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Abstract. This research aims to examine the types of documents, author keywords, country contributions to communication
skills in science learning, and potential future research topics related to communication skills. The researