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Abstract

This study aimed to determine the bibliometric data analysis of English language
research in science education for students with special needs using VOSviewer.
The research data was obtained through a reference management application. We
used the keywords "English language, science education, and students with
special needs" to search for data. Search data was taken from 2012 to 2022. The
results showed that research data for 11 years obtained 993 articles. The number
of studies every year seems to fluctuate with a tendency to decrease. Most of the
research took place in 2013 as many as 195 articles and in at least 2022 as many
as 12. However, until now the main factor that causes research on the theme in
question is unknown. The Covid-19 pandemic may be one of the factors causing
this decline because since 2019 the number of studies that have taken place has
been less than 50. The results of this study explain how important it is to use
bibliometric analysis to find out the phenomena that occur regarding the
development of English language research in science education for students with
special needs. This is expected to trigger the enthusiasm of researchers to
continue to develop research on this topic.

Keywords: Bibliometric, Data analysis, English language, Science education,
Students with Special Needs, VOSviewer.
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1. Introduction

English is an international language used to communicate around the world [1].
The Declaration of English as an international language has a long history. Since
ancient Roman times, it was necessary to have a language that many people could
understand. Thus, people from different countries could understand when
communicating [2]. The language has the designation lingua franca. Lingua franca
is the language used to communicate between people from various backgrounds
[3]. Initially, each region had a different lingua franca before it was agreed that
English would be a common language. English is the oldest language in the world
and appeared around 8 AD [4]. English has experienced rapid development and has
become an international language. Several countries make English the official or
main language. Mastering English is one of the needs to face globalization [5]. One
of the efforts of the government in Indonesia is to make it mandatory for every level
of education to have an English subject [6]. However, not only that, but many
schools also use English in every learning process. This makes research on how to
improve language [7-11], especially English, become popular.

One of the subjects that become mainly reported is in the science learning
process. Science subject is a part of the learning subject of natural phenomena
around us [12-14]. Science education is important for all of us to understand and
learn, especially for students in schools [15-24]. Science education is not only
important for students in general, but for students with special needs as well.
Students with special needs have the same rights in education [25-27]. Important
science education is taught to them, both in English and Indonesian. Research on
the use of English in science education must continue to be developed, especially
those that are closely related to students with special needs.

To find out research on English related to science education and students with
special needs, researchers need tools to interpret research data that has already
occurred. The reference manager application is one of the tools that can be used
for data collection. The application is used as a tool to collect bibliometric data
[28]. After that, VOSviewer is needed to map the required data related to the
keyword themes being searched for. VOSviewer is a program that has a function
to visualize the required data set from the search results of reference management
applications [29-39].

Currently, there are many studies on VOSviewer in the field of Education [40],
Sports [41], Engineering [42], Economics [43], Information Technology [44], and
other disciplines [45-81]. However, until now there has been no research discussing
"computational bibliometric analysis of English research in science education for
students with special needs using VOSviewer".

This research aimed to engineer a bibliometric mapping of English language
research in science education for students with special needs by combining
mapping analysis with VOSviewer software. We use the resulting data
visualization analysis method. The results of the study show that the development
of research on the English language research in science education for students with
special needs has decreased. This can be seen from the data taken from 2012 to
2022. This research is also intended to assist researchers in identifying the research
themes taken. The novelty of this research is the theme of the keywords taken for
analysis, namely English, science education, and students with special needs.
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2. Method

In this study, we took data from sources obtained by search results using three
keywords, namely English, science education, and students with special needs.
Articles indexed in Google Scholar data are used as the basis for retrieving article
data. The reason we used Google Scholar for data search in this study is that Google
Scholar is free, while Scopus has to pay. However, we try to develop it in further
research using the Scopus database. The reference management application
program was used to obtain data in this study. We use Publish or Perish. The
Publish or Perish function is to conduct a literature review, especially on the
keyword topics chosen by us. After that, the article data with the topic we specified
and indexed by Google Scholar is backed up into a file using VOSviewer.

We analysed each data item obtained. The data retrieved is only data related to
keywords. We used article data published from 2012 to 2022. After that, the article
data set is stored in *.ris format. On bibliometric maps, VOSviewer was used by us
to analyse and visualize trends. We also create an article data mapping from a
database source that has been prepared. There are three types of mapping forms,
namely: network, density, and overlay visualization. Next, we filtered the terms
that will appear in the VOSviewer network mapping view.

3.Results and Discussion

3.1. Developments on various English language research in science
education for students with special needs

In this study, we analysed developments regarding English language research in
science education for students with special needs. Data were obtained using the
Publish or Perish program. Publish or Perish is software that is used to harvest
bibliographical metadata of scientific works in all fields of science for free [28].
We obtained research data from 993 articles over 11 years.

Figure 1 shows the number of studies on English themes in science education
for students with special needs which are outlined in the form of articles and have
been published annually from 2012 to 2022. In 2012 there were 179 studies, in
2013 there were 195, in 2014 there were 174, in 2015 there were 87, in 2016 there
were 82, in 2017 there were 90, in 2018 there were 67, in 2019 there were 27, in
2020 there were 49, in 2021 there were 31, and in 2022 there were 12. From these
data, during the 11 years of research development, the most occurred in 2013 and
the fewest research occurred in 2022. The results showed that research
development was fluctuating but tended to decline. That can be seen significantly
from 2020 to 2022. The number of studies looks to be less than 50. Until now, the
exact cause of the decline in the number of studies is unknown. However, the
impact of the CoVID-19 pandemic is thought to be one of the factors causing the
decline in research on English in science education for students with special needs.
The CoVID-19 pandemic has had an impact on various aspects of life, one of which
is the world of research. One of the reasons for the decrease in the number of studies
could be the impact of the COVID-19 pandemic [28].

Table 1 shows the number of studies and the number of citations. Most research
took place in 2013. The lowest number of citations occurred in 2018 and 2020,
namely 1 citation. While the highest number of citations occurred in 2012 with
51344. The highest total number of citations occurred in 2013 with 1806485 while
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the least in 2022 was 1527914 citations. On average, the most citations of each
article occurred in 2019, while the least occurred in 2013.
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Fig. 1. Development of the research.

Table. 1. the number of studies and the number of citations.

. The total Average
. Lowest Highest L
No. Year Articles citation citgtion nu_mbgr of C|tat|on.of each
citations article

1 2012 179 37 51344 1786874 9982.54
2 2013 195 56 13612 1806485 9264.03
3 2014 174 51 23162 1799735 10343.30
4 2015 87 11 27084 1785070 20518.05
5 2016 82 41 29869 1797443 21920.04
6 2017 90 50 35785 1790017 19889.08
7 2018 67 1 15155 1745600 26053.73
8 2019 27 29 16654 1718249 63638.85
9 2020 49 1 18596 1714978 34999.55
10 2021 31 152 5635 1570616 50665.03
11 2022 12 505 13876 1527914 127326.2
Total 993 934 250772 19042981 19177,22

3.2. Visualization science education topic area using VOSviewer

In the VOSviewer data mapping visualization, the relationship between each term
has a minimum number of two relationships. VOSviewer has a function to evaluate
data [44]. VOSviewer evaluates the data obtained and the resulting data in this
study are grouped into 5 groups: Clusters 1 to 5 are represented by 5 colours
including red, green, blue, yellow, and purple. Each cluster has a function to
describe the relationship of each term. Each cluster describes the relationship
between two or more terms [44]. Figure 2 shows the number of items for each
cluster. Cluster 1 totalled 18 items. Cluster 2 totalled 14 items. Clusters 3 and 4
total 13 items. Cluster 5 totalled 6 items.
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Fig. 2. Total items in every cluster.

The research data described by VOSviewer usually has three different
representations on the bibliometric mapping. The three representations include (1)
network visualization, (2) overlay visualization, and (3) density visualization.
Keywords are labelled by coloured circles, and the size of the coloured circles is
closely related to the number of keywords in the abstract and title. The more
frequent the frequency of occurrence, the larger the size of the coloured circles.

Figure 3 shows a visualization of the network for each cluster that is searched
according to the theme or term of the keywords being searched. Network
visualization is represented by lines or nets that connect related terms [44]. This
study consisted of 5 clusters that were visualized on the network visualization
image (Fig. 3). The explanation includes:

(1) Cluster 1 consists of 18 items. These items include age, analysis, covid, data,
educational research, English language teaching, foundation guide, impact,
information, interest, life, linguistics, reader, researcher, social science, text,
and world. This cluster is marked in red.

(2) Cluster 2 consists of 14 items. These items include articles, classes, effects,
English language art, English language learners, evidence, math, meta-analysis,
science teaching, special education, student learning, systematic review, tools,
and word. This cluster is marked in green.

(3) Cluster 3 consists of 13 items. These items include addition, change, chapter,
child, culture, curriculum, disability, history, idea, nature, person, psychology,
and understanding. This cluster is marked in blue.

(4) Cluster 4 consists of 14 items. These items include challenge, discipline,
engineering, higher education, implications, literature, mathematics, quality,
science learning, self, technology, unique need, and university. This cluster is
marked in yellow.
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(5) Cluster 5 consists of 6 items. These items include ability, foreign language, high
school, high school student, intervention, and perspective. This cluster is
marked in purple.
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Fig. 3. Network visualization of the materials keyword.

Figure 4 shows a research overlay visualization on the theme searched
according to keywords. The light colour shows that the newer the research is, the
brighter the colour is. In the data visualization of the results of this study, research
less than 2014 was visualized with a dark navy blue colour. While the research
above in 2015 is visualized in bright yellow colour. The results of research
developments show that research developments related to the themes of the English
language, science education, and students with special needs are decreasing. This
is evident from the small number of colours that look bright.
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Fig. 4. Overlay visualization of the materials keyword.
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Figure 5 shows a visualization of research density according to the specified
keyword themes. The results of the image analysis show that the research density
on the searched keyword themes about the English language, science education,
and students with special needs looks quite close to other related research terms. It
can be seen that the research themes related to children dominate the surface area.

[(J% VOSviewer

Fig. 5. Density visualization of the materials keyword.

From the results of the bibliometric visualization analysis using VOSviewer,
data were obtained about the theme English language being in cluster 2 with 25
links, 36 total link strengths, and 35 occurrences. This theme also has a strong
connection with the terms science teaching and special education which are both in
cluster 2 which is marked in green. Although most of the research results from the
analysis are terms that are directly related to the child in cluster 3 (Fig. 6).

Fig. 6. Network visualization of science education keyword.
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4.Conclusion

This study discussed mapping analysis combined with VOSviewer software. Data
were obtained from the Publish or Perish application program with VOSviewer.
The data we analyse is based on three keywords, namely English language, science
education, and students with special needs. The results of the analysis found 993
research articles for 11 years from 2012 to 2022. Research on this theme fluctuates
every year and tends to decrease. From the results of the analysis, it appears that
the English language research theme is directly related to the science and special
education themes.
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