors who investigated students’ writing skills in their studies, showcasing
the diversity of research in our field. Meanwhile, Reading and Writing, Asian EFL Journal, and
International Journal of Instruction are the top three publishers with the most publications,
further highlighting the breadth of our field. At the country level, the United States is the
most productive country, with Arizona State University being the most productive university in
research about students’ writing. The study also found that writing in higher education contexts
is the most widely researched area.

Conclusion: More importantly, the bibliometrics analysis has also revealed that argumentative
writing skills, collaborative writing, EFL learners, and writing attitude are some areas that need
more research.
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INTRODUCTION

The four essential skills that students
must develop and teachers should teach
in language learning in an integrated
manner are listening, speaking, reading,
and writing (Yusuf et al., 2019). Writing is
one of the four essential language skills
students must master. It involves using
language to convey ideas, emotions, or
intentions through written expression in
the form of text (Putri & Aminatun, 2021).
Each text, be it a narrative, a poem, or an
academic paper, carries unique charac-
teristics, functions, purposes, structures,
and guidelines (Jaja et al., 2019). From a

viewpoint that treats texts as indepen-
dent entities, students’ compositions are
viewed as langue-meaning they reflect
the writer’'s understanding of structure
and their awareness of the rules govern-
ing text creation (Hyland, 2002). There-
fore, effective writing is not just about
precision but about embracing the diver-
sity and richness of language by commu-
nicating the writer’'s intended meaning.
In 2004, a survey by the American Nation-
al Commission on Writing on 120 large
American companies employing eight
million people indicated that writing is a
threshold skill that offers a ticket into a
professional career (James, 2007).
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The development of science and technology changed how
people write. To deal with it, teachers must find different
strategies for students to learn to write (Bugis, 2018; Cheva-
lier, 2011; Davis & Davis, 2013; Hung et al., 2012; Lipschutz,
2010) from an early age (Tolchinsky, 2016). Guidance and
instructions in writing and knowledge about existing lit-
erary works can influence students’ writing interests and
motivation. As literature has repeatedly documented, writ-
ing can be considered a motor activity that involves mental
processes because writing is a medium to convey what the
writer feels (Muhanif et al., 2021; Nugroho, 2014). Writing is
also a productive language activity that produces work from
creative and critical thinking processes (Karim & Mustapha,
2020). Several studies show that many students experience
difficulties in writing, both in terms of technique and con-
tent (Whai et al., 2013). Ceylan (2019) also identified that
difficulty expressing ideas contributes to low writing skills.
Therefore, teachers and schools must pay sufficient atten-
tion to developing students’ writing skills by fostering their
learning motivation. Jaja and Rahayu (2021) claim that ex-
posing students to the benefits of writing could foster their
motivation to learn to write.

In line with motivation, effective instructional strategies in
writing are also critical. Sakkir and Dollah (2019) suggest-
ed that developing students’ writing skills can be started by
training in proper writing techniques, such as good gram-
mar, punctuation, and writing structures. Furthermore,
many studies have also recommended the use of various
activities such as essaying, journaling, short stories, and po-
etry writing as effective strategies for teaching writing (Cole-
man & Willis, 2015; Iftanti, 2016; Kottacheruvu, 2023; Lee &
Deakin, 2016). In addition, students also need to be taught
writing strategies, such as brainstorming, outlining, and re-
vision (Sadiku, 2015). By mastering good writing techniques
and methods, students can write more effectively and effi-
ciently in determining future students’ academic and work-
place success (Barone, 2010).

However, writing skills are not only related to writing tech-
niques and strategies; the content and ideas conveyed are
also critical in writing. Writing down concepts offered in
class or a text helps students grasp and retain information
(Bangert-Drowns et al., 2004; Graham & Hebert, 2011; Gra-
ham & Perin, 2007). In addition, students need to get con-
structive feedback from teachers and classmates (Elbow,
1973). This feedback can help students improve their writing
quality (DaCrema & Stout, 2012; Stout, 2014). In this case,
the teacher can provide specific and clear feedback regard-
ing aspects that need improvement, such as grammar, writ-
ing structure, and content.

Students’ writing skills have a positive impact on their over-
all academic ability. Students can gain knowledge by writ-
ing while also enhancing their intelligence, initiative, and
creativity, as well as their courage and willpower (Baker,
2016; Li et al., 2022; Myhill, 2018). Therefore, teaching stu-

dents to write is crucial to the learning process in the class-
room, even though, in reality, teaching students to write is
an activity that neither teachers nor students enjoy. It seems
contradictory that writing is both necessary and undesirable
simultaneously. The problems in learning to write in schools
like that can be studied using bibliometric analysis.

Bibliometric analysis regarding students’ writing skills is
still minimal. Although several researchers have carried out
this study, such as Crosthwaite et al. (2022) and Sun and Lan
(2023), the bibliometric analysis carried out only focuses on
the L2 written corrective feedback aspect, meanwhile Hyland
and Jiang (2022) also only focuses on the interaction aspect
in written texts. In this research, the bibliometric analysis fo-
cuses on various writing skills that have positive and signif-
icant implications for students’ writing skills at multiple lev-
els of education. Thus, this research aims to look at research
trends and find important aspects of students’ writing skills
based on bibliometric analysis from the Scopus database in
2014-2023. It is hoped that the results of this research will be
helpful and become a reference for teachers and research-
ers to improve students’ writing skills in the future.

LITERATURE REVIEW

Writing Theory
A Cognitive Process Theory of Writing

Flower and Hayes (1981) aimed to present a formal model
of the writing process. Their theory is built upon four hy-
potheses. Firstly, they propose that the writing process is
most effectively comprehended as a sequence of distinct
cognitive processes that the writer organizes or regulates
while actively engaged in writing. Secondly, these processes
exhibit a hierarchical and closely interconnected structure,
wherein any specific process can be intricately embedded
within other processes. Thirdly, composing itself is depicted
as a goal-directed cognitive process shaped by the author’s
network of fundamental goals. Lastly, writers formulate
their objectives through two primary methods: formulating
overarching goals and corresponding sub-goals and occa-
sionally modifying the principal goal or establishing new
goals based on acquired knowledge. Figure 1 illustrates the
primary components of the writing process, as Flower and
Hayes (1981) proposed.

Figure 1 delineates the primary constituents of the writing
process. The composing process model encompasses three
key components:

(1) The task environment, encompassing all external ele-
ments beyond the writer’s physical boundaries, includes the
rhetorical problem or assignment and extends to incorpo-
rate the evolving text.
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Figure 1
Structure of the Writing Model

TASK ENVIRONMENT

WRITING ASSIGNMENT
Topic TEXT
Audience PRODUCED
Motivating Cues SO FAR
%*
v
THE WRITER'S LONG TERM & PLANNING TRANSLATING REVIEWING
Knowledge of Topic 4 m
Knowledge of Audience o E
>
iti w GOAL
Stored Writing Plans z
o SETTING
| MONITOR |

(2) The writer’s long-term memory serves as the repository
for the writer’'s accumulated knowledge, encompassing not
only the subject matter but also understanding the audi-
ence and various writing strategies.

(3) The writing processes themselves, specifically the funda-
mental processes of Planning, Translating, and Reviewing,
all of which fall under the supervision of the Monitor.

Social Constructivist Theory of Writing

The social constructivist theory of writing suggests that
writing is essentially a social activity shaped by interactions
within a community and cultural environment. According to
this theory, writing is not a solitary endeavor but a collab-
orative process where knowledge and meaning are devel-
oped through social interaction. Hyland (2002) points out
that writing is deeply social, with ideas being formed and
reformed through engagement with others. The dynamics
between the writer and their audience and the norms of
their discourse community significantly influence the writ-
ing process. Bazerman (1988) adds that writing is embed-
ded in a social context, where the writer's relationship with
their readers and the community’s expectations play crucial
roles. This viewpoint highlights that writing involves negoti-
ating meaning within a social framework, where the writer
and the audience actively create and interpret.

Genre Theory of Writing

Genre theory suggests that writing is influenced by recur-
ring social situations and the specific conventions associated
with different genres. Writers develop their expressive skills
by learning and adhering to the rules, structures, and ex-
pectations unique to each genre. According to Miller (1984),
genres are not merely forms; they represent ways of acting,

interacting with others, and making sense of the world. This
viewpoint highlights that writing involves personal creativi-
ty and responding to the social contexts in which it occurs.
Devitt (2004) builds on this idea by explaining that writers
utilize genres as tools to engage with a community, achieve
specific goals, and address particular audiences. Therefore,
genre theory emphasizes the significance of understanding
the rhetorical situation and social purpose behind each writ-
ing act.

Expressivist Theory of Writing

The expressivist theory of writing highlights writing as a tool
for personal expression, creativity, and self-development. It
sees writing as a way to uncover one's thoughts and feel-
ings, emphasizing the importance of individuality and au-
thenticity. According to Expressivist views, writing should
not be constrained by strict rules to allow for the develop-
ment of a writer’s distinct style. Elbow (1973) observes that
writing can lead to new insights and thoughts that were not
initially apparent. This approach promotes exploring per-
sonal ideas and experiences, helping writers discover their
unique voices. As Murray (1985) suggests, effective writing
results from a writer’s self-exploration and engagement
with language and the world. The theory supports writing
as a reflective and investigative activity, enabling writers to
gain deeper self-awareness and perspective through their
writing practice.

Types of Students’ Writing Skills

Students’ writing skills can be categorized into several types,
each reflecting different aspects of writing proficiency.
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Narrative Writing Skills

Narrative writing skills are crucial for enabling writers to
convey stories in an engaging and organized manner.
Narrative writing involves crafting a story that includes el-
ements such as characters, plot, setting, and theme, all of
which contribute to developing a cohesive narrative. Accord-
ing to Graham and Perin (2007), narrative writing skills help
students organize and structure ideas into a coherent story
that readers can follow. They also note that narrative writers
should be able to use various techniques, such as descrip-
tion, dialogue, and characterization, to create a pleasurable
and impactful reading experience. Furthermore, Applebee
and Langer (2011) indicate that narrative writing skills are
essential for enhancing students’ ability to communicate
effectively and creatively across different contexts. Thus, de-
veloping narrative writing skills is a key aspect of language
education that supports students in expressing their ideas
more efficiently and imaginatively.

Expository Writing Skills

Expository writing skills are crucial for conveying informa-
tion clearly and systematically. Expository writing aims to
explain or describe a topic objectively without influencing
the reader with personal opinions. According to Anson and
Schwegler (2012), expository writing involves presenting
information in an organized manner supported by relevant
evidence, which helps readers better understand complex
topics. They state that expository writing requires arranging
information logically and clearly, allowing readers to follow
arguments and understand the material presented. Mas-
tering these skills is essential in academic and professional
contexts as it enables individuals to communicate ideas and
information effectively and systematically.

Persuasive Writing Skills

Persuasive writing skills are a crucial aspect of effective com-
munication, where the writer aims to influence the reader’s
opinions or actions through convincing arguments. Accord-
ing to Hyland (2005), persuasive writing involves conveying
information, constructing solid arguments, and using ap-
propriate rhetorical strategies to affect the audience. These
skills include the ability to identify and understand the audi-
ence, formulate logical and data-based arguments, and ad-
dress objections convincingly. For instance, Tannen (1998)
suggests that the ability to present arguments persuasively
can enhance communication effectiveness across various
contexts, from academic writing to professional communi-
cation. Mastering these skills makes writers more effective
in persuading readers and achieving their communication
goals.

Descriptive Writing Skills

Descriptive writing skills involve creating vivid and detailed
imagery through written language, allowing readers to vi-
sualize and experience scenes, characters, and events as
though they were present. This skill requires using rich,
sensory details and precise language to craft a mental im-
age for the reader. Langan (2001) highlights that descrip-
tive writing appeals to the reader’s senses and emotions,
offering a more immersive and memorable experience. This
writing style is vital across various genres, including fiction,
memoir, and non-fiction, as it helps establish atmosphere,
develop characters, and improve storytelling. Williams
(2006) adds that effective descriptive writing offers a clear
depiction, stirs emotions, and sets the narrative tone. Mas-
tery of descriptive writing is crucial for captivating readers
and enhancing the text’s overall impact.

Creative Writing Skills

Creative writing skills involve the ability to write imaginative-
ly and originally, encompassing character development, plot
construction, and expressive language. According to Burro-
way (2019), these skills require a deep understanding of nar-
rative structure and writing techniques that allow the writ-
er to create a touching and engaging reading experience.
King (2000) explains that creative writing involves a reflec-
tive process where writers refine their ideas and translate
them into authentic and compelling prose. These skills are
not only about creativity but also about mastering writing
techniques that enable effective self-expression.

Analytical Writing Skills

Analytical writing skills are crucial abilities that involve crit-
ical and systematic thinking in crafting well-structured ar-
guments and analyses. According to Brown (2014), these
skills are essential for assessing arguments, logically orga-
nizing thoughts, and presenting evidence effectively. This
ability not only aids in creating coherent writing but also in
constructing in-depth, evidence-based arguments. Further-
more, Chaffee (2015) highlights that effective analytical writ-
ing requires a clear understanding of the topic, the ability
to break down complex ideas, and the capacity to present
findings in a structured manner. With these skills, writers
can produce informative and persuasive work, thereby con-
tributing to broader academic and professional discussions.

Academic Writing Skills

Academic writing skills are a crucial component of higher
education, involving organizing, structuring, and present-
ing ideas clearly and systematically in an academically rec-
ognized format. According to Leki (1998), academic writing
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is the process used in scholarly contexts to communicate
complex ideas and arguments clearly and coherently. This
skill encompasses knowledge of grammar and spelling
and the ability to construct arguments, conduct research,
and format writing according to academic standards. Flow-
erdew and Peacock (2001) further emphasize that effective
academic writing entails engaging with and contributing to
ongoing scholarly discussions within a discipline. Thus, ac-
ademic writing skills are essential for academic and profes-
sional success, enabling individuals to participate in intellec-
tual discourse actively and produce work that significantly
impacts their field of study.

Technical Writing Skills

Technical writing skills refer to the ability to convey complex
information in a clear, structured, and understandable man-
ner. This type of writing is commonly used in documents such
as user manuals, technical reports, and software guides. Ac-
cording to Markel (2018), technical writing involves present-
ing information clearly and accurately while considering the
audience and communication goals. This skill encompasses
a deep understanding of the technical topic, the use of ap-
propriate language, and the ability to organize information
logically. Technical writers must be able to create content
that is not only informative but also engaging and accessi-
ble to readers from diverse backgrounds (Gerson & Gerson,
2018). As technology and system complexity evolve, techni-
cal writing skills become increasingly crucial in helping users
understand and utilize products or services effectively.

Research Focus

In this study, the term “students” includes individuals at
various levels of education, including pupils, students, and
college students. Meanwhile, the main focus of this study on
writing skills is on the development of overall writing skills,
including techniques and strategies, and how current stud-
ies address and support various aspects of writing skills.
The “skills” referred to in this study are multiple types of
students writing skills (such as narrative, expository, persua-
sive, descriptive, creative, analytical, academic, and technical
writing skills) which include various components of writing
skills, such as specific techniques (e.g., grammar and sen-
tence structure), strategies (e.g., brainstorming and revi-
sion), and process approaches (e.g., drafting and editing).

These “skills” encompass all these aspects, providing a com-
prehensive picture of how writing skills are developed and
learned. Thus, it can be said that the context of students
writing skills in this study involves various types of students
writing skills (such as narrative, expository, persuasive, de-
scriptive, creative, analytical, academic, and technical writ-
ing skills) that students need to have and develop in various

aspects, such as writing techniques, strategies, and process
approaches at multiple levels of education, based on re-
search from the Scopus database in 2014-2023.

Research Questions

This study aims to find trends and novelties in students
writing skills research in the last ten years (2014-2023). The
previous ten years were chosen for investigation since more
science and technology were used in education during this
time. The advancement of science and technology in lan-
guage teaching and learning makes it easier for students to
create and publish their writings in various electronic media,
including social media, journals, and other supporting me-
dia. Some questions underlie research on students’ writing
skills by retrieving data from the Scopus publication data-
base.

RQ#1: What is the frequency of research on students writ-
ing skills in 2014-2023?

RQ#2: What keywords are the most widely used in the title
of research articles on students’ writing skills?

RQ#3: What words are the most widely used in the abstract
of students’ writing skills research articles?

RQ#4: Who is the author with the most citations in the stu-
dents’ writing skills articles?

RQ#5: What publisher publishes the most articles on stu-
dents’ writing skills?

RQ#6: Which countries and organizations are the most
productive in students’ writing skills research?

RQ#7: Which level of education is the most widely used in
research on students’ writing skills?

RQ#8: What are the future writing skills research opportu-
nities?

METHOD

This study aims to visualize research trends using bibliomet-
ric analysis. Bibliometric visualization uses Vos Viewer soft-
ware, which is free and easy to use to analyze trends, op-
portunities, or relationships between keywords in research.

Sample

The sample of this research is 2214 research articles from
the Scopus database. The search uses a Scopus account
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with an institution login because by using a personal Scopus
account, researchers cannot search articles in the database
but can only search for authors. The settings for searching
the results of the research are TITLE-ABS-KEY (students AND
writing AND skills) AND PUBYEAR > 2013 AND PUBYEAR < 2024.

Indicators

The indicators used in this study are the publication between
2014 and 2023 (the last ten years), the trend of keywords
in research titles, popular words in abstracts, authors with
the most significant number of citations, most productive
countries, most writing skills, level of education, and writing
skills research opportunities in the future. The indicator re-
fers to the various types of students’ writing skills (such as
narrative, expository, persuasive, descriptive, creative, ana-
lytical, academic, and technical writing skills) that students
need to have and develop in various aspects, such as writing
techniques, strategies, and process approaches at multiple
levels of education.

Data Collection and Analysis

The data collection procedure is done by specifying the Sco-
pus database as the data source. Next, a search for research
results articles was conducted in the database using the
keywords explained in the sample described above. Search
results on the Scopus database in the last ten years (2014-
2023) for research on students’ writing skills obtained 7629
research articles. The results are presented in Figure 2 be-
low.

Figure 2
Search Queries in the Scopus Database

The search results are exported into CSV (comma-separat-
ed value) format for manual analysis and visualization using
Vos Viewer software. To tidy up the research article data in
CSV form, open the file using Microsoft Excel software, then
set the file using the open Microsoft Excel procedure > After
it is open > click the data tab > select from text/CSV > select
the location of the export CSV database file > load > wait a
few moments for the CSV data to be fully loaded. After using
these settings, the CSV file will be easier to read and can be
analyzed to select research results. The display conversion is
presented in Figure 3.

There were 7650 research articles, which were analyzed
manually using Microsoft Excel. At this stage, 3156 research
articles were obtained unrelated to students’ writing skills;
thus, the search results that matched the keywords totaled
4494 research articles only. Then, 4494 research articles were
re-selected (manually using Microsoft Excel) to ignore re-
search results not sourced from journals, conferences, books,
book chapters, reviews, editorials, erratum, letters, notes, and
reviews. From this step, 2280 articles were irrelevant. Thus,
the final results were 2214 research articles from journal
publications that match the keywords of students’ writing
skills, which can be used for bibliometric analysis. The selec-
tion procedure for the research results used PRISMA models
sourced from Moher et al. (2009), presented in Figure 4.

Data were analyzed using the Vos Viewer software bibliomet-
ric analysis. The VosViewer software settings use the setting
defined by Syahid and Qodir (2021) with slight modifica-
tions, as presented in Table 1.
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Figure 3
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Table 1
Vos Viewer Software Retrieval Setting to Bibliometric Analysis

Type and Unit of Counting Method Threshold A Large Number of Selection
Analysis Analysis Unit
Co-Authorship
Authors Full 1 Document Not Ignored Maximum
Organizations Full 1 Document Not Ignored Maximum
Countries Full 1 Document Not Ignored Maximum
Co-Occurrence
Keywords Full 5 Occurrences Ignored 281
Abstract Words Full 10 Occurrences Ignored 721
Citation
Authors N/A 1 Document Not Ignored Maximum
Documents N/A 10 Citations N/A Maximum
RESULTS set at five, and the number of keywords is 281. The results

Based on the findings of a bibliometric analysis of 2214 re-
search articles in the last ten years (2014-2023) on the Sco-
pus database with Vos Viewer software, this study obtained
data related to the keywords that were most widely used in
titles and abstracts, authors with the highest number of ci-
tations, publishers with the highest number of publications,
the most productive countries, and organizations in re-
search. The study also collected data about the writing skills
of the students under study, their level of education, and
opportunities or novelties for future research. These results
are presented in the visualization image and table below.

Research Frequency Related to Students’
Writing Skills 2014-2023

The frequency of students’ writing skills research results
from the Scopus database in 2014-2023 was analyzed using
Microsoft Excel software CSV data. Sorting is done to group
publications by year of publication. Based on this analysis,
data was obtained that research on students’ writing skills
had increased in 2014-2020 and fluctuated in 2021-2023.
During this period, the highest number of publications oc-
curred in 2022 (340 publications). The research frequency
data is presented in Figure 5.

The Most Widely Used Keywords in Students’ Writing
Skills Research Articles

The stages in making a map based on bibliographic data
for the most widely used keywords in the study were carried
out using co-occurrence analysis based on the author’s key-
words. The minimum number of occurrences is automatically

are presented in Figure 6. Based on this analysis, the data
obtained are 10 clusters with the most keywords: writing (f=
304). These results are relevant to other keywords, such as
writing skills (f= 166) and academic writing (f=150), which
are the most widely used in students’ writing skills research.
This finding indicates that most of the research focuses on
students’ writing skills in the academic field.

The Words That Are Most Widely Used in
Abstract Research Articles on Students’
Writing Skills

The analysis of the most widely used words in the abstract is
carried out by creating a map based on text data by selecting
abstract fields to get data. The calculation uses full counting
with a minimum number of occurrences of 10 and several terms
of 721. The visualization results are presented in Figure 7.
The results show 10 clusters with the word effect (f= 676),
the most used in the abstract. Other words that are widely
used are test (f= 459), control group (f= 369), experimental
group (f= 344), and grade (f= 344). These results indicate that
most research articles on students’ writing skills focus on
the influence or effect caused by the research group (experi-
mental and control) on learning outcomes (grade) after a se-
ries of learning activities and tests.

The Writer with The Most Number of Citations
in Students’ Writing Skills
The total number of authors of research articles on stu-

dents' writing skills based on the Scopus database is 2158
authors from 2214 publications. To find the authors with the
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Figure 5

Publication Frequency on Students Writing Skills Researchers by Year
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highest number of citations, this study analyzed co-author-
ship with the minimum number of documents set as one and
the maximum number of authors set (f= 2158). Based on this
analysis, ten authors with the highest number of citations
were obtained. The top three authors are Graham (2019)
with 105 citations, Hwang (2014) with 102 citations, and Kent
(2014) with 84 citations. The complete data are presented in
Table 2.

Based on Table 2, writing skills are an essential aspect that
can be applied at various levels of education, individually
and collaboratively. In addition, learning writing skills can
also be integrated using media such as game-based learning
and augmented reality.
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The Publishers with The Most Publication in
Students’ Writing Skills Research Articles

Several publishers of students’ writing skills research arti-
cles with the most publications were obtained through CSV
export data from the Scopus database. The authors used CSV
data to obtain publisher data and then sorted it manually
using Microsoft Excel software to obtain 794 publishers. This
analysis process has identified three publishers with the
most publications of research articles on students’ writing
skills: Reading and Writing (f= 65), Asian EFL Journal (f= 49),
and International Journal of Instruction (f= 37). Complete data
is presented in Table 3.
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Figure 7
The Word That is Most Widely Used in an Abstract Article
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Table 2
The Most Cited Author

Author and Year Title Cited

Graham (2019) Changing how writing is taught 105

Hwang et al. (2014) Improving English as a foreign language writing in elementary schools using mobile devices in 102

familiar situational contexts
Kent et al. (2014) Writing fluency and quality in kindergarten and first grade: The role of attention, reading, tran- 84
scription, and oral language
Charon et al. (2016) Close reading and creative writing in clinical education: Teaching attention, representation, 79
and affiliation
Koster et al. (2015) Teaching children to write: A meta-analysis of writing intervention research 79
Wang (2014) Promoting collaborative writing through wikis: A new approach for advancing innovative and 76
active learning in an ESP context
Lin et al. (2018) A flipped contextual game-based learning approach to enhancing EFL students’ English busi- 71
ness writing performance and reflective behaviors
Wang (2017) Exploring the effectiveness of integrating augmented reality-based materials to support writ- 67
ing activities
Naber & Wyatt (2014) The effect of reflective writing interventions on the critical thinking skills and dispositions of 67
baccalaureate nursing students
Graham et al. (2018) Effectiveness of literacy programs balancing reading and writing instruction: A meta-analysis 66
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The Most Productive Countries and
Organizations in Students’ Writing Skills
Research Articles

The Most Productive Country

Data from the most productive countries were obtained
from the bibliographic database from the Scopus database,
which included the type of analysis co-authorship and unit of
analysis countries. The minimum document of a country is
set at one, and the number of countries is set at 114. This
analysis shows that the United States ranks first as the most
productive country, with 642 documents. Meanwhile, Indo-

Table 3
Top 10 Publishers on Students’ Writing Skills Research Articles

nesia ranks second with 172 papers, and Malaysia is third
with 119 papers. The complete data are presented in Table 4.

