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Text analytics can be applied in education to gain insights into student learning, teacher
performance, and educational trends by analysing various forms of text-based data
such as student essays, social media posts, and educational resources. While the need
for teacher preparation and training is identified, specific solutions or effective
strategies for equipping educators with the skills and knowledge to integrate graphic
visualizations into their teaching practices might be underexplored. This Scientometrics
study used PRISMA approach (Preferred Reporting Items for Systematic Review and
Meta-Analysis) Using R tool. Scopus databases that were relevant to the research topic,
and its standardized procedures ensured comprehensiveness and replicability. The
study found 85 articles using the PRISMA approach from the Scopus database, with
98.82% being articles and 1.18% from conference proceedings. The number of articles
published increased in 2022, with 33 articles, compared to 22 articles in 2020. The total
number of cited papers was 70, with a total citation of 969. This indicates an increase
in research related to graphic visualization in education due to technological
advancements. The citation per cited paper was 119. Besides, the study identifies the
top 10 countries that have conducted research in graphic visualization, with the United
States leading with 19 studies followed by China with 12 and Spain with 8. The top three
subject areas in the current research trends are Computer Science education with 78
publications, Engineering education with 33, and Social Science education with 14.
Other fields related to language and linguistics are also being given special attention.
These findings suggest that education systems and research in education are keeping
up with global developments. There is potential for visualizations to be integrated with
Al technologies to provide personalized learning experiences, while ensuring that
visualizations are accessible to all students, including those with visual impairments.
Studies have shown that using these approaches in education can enhance student
learning and understanding of complex concepts.
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1. Introduction

Text analytics, also known as text mining, is the process of analysing unstructured data such as
written text to extract useful insights and knowledge. In education, text analytics can be used to
analyse various forms of text-based data such as student essays, social media posts, and educational
resources to gain insights into student learning, teacher performance, and educational trends. The
importance of text analytics in education lies in its ability to provide data-driven insights that can
inform decision-making, improve teaching and learning outcomes, and enhance educational
research. For instance, text analytics can be used to identify patterns and trends in student writing
that can help teachers identify areas where students need more support or differentiate instruction
based on student needs. It can also be used to analyse educational resources such as textbooks and
online materials to determine their effectiveness in promoting student learning.

According to [1], text analytics has the potential to transform education by providing real-time
feedback and personalized learning experiences for students. The authors argue that the use of text
analytics can help educators identify individual learning styles, tailor instructional strategies to meet
the needs of different students, and track student progress more effectively. In addition, a study by
[2] found that text analytics can be used to analyse online discussion forums to identify topics and
themes that are of interest to students and to determine the effectiveness of online discussions in
promoting student learning. Text analytics is a powerful tool that can help educators and researchers
gain insights into student learning, teacher performance, and educational trends. Its importance in
education is likely to grow as the amount of digital data generated by students and teachers
continues to increase.

Technology that has enabled the widespread use of graphic visualization is the development of
software tools such as Tableau and Power BIl. These tools allow users to create interactive and
dynamic visualizations of data, making it easier to explore and analyse complex datasets. In
education, these tools can be used to visualize student performance data, demographic data, and
other information to help educators make data-driven decisions [3].

Text analytics can be used to analyse student writing and provide feedback that can improve their
writing skills. Using automated text analysis improved student writing skills by providing specific
feedback that students could use to improve their writing [4]. Text analytics can also be used to
analyse teacher performance, such as classroom observations and evaluations. By using text analytics
to analyse teacher evaluations provided insights into the strengths and weaknesses of teachers,
which could be used to improve teacher performance [6]. Text analysis of teacher feedback from
online forums helped to identify areas where teachers needed additional support [5].

Technology that has enabled the use of graphic visualization is virtual reality (VR) and augmented
reality (AR) technologies. These technologies allow users to immerse themselves in a virtual or
augmented environment and interact with data in new and innovative ways. In education, VR and AR
can be used to create immersive learning experiences, allowing students to explore complex
concepts and ideas more engagingly and interactively [7].

Additionally, the use of technology has also enabled the development of new types of
visualizations, such as network graphs, heat maps, and word clouds. These types of visualizations can
provide new insights into data and information that may not be easily understood through traditional
methods of visualization [5]. So, this review is to explore the use of graphic visualization and examine
the trends and impact in education using Scientometric analysis.

Text analytics has become an increasingly popular tool in education, particularly in the area of
learning analytics. Learning analytics involves collecting, analysing, and using data about learners and
their contexts to understand and optimize learning and the environments in which it occurs. Text
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analytics can be used to analyse a wide range of educational data, including text-based data such as
student essays, discussion forum posts, and social media posts.

According to [6], text analytics has the potential to transform education by providing insights into
student learning and engagement. The authors note that text analytics can be used to analyse
patterns in student writing, identify gaps in learning, and track student progress over time. They also
suggest that text analytics can be used to personalize learning by providing students with
individualized feedback and recommendations based on their learning styles, interests, and needs.

The use of text analytics in higher education to support student success [7]. The authors found
that text analytics can be used to identify at-risk students and provide targeted interventions, as well
as to support faculty in developing more effective teaching strategies. These studies suggest that text
analytics has the potential to transform education by providing new insights into student learning
and engagement. By analysing large datasets of text-based data, text analytics can help educators to
identify patterns and trends, as well as develop personalized learning experiences for individual
students. As the field of learning analytics continues to grow, text analytics will likely become an
increasingly important tool for educators and researchers alike.

The use of interactive visual aids, such as simulations and animations, improved students'
understanding of physics concepts and helped to bridge the gap between abstract theories and
concrete phenomena [8]. The authors concluded that the use of graphic visualization can enhance
the quality of instruction and improve student performance. Data visualization techniques can be
used to present complex data in a clear and understandable format, allowing researchers to identify
patterns and trends. For instance, data visualization was used to analyse the effects of the COVID-19
pandemic on nursing education [9]. The authors used charts and graphs to illustrate the impact of
the pandemic on nursing program enrolment and completion rates, as well as to identify the
challenges faced by nursing students and educators. By presenting information in a visual and
interactive format, graphic visualization can help to engage students and improve their
understanding of complex concepts. Additionally, it can help researchers to identify patterns and
trends in educational data, ultimately leading to more effective educational practices and policies.

A meta-analysis by [10] examined the impact of various teaching methods on students' learning
outcomes. The authors found that the use of graphic organizers, which are visual aids that help
students organize and understand information, had a positive effect on students' learning outcomes
across multiple subjects and grade levels. Students who received instruction with graphic
visualization had higher scores on their exams and performed better on programming assignments
compared to those who received traditional instruction. On the other hand, the finding shows the
use of graphic visualization can enhance students' problem-solving skills and improve their
performance in programming tasks [11].

One of the most significant challenges with text-based data in education is the quality of the text
itself [12]. Text quality can be affected by factors such as spelling errors, grammatical mistakes, and
the use of informal language [13]. Text-based data can often be ambiguous, making it challenging to
interpret the data accurately. Ambiguity can arise from factors such as multiple interpretations of
words or phrases, sarcasm, and idiomatic expressions [14].

These studies suggest that the use of graphic visualization in classroom learning can have a
positive impact on students' learning outcomes. By presenting information in a visual and simplified
format, graphic visualization can help students to understand and remember complex concepts,
improve their problem-solving skills, and enhance their performance on exams and assignments [15].
And in this study focus on text analytics and graphic visualization use in education. Research in this
area can provide insights into how cognitive processes are influenced by visual learning [16]. This can
lead to the design of visualizations that align with how the human brain processes and retains
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information. Based on the literature below the research question will be answered in this review
paper:

i.  How far has the graphic visualization approach in education research progressed in the
publication?
ii. What is the scientific productivity pattern in the graphic visualization approach in
education field research?
iii.  What is the main area of the graphic visualization approach in education research?
iv.  What is the future direction of the graphic visualization approach in education?

2. Methodology

This section explains the selection of appropriate methods and procedures for data collection and
analysis, as well as the development of a research framework and research questions.