The Most Productive Organization

Data of the most productive organizations were obtained
from the bibliographic database from the Scopus database
through the type of analysis co-authorship and unit of analysis
organizations. The minimum document of a country is set at
one, and the maximum number of countries is set at 3655. The
results show that Arizona State University is the most produc-
tive organization, with nine documents, followed by Georgia
State University and the University of Delaware, ranked second
and third, respectively, with seven papers each. The com-
plete data are presented in Table 5.

Publisher Publication Percentage (%)
Reading and Writing 65 2.95
Asian EFL Journal 49 2.22
International Journal of Instruction 37 1.68
Journal of Language Teaching and Research 28 1.27
Theory and Practice in Language Studies 22 1.00
Computer-Assisted Language Learning 20 0.91
Reading and Writing Quarterly 20 0.91
Frontiers in Psychology 19 0.86
Journal of Writing Research 18 0.82
Assessing Writing 16 0.73
Table 4
The Most Productive Country for Students’ Writing Skills Research Articles
Country Documents Cited Total Link Strength

United States 642 5.173 122
Indonesia 172 433 15
Malaysia 119 477 34
Turkey 111 506 8
United Kingdom 89 699 56
Iran 88 518 28
China 82 482 48
Australia 81 750 50
Spain 74 431 19
Saudi Arabia 72 179 36
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Table 5

The Most Productive Organization for Students’ Writing Skills Research Articles

Organization Country Documents Cited Total Link Strength
Arizona State University )lA\Jrr:é?idC:tates of 9 208 17
Georgia State University ngﬁi:tates of 7 122 6
University of Delaware United States 7 55 9
Utrecht University Netherlands 6 175 6
University of Amsterdam Netherlands 5 122 7
Prince Sattam Bin Abdulaziz University Saudi Arabia 5 18 7
Universidad Técnica Particular de Loja South America 5 9 0
University of Porto Portugal 4 147 1
Educational Testing Service United States 3 75 3
Texas A&M University United States 2 44 7
The Level of Education with The Most Widely DISCUSSION

Used in Students’ Writing Skills Research
Articles

This study analyzed bibliographic database files to deter-
mine the level of education that becomes the context of
studies on students’ writing (elementary school, primary
school, high school, and higher education). The fields used
are titles and abstracts with the whole counting method. The
minimum number of occurrences is set at five, and the max-
imum number of terms is set at 2807 terms. Based on this
analysis, the results show that the level of education with
the most widely used for research on students writing skills
is higher education (f= 121), followed by secondary school (f=
71), elementary school (f= 43), and high school (f= 39). The
complete data is presented in Figure 8.

Opportunities and Novelty for Future Writing
Skills Research

Opportunities for further research and novelties identified
in this study based on the bibliometric analysis of students’
writing skills research from the Scopus database in 2014-
2023 are presented in Figure 9.

Based on Figures 9 A, B, C, and D, several novelty studies on
students writing skills were found, such as research on ar-
gumentative writing, collaborative writing, EFL learners, and
writing attitude as a topic that still has a chance and has not
been widely carried out during the last ten years according
to the Scopus database bibliometric analysis.

In today’s educational environment, students’ writing skills
are undeniably important. Mastery in writing is crucial for
achieving academic excellence and effective communication
in both professional and personal settings. Studies show
that solid writing skills are closely associated with better
academic results and enhanced cognitive skills (Graham &
Perin, 2007). Proficient writing supports critical thinking and
problem-solving skills, essential for handling complex issues
(Graham, 2006). Additionally, in the current digital age, the
skill to express ideas clearly and convincingly is increasing-
ly necessary for success across various domains (National
Commission on Writing, 2004). Therefore, prioritizing writ-
ing instruction is fundamental to equipping students for fu-
ture challenges.

Some important findings obtained based on bibliometric
analysis in the study of students’ writing skills are the most
widely used keywords in students’ writing skills, the most
used word in the abstract on students’ writing research, the
total number of authors of research articles on students
writing skills, the most popular publisher, the most produc-
tive countries and organization, the level education, and the
opportunities.

The Frequency of Research on Students’
Writing Skills in 2014-2023 (RQ1)
Based on the findings of a bibliometric analysis of 2214

research articles in the last ten years on the Scopus data-
base, this study obtained data related to the keywords that
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Figure 8

The Level of Education with the Most Widely Used in Students’ Writing Skills Research Articles
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were most widely used in titles and abstracts, authors with
the highest number of citations, publishers with the high-
est number of publications, the most productive countries,
and organizations in research. The study also collected data
about the writing skills of the students under study, their
level of education, and opportunities or novelties for future
research. From the findings of a bibliometric analysis on the
Scopus database for 2014-2023, research on students’ writ-
ing skills has increased from 2014 to 2020 and fluctuated
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from 2021 to 2023. During this period, the highest number
of publications occurred in 2022.

The Most Widely Used Keywords in Students’
Writing Skills Research Articles (RQ2)
The most widely used keywords in students writing skills re-

search articles were obtained in 10 clusters with the most
keywords: “writing.” These results are relevant to other key-
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words, such as “writing skills” and “academic writing,”the most
widely used in writing skills research (see Figure 6). Writing
skills were the search terms that were most frequently uti-
lized in this survey. This finding indicates that most of the
research focuses on writing skills in the academic field. For
instance, Wale and Bogale (2021) stated that students who
participated in inquiry-based writing instruction improved
their academic writing skills. Meanwhile, Shulgina et al.
(2024) state that obtaining additional comments during on-
line peer editing is an effective way to enhance students’
writing performance further because peer editing is crucial
in developing students’ academic writing.

The Most Commonly Used Words in the
Abstracts of Research Articles on Students’
Writing Skills (RQ3)

Analyzing the most widely used words in the abstract gets
as much data as possible in 7 clusters with the word “effect,”
the word most used in the abstract. Other words that are
widely used are “test,” “control group,” “experimental group,”
and “grade” (see Figure 7). These results indicate that most
research articles on students’ writing skills focus on the in-
fluence or effect caused by the research group (experimental
and control) on learning outcomes (grade) after a series of
learning activities and tests. For instance, Arici and Kaldirim
(2015) observed that writing instruction courses, which in-
volved Turkish pre-service teachers using activities based on
a process-oriented writing approach, significantly improved
the written expression skills of the experimental group com-
pared to the control group. Ali and Ulker (2020) mentioned
that the pre-test and post-test results indicated a significant
improvement in students’ writing skills through the applica-
tion of Inquiry-based Learning.

The Author with the Highest Number of
Citations in the Student’ Writing Skills Articles

(RQ4)

The total number of authors of research articles on stu-
dents’ writing skills based on the Scopus database is 2158
authors from 2214 publications. The three authors in this
field of study with the most citations are Graham, Hwang,
and Kent. Graham (2019) stated that if students want to be
successful at school, at work, and in everyday life, students
must learn to write. Writing cannot happen naturally but re-
quires practice and proper instruction, especially in formal
education. To practice writing skills, Hwang et al. (2014) train
students with the help of mobile devices to be more flexi-
ble and develop their writing skills anywhere and anytime.
As a result, students are not only able to write more sen-
tences, but they are also able to describe the objects they
write about clearly and thoroughly. Kent et al. (2014) carried
out a study on a framework for the progression of students

writing, encompassing a collaborative focus on reading
abilities, spelling, fluency in handwriting, and oral language
elements. The findings indicated that the mindfulness ap-
proach demonstrated a more suitable fit than the one solely
based on language and literacy elements. Writing skills are
an essential aspect that can be applied at various levels of
education, individually and collaboratively.

In addition, learning writing skills can also be integrated
using media such as game-based learning and augmented
reality. Wang (2014) states that language learning can be
done collaboratively using social networking platforms. This
is one of the new approaches to teaching that has emerged
due to the influence of technological advances. Wang (2017)
also uses technology as a tool in students writing learning
with Augmented Reality media. Wang stated that AR is a ref-
erence that teachers can use to encourage students to have
good writing skills.

The other frequently cited topics include research by Charon
et al. (2016), which explored the significance of creative writ-
ing for students; Koster et al. (2015), which examined effec-
tive writing interventions for elementary students; Lin et al.
(2018), which demonstrated how flipped contextual game-
based instruction can improve students’ English writing
performance; Naber & Wyatt (2014), who investigated the
impact of reflective writing interventions on critical think-
ing skills and student attitudes; and Graham et al. (2018),
which assessed the effectiveness of literacy programs that
combine reading and writing instruction. Thus, based on
the ten articles with the highest citation counts, research on
students’ writing skills from 2014 to 2023 covers aspects of
the writing process, strategies, and techniques that can fa-
cilitate students to improve their writing skills.

Authors with many citations often play a crucial role in re-
search. Their publications can lay the groundwork for fur-
ther studies, advance scientific disciplines, and offer valu-
able references for other researchers. However, the impact
of a highly cited author is determined by the number of
citations and the quality and context of those citations. Re-
search shows that not all citations are necessarily positive,
as some may critique or challenge the original work (Huang
etal, 2022; Xu et al., 2022).

Articles with many citations can shape other researchers’
perceptions of topics or fields. A study on the role of highly
cited articles indicates that such papers can be markers of
scientific productivity and intellectual impact (Plomp, 1990).
Nonetheless, it isimportant to recognize that citations might
sometimes reflect the popularity of a topic rather than the
inherent quality or positive influence of the research. Thus,
while high citation counts are generally seen as a good sign,
the actual impact of a highly cited author is determined by
the contribution their work makes to scientific advancement
and discussion.
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The Publisher Publishes the Most Articles on
Students’ Writing Skills (RQ5)

Regarding the publishers that publish the most articles on
students’ writing skills, Reading and Writing, Asian EFL jour-
nal, and International Journal of Instruction are the top three
publishers with the most publications based on the number
of documents identified. These three journals can be a ref-
erence for teachers to find out and apply the latest research
results to improve students’ writing skills in this area. Also,
for researchers, these journal references can make it eas-
ier to find gaps or novelties that have been carried out by
other researchers worldwide and as a reference for pub-
lishing their research articles. However, it should be under-
lined that the level of popularity of these research findings
is based on the quantity of publications. Meanwhile, it does
not mean that other journals that do not have a large num-
ber of publications are not popular or of good quality. Just
because a journal such as “The Asian EFL Journal” publishes
monthly does not mean it is better than other journals that
publish less often.

Beyond the top three journals listed in Table 3, which rank
as the most popular journals for publications on students’
writing skills, several other journals between ranks 11 and
20 can also be considered for publishing articles in this field.
These journals include Frontiers in Education, Indonesian
Journal of Applied Linguistics, Asian ESP Journal, Internation-
al Journal of Language Education, Journal of Language and
Linguistic Studies, TESOL International journal, International
Journal of Applied Linguistics and English Literature, Journal of
Second Language Writing, Journal of Language and Education,
and International Journal of English Language and Literature
Studies.

Some popular journals may be influenced by factors such
as publication frequency, acceptance rate, speed of publi-
cation, special issues, publication fee, and the journal's in-
dexing rating. For authors, before publishing an article in
a journal, it is recommended to check all the details about
the journal, especially the indexing status of those journals
through platforms like SCImago Journal & Country Rank
(SJR) or by checking the Scopus source page. For instance,
although the International Journal of Instruction is one of
the most popular journals that publishes a lot of content
about students’ writing skills, it has recently been discontin-
ued from Scopus indexing.