2.1 Scientometric Analysis

Scientometrics is the quantitative study of science, technology, and innovation. It involves the
analysis of bibliographic data, citation patterns, and other quantitative indicators to measure and
evaluate the productivity, impact, and influence of scientific research [17]. The scientometric analysis
is used in various fields, including research evaluation, science policy, and information science [18-
20]. This study used Scientometric analysis typically involves the use of bibliographic databases,
citation analysis tools, and other statistical methods to identify patterns and trends in scientific
research.

2.2 PRISMA Approach (Preferred Reporting Items for Systematic Review and Meta-Analysis)

To address the research questions, this study utilized the PRISMA approach (Preferred Reporting
Items for Systematic Review and Meta-Analysis) in combination with Scientometric analysis Using
the R tool. The PRISMA approach as shown in Figure 1 facilitated the selection of articles from Scopus
databases that were relevant to the research topic, and its standardized procedures ensured
comprehensiveness and replicability. The inclusion criteria are characteristics that studies must
possess to be considered for inclusion in the review [21,22]. In this study, the inclusion criteria
required as below:

i.  Publication type: the study focuses on research articles and conference proceedings.
ii.  Period: The study was limited to articles published between 2019-2023
iii.  Research field: The study focuses on graphic visualization in education
iv.  Language: English

The exclusion criteria help to refine the analysis and ensure that the results are relevant and
reliable. The exclusion criteria for this Scientometric study include:

i.  Publications that are outside the scope of the research area or research question would
be excluded. In this, a Scientometric analysis of research publications in the field of
genetics would exclude publications on unrelated fields such as non-technology graphic
visualization.
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ii.  Publications that are not written in English excluded.

iii.  Publications that lack essential data such as the author's name, the publication date, the
growth of research output, and other bibliometric information are excluded.

iv.  Publications that are duplicated across multiple databases or sources are excluded.

Topic Graphic Visualization in Education

A

Database: Scopus

g Scope & Coverage Sfearch Field: Article Title
2 Time Frame: 2019-2023
20 . lish
= Language: Englis
o3 Source Type: Journal
S Document Type: Article, Conference Paper & Review
3
o
g
= TITLE-ABS-KEY (Graphic Visualization in Education AND Graphic

Keywords.& Search Visualization in technological educational AND in AND Graphic

String Visualization” OR “graphic visualization”) AND LIMIT-TO (PUBYEAR,
2019 TO 2023)) AND ( LIMIT-TO ( LANGUAGE, “English" ) ) AND (
v LIMIT-TO ( SRCTYPE,"j" ) )
Date Extracted
# 05 March 2023
o
{=
g
o Record Identified &
O
G Screened n =483
Record Removed Refine 1: Document type: exclude erratum (n=300)
Refine 2: Language: Limit to English (n=96)
Record Included for
Bibliometric Analysis n=85
Fig. 1. PRISMA flowchart of data inclusion and exclusion [23]
3. Findings

3.1 Progressed in the Publication on Graphic Visualization Approach in Education

A total of 85 studies were found using the PRISMA approach from the Scopus database. The
Scopus database was selected for this study because being indexed in Scopus is considered an
indicator of journal quality and impact, as it meets certain criteria for scholarly publishing, such as
peer review and editorial standards. The findings as shown in Table 1 mentioned that 98.82% of the
studies are articles and 1.18% are from conference proceedings.
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Table 1

Annual Progress on Publication of Graphic Visualization
Year TP % NCP TC c/pP C/CP h g
2023 3 3.53% 3 200 66.67 66.67 0 O
2022 33 38.82% 20 102 3.09 5.10 5 9
2021 15 17.65% 15 168 11.20 11.20 7 12
2020 22 25.88% 21 214 9.73 10.19 9 13
2019 12 14.12% 11 285 23.75 2591 6 11

Total 85 100.0% 70 969 114.4 119.1 27 45
*Total Publication (TP), Number of Cited Publication (NCP),
Total Citation (TC), Citation Per Paper (C/P), Citation per Cited
Paper (C/CP), Hirsch index (-h), G index (-g)