Countries and Organizations Most Productive
in Research on Students’ Writing Skills (RQ6)

The Most Productive Countries in Research on
Students’ Writing Skills

Over the past decade, the most productive countries in re-
search on students’ writing skills, based on the number of

identified documents, are the United States in first place,
Indonesia in second place, and Malaysia in third place (see
Table 4). At the same time, the countries ranked from fourth
to tenth in research on students’ writing skills are Turkey,
the United Kingdom, Iran, China, Australia, Spain, and Saudi
Arabia. They are nations from diverse continents, including
the Americas, Asia, and Europe. Regarding article citations,
the United States leads, with Australia in second place and
the United Kingdom in third. Additionally, regarding the
overall strength of article links, the United States ranks first,
followed by the United Kingdom in second and Australia in
third. This indicates that the United States excels not only in
the volume of research article publications but also in the
number of citations and the strength of interconnected arti-
cle links. Conversely, although Indonesia and Malaysia have
published more articles than Australia and the United King-
dom, their citation counts and article link strengths do not
surpass those of Australia and the United Kingdom.

The Most Productive Organization in Research on
Students’ Writing Skills

Arizona State University is the leading organization in the
United States for publishing research on students’ writing
skills, as evidenced by the number of documents published
(see Table 5). Other prominent organizations based on doc-
ument counts include Georgia State University, the Universi-
ty of Delaware, Educational Testing Service, and Texas A&M
University in the U.S.; Utrecht University and the University of
Amsterdam in the Netherlands; Prince Sattam Bin Abdulaziz
University in Saudi Arabia; Universidad Técnica Particular de
Loja in South America; and the University of Porto in Por-
tugal. In terms of citations, Arizona State University leads
with 208 citations, followed by Utrecht University with 175
citations in second place, and the University of Porto with
147 citations in third place. This indicates that Arizona State
University is not only the most prolific in publishing research
on students’ writing skills but also significantly influential, as
reflected in the high number of citations, demonstrating the
impact and relevance of its publications.

Education Level is the Most Commonly Studied
Factor in Research on Students’ Writing Skills

(RQ7)

Most studies about students’ writing took place in higher
education contexts, followed by secondary school, elemen-
tary school, and high school (see Figure 8). In this bibliomet-
ric analysis visualization, one of the keywords identified as
the most widely used in research on students’ writing skills
is “Academic Writing” (see Figure 7). These visualization
findings support the findings in Figure 8. Swales and Feak
(2012) describe academic writing as a unique genre marked
by its formal tone, organized structure, and adherence to
specific disciplinary norms. It is a key method for commu-
nicating and evaluating scholarly ideas in higher education.
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Mastering academic writing requires more than just under-
standing language mechanics; it demands a deep grasp of
the disciplinary context and the ability to meet complex aca-
demic expectations. This complexity highlights the need for
specialized instruction and support to help students develop
strong writing skills (Gillett et al., 2009). Historically, the fo-
cus on enhancing writing skills in higher education stems
from the belief that these skills are essential for academic
and professional success, which has shaped the direction of
research (Hyland, 2003).

The Future Writing Skills Research
Opportunities (RQ8)

The areas that need further research and exploration are
argumentative writing, collaborative writing, EFL learners, and
attitude writing (see Figure 9 A, B, C, D). An explanation of
these aspects is presented in the following paragraph.

Argumentative Writing

Argumentative rhetoric aims to persuade others to adopt
the writer's or reader’s desired beliefs and behaviors by ma-
nipulating their attitudes and opinions (Ka-kan-dee & Kaur,
2015; Keraf, 2010). In other words, argumentative writing is
when the writer presents reasons and evidence to support
their argument and convince the reader of the position’s va-
lidity (Harmer, 2004). An effective scientific argumentative
essay should adhere to specific standards. This requires en-
suring that the statement is supported by solid reasoning,
evidence, or data and, if applicable, incorporating counter-
arguments to strengthen the author’s position (Mulyati &
Hadianto, 2023).

Studies in the cognitive tradition, like those by Graham et
al. (2018), show that argumentative writing development
in students’ is influenced by factors like writing goals and
knowledge of persuasion genres. These studies often em-
ploy interventions to improve students’ argumentative
writing skills. While there is existing research, the ongoing
exploration into the factors that influence argumentative
writing suggests that this area still requires more nuanced
investigation, mainly from various educational and cultural
perspectives.

Collaborative Writing

Collaborative writing, on the other hand, is a potent tech-
nique that promotes critical thinking, peer learning, and ac-
tive engagement in the final output. The requirement to deal
with structuring, negotiating, and merging ideas in written
form led to introducing more conventional approaches into
the classroom, making collaborative writing a relatively
young discipline compared to other practices (Dobao, 2012).
In collaborative learning, students should be organized into
study clusters, facilitating collective effort, the opportunity
to engage in conversations with peers, a strong inclination

to educate group members, and utilizing students’ interac-
tion within these collaborative groups for their advantage
(Ghufron et al., 2023).

Research on collaborative writing, especially in educational
settings, indicates that it serves as an effective bridge for en-
hancing argumentative writing skills. Studies have explored
its role in fostering peer discourse, improving writing syn-
thesis, and integrating conflicting information from multi-
ple sources. While collaborative writing has been studied,
understanding its full potential and diverse applications in
different learning contexts (such as EFL environments) re-
mains an open research area (Granado et al., 2019; Matos,
2021).

EFL Learners

In the context of EFL, further study is required. EFL refers to
individuals who study English in nations that do not speak
the language. Japanese citizens, for instance, who study
English, are EFL learners (Iwai, 2011). Harmer (2007) has a
similar definition, limiting EFL to English teaching in which
students take short courses in English or learn English in
their home country. Proficiency in writing is crucial for En-
glish as a Foreign Language (EFL) students, particularly in
the contemporary era where effective written communica-
tion is gaining heightened significance (Kusumaningrum et
al., 2019).

There is increasing interest in how technologies like chat-
bots assist EFL students in argumentative writing. However,
since these technological interventions are relatively new,
there are gaps in understanding how these tools affect stu-
dents’ writing skills, attitudes, and learning processes. Fur-
ther studies could explore long-term effects and the best
practices for incorporating such technologies into the EFL
classroom (Guo et al., 2021).