The results indicate as in Figure 2 that the number of articles published from 2019 to 2023 is 85,
and the trend shows that 38.82% of them were published in 2022, which is 33 articles compared to
other years. Furthermore, 22 articles were published in 2020, and the total number of cited papers
(NCP) is 70, with a total citation (TC) of 969. This indicates an increase in publications and research
related to graphic visualization in education, reflecting the growing importance of graphic
visualization based on technological advancements. Meanwhile, the citation per cited paper (C/CP)
shows a metric of 119.1, confirming the study's findings of an increase in research in the field of
graphic visualization. Finally, Table 1 shows that there are 27 articles indexed in h and 45 indexed in
g. Both the h-index and g-index have been widely used in the academic community as a way to
evaluate the impact and productivity of researchers, although they are not without their limitations
and criticisms.

Annual Progress on Publication
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*Total Publication (TP), Number of Cited Publication (NCP), Total Citation (TC), Citation Per Paper (C/P)
Fig. 2. Annual Progress on Publication of Graphic Visualization
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3.2 Scientific Productivity Pattern in the Graphic Visualization Approach in the Education Field
Research

The study findings as in Table 2 show the top 10 countries that have published and conducted
research in the field of graphic visualization. Scientometric analysis indicates that the United States
of America has conducted the most studies, with a total of 19 studies (22.35%) ranking highest. This
is followed by China with 12 articles (14.12%) published, while Spain has published eight articles
(9.41%).

Table 2
Top Ten Countries Productivity on Graphic
Visualization

Country TP %
United States 19 22.35
China 12 14.12
Spain 8 9.41
United Kingdom 6 7.06
Canada 5 5.88
India 4 4.71
Taiwan 4 4.71
France 3 3.53
Germany 3 3.53
Malaysia 3 3.53

*Total Publication (TP)

This indicates in Figure 3 as that these countries are ensuring that their education system and
research in education are keeping up with global developments.

Geographical Distribution of Publication

TP

XCanada Russia I 19

5

o« -

3

Brazil

Australia
2

Powered by Bing
© GeoNames, Microsoft, Navinfo, TomTom

Fig. 3. Top Ten Countries Productivity on Graphic Visualization
3.3 The Main Area of the Graphic Visualization Approach in Education Research
Scientometric analysis as in Table 3 shows the top ten subject areas that are the main focus of

the current research trends. Among them, Computer Science education is the largest field with a
total of 78 publications (91.76%), followed by Engineering education with a total of 33 publications
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(38.82%), and Social Science Education with 14 studies (16.47%). These research findings indicate
that many other fields are being given special attention, particularly subjects or areas related to
language and linguistics.

Table 3
Top Ten Subject Area on Graphic
Visualization

Subject Area TP %
Computer Science 78 91.76
Engineering 33 38.82
Social Sciences 14 16.47
Mathematics 9 10.59
Materials Science 7 8.24
Medicine 7 8.24
Chemistry 4 4.71
Health Professions 4 4.71
Physics and Astronomy 4 4.71
Arts and Humanities 3 3.53

*Total Publication (TP)
3.4 The Future Direction of the Graphic Visualization Approach in Education

The future direction of this approach in education is likely to involve the integration of new
technologies and tools to create more interactive and engaging visualizations [23]. One area of
growth is in the use of augmented and virtual reality. These technologies allow students to explore
and interact with visualizations in 3D space, which can enhance their understanding of complex
concepts [24,25]. For example, a study by [26,27] found that using augmented reality visualizations
helped students improve their understanding of anatomy. Another area of growth is in the use of
data visualization [28]. With the increasing availability of data, there is a need for students to be able
to analyse and interpret this information. Data visualization can help students understand patterns
and trends in data more easily. A study by [29] found that using data visualizations in a statistics
course improved students' ability to interpret and analyse data. Lastly, the use of graphic visualization
in education is likely to become more personalized. As technology advances, it is becoming easier to
create visualizations that are tailored to individual student's needs and learning styles. Besides, [30]
found that using personalized visualizations helped students with different learning styles to
understand chemistry concepts better. With the increasing use of artificial intelligence in education,
there is potential for visualizations to be integrated with Al technologies to provide personalized
learning experiences [31]. For example, visualizations could be used to help Al systems understand a
student's learning style and adjust their approach accordingly. As education becomes more inclusive,
it is important to ensure that visualizations are accessible to all students [32]. This could involve
creating visualizations that are compatible with screen readers or designing visualizations with high
contrast for students with visual impairments.

4. Discussion

The effective use of graphic visualization in the classroom requires careful consideration of
various factors, such as accessibility, instructional design, and technological infrastructure. In this
context, the use of text analytics and Scientometric analysis can help to explore the impact and trends
of graphic visualization in classroom learning [33]. This article aims to provide an overview of the
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current state of graphic visualization in education, review previous studies on its impact on classroom
learning, discuss the challenges associated with its use, and propose future directions for research
and development. Based on the Scientometric analysis There are several challenges associated with
the use of graphic visualization in education. Some of these challenges include:

i. Limited access to technology: One of the main challenges in incorporating graphic
visualization in education is the limited access to technology in many classrooms.
According to a study by the National Center for Education Statistics, only 44% of schools
in the United States have high-speed internet access in every classroom [15]. This can limit
the ability of educators to effectively use graphic visualization tools in their teaching.

ii.  Limited training and support: Another challenge is the lack of training and support for
educators to effectively use graphic visualization tools in their teaching. Many teachers
may not have the necessary skills or knowledge to use these tools effectively, or may not
have access to professional development opportunities to improve their skills [16].

iii.  Difficulty in interpreting visualizations: Another challenge is the difficulty that some
students may have in interpreting visualizations. Research has shown that students may
have difficulty interpreting certain types of visualizations, particularly if they are
unfamiliar with the subject matter [17]. This can limit the effectiveness of using graphic
visualization as a teaching tool.

iv.  Limited accessibility: Another challenge is the limited accessibility of visualizations for
students with disabilities. Many visualizations may not be accessible to students with
visual or hearing impairments, or may not be compatible with assistive technologies [18].

Overall, while there are many potential benefits to using graphic visualization in education, these
challenges need to be addressed to ensure that visualizations are used effectively and ethically in the
classroom. The future direction of graphic visualization in education is an area of active research and
development. Some potential areas of focus for future research include developing more accessible
visualizations. As mentioned previously, one of the challenges associated with graphic visualization
in education is limited accessibility for students with disabilities. There is a need to develop more
accessible visualizations that are compatible with assistive technologies and can be used by all
students [19].

In addition, Investigating the use of immersive technologies such as virtual reality and augmented
reality have the potential to enhance the use of graphic visualization in education. Future research
could investigate the use of these technologies in the classroom and their effectiveness in enhancing
learning outcomes [20]. Exploring the use of data visualization tools such as Tableau and Power B
can be used to create interactive visualizations that allow students to explore data in a more engaging
and meaningful way. Future research could investigate the effectiveness of these tools in enhancing
learning outcomes in various subject areas [21].

5. Conclusion

The article focuses on the use of graphic visualization in education and its impact on classroom
learning. It highlights the importance of careful consideration of factors like accessibility, instructional
design, and technological infrastructure for the effective use of graphic visualization. The article
proposes the use of text analytics and Scientometric analysis for exploring the impact and trends of
graphic visualization in classroom learning. The article also discusses the challenges associated with
its use and suggests future directions for research and development, specifically focusing on the use
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of the R tool for data analysis and visualization. The research questions aim to explore the
effectiveness of graphic visualization in classroom learning, the challenges associated with its use,
and the potential benefits of using text analytics and Scientometric analysis to better understand its
impact. The future of graphic visualization in technology education is expected to continue to evolve
and improve with advancements in technology. One area of particular interest is the integration of
virtual and augmented reality into education. According to [26], the global market for virtual and
augmented reality in education is projected to reach $1.6 billion by 2023, with a compound annual
growth rate of 42.9% from 2018 to 2023 [38]. This growth is expected to be driven by the increasing
adoption of virtual and augmented reality technologies in the education sector. The future of graphic
visualization in technology education is expected to be characterized by the increasing use of
advanced technologies such as virtual and augmented reality, as well as data visualization tools to
help students better understand complex concepts.
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