Writing Attitudes

Regarding students’ writing attitudes, Ni‘'mah et al. (2017)
state that it considerably impacts students’ writing skills.
Students’ writing skills are significantly affected by writing
attitudes (Graham & Perin, 2007). Here, kids with a positive
mindset demonstrate superior writing abilities to those with
a bad attitude. Negative attitudes can hamper an effective
writing process. This mentality can be detrimental to writ-
ing because it is a complex endeavor requiring much work.
Attitudes, such as cognitive involvement, influence writing
skills. For instance, students who write more diligently and
with more effort than students with fewer positive views
do so (McKenna et al., 1995). Writing attitudes have been
a topic of interest, but there is an ongoing need for more
comprehensive studies to understand its impact on writing
proficiency and its interaction with other variables (Graham
& Perin, 2007).
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Based on previous research, this bibliometric analysis re-
veals that argumentative writing, collaborative writing, EFL
learners, and writing attitudes influence students’ writing
skills. Murtadho (2021) underscores the significance of argu-
mentative writing as a critical area for researchers seeking
to enhance college-level writing. Additionally, Pham (2021)
highlights the substantial improvement in writing fluency
observed in students who engage in collaborative writing
in group and individual assignments. Furthermore, Chen
(2022) emphasizes that EFL learners generally perceive mas-
tering effective writing as one of the most challenging and
frustrating aspects of language learning. Similarly, Ozen and
Duran (2021) discuss the importance of writing attitude, em-
phasizing its close relationship to the practical implemen-
tation of skills in language learning programs. These skills
include writing short texts and composing stories. Teachers
can support and guide students to cultivate a positive atti-
tude towards writing at every stage of writing development,
serving as mentors and participants.

Students’ writing proficiency is significantly influenced by
their exposure to different writing theories and genres. Ef-
fective writing instruction incorporates theoretical frame-
works that address both the cognitive aspects of writing
and the structural elements of various genres, leading to
improved writing outcomes (Bereiter & Scardamalia, 1987).
The quality of writing is significantly affected by the process-
es and techniques writers use and their motivation levels.
Effective writing instruction should address these elements
to enhance students’ writing skills and outcomes (Applebee
& Langer, 2011). Furthermore, successful writing comes
from various strategies and techniques supporting the writ-
ing process, such as organization, coherence, and language
use. Motivation also plays a crucial role, affecting writers’
persistence and commitment to refining their work (Gra-
ham & Perin, 2007).

Historically, several researchers have studied the topic of
students’ writing skills using bibliometric analysis, includ-
ing Crosthwaite et al. (2022), Hyland and Jiang (2022), and
Sun and Lan (2023). However, these studies only focus on
aspects such as L2 written corrective feedback or the inter-
action aspect in written texts. In contrast, our bibliometric
analysis takes a broader approach, considering the gener-
al context of students’ writing skills. Our goal is to identify
trends and opportunities related to the writing skills that
students should possess. Furthermore, we include data
from all countries, regardless of whether English is their pri-
mary language. Therefore, it is crucial to investigate further
the essential aspects of students’ writing skills across vari-
ous countries and languages. By doing so, we can improve
students’ writing skills at different educational levels.

The expected outcome of this analysis is to identify future
trends and opportunities for students’ writing skills. How-
ever, the findings of this bibliometric analysis cover essen-
tial aspects such as argumentative writing, collaborative

writing, EFL learners, and writing attitude. Research on stu-
dents’ writing skills has decreased in intensity from 2021 to
2023. In today’s technological era, writing skills are crucial
for students, especially in technology and digital literacy.
The advancement of science and technology should encour-
age teachers, researchers, and students to improve their
writing skills actively. Nowadays, students are expected to
be critical in various areas, not just science.

Additionally, students need to be able to collaborate on
various tasks, including writing. Moreover, students from
countries where English is not the primary language must
learn foreign languages to support their knowledge. Fur-
thermore, since writing is an effort to convey information,
students’ must also use proper ethics in writing so that the
meaning of their text aligns with the purpose of the writing.
Research on students’ writing skills, including argumenta-
tive writing, collaborative writing, EFL learners, and writing
attitude, is precious for improving students’ writing skills.
Not only in the academic realm but also in students’ writ-
ing skills will help them achieve tremendous success in their
professional careers.

Limitations

The limitation of this research is that it only uses Scopus da-
tabase. Additionally, the research parameters are limited to
analyzing research frequency, commonly used words in arti-
cles and abstracts, authors with the highest citation counts,
prominent publishers, the productivity of countries and or-
ganizations, and educational levels. In the future, conduct-
ing bibliometric analysis using multiple data sources such
as Web of Science (WOS), EBSCO, Eric, Microsoft Academic,
Google Scholar, and various other databases will produce
better results. Furthermore, other indicators, such as con-
tent analysis, research methods, and data analysis, can also
be used to enrich the data analysis results. Moreover, this
type of bibliometric analysis will provide more valuable in-
formation for readers, researchers, authors, teachers, and
students.

CONCLUSION

This study aims to find trends and novelties in students’
writing skills research in the last ten years (2014-2023) us-
ing bibliometric analysis from the Scopus database. The
results of this bibliometric analysis demonstrate that since
2014, there has been a rise in research on students’ writing
abilities. Several international journals that can be used as
references in this research are Reading and Writing, Asian EFL
Journal, and International Journal of Instruction. From this bib-
liometric analysis, argumentative writing, collaborative writ-
ing, EFL learners, and writing attitudes have not been widely
practiced in the last ten years. These four topics can be used
as one of the research themes for students writing skills at
various levels of education for future researchers.
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Several innovations in this field have been applied in various
research over the last ten years, such as structured training
and integrating technology such as mobile devices, games,
augmented reality, social networks, methods, and learning
models at various levels of education. Findings from this
analysis, such as argumentative writing skills, collaborative
writing, EFL learners, and writing attitudes, are interesting
topics to research and develop in the future. Teachers or
researchers can analyze, research, or integrate these rare
topics to improve students’ writing skills at various levels of
education. These findings hold significance within writing
skills, serving as valuable points of reference and sugges-
tions for forthcoming investigations and educational en-
deavors. By incorporating these revelations into their work,
educators and scholars can leverage these insights to un-
cover diverse crucial facets of writing skills that may have
eluded prior research efforts.

The limitation of this research is that it only uses Scopus da-
tabase. Furthermore, the research parameters are confined
to analyzing research frequency, commonly utilized words
in articles and abstracts, authors with the highest citation
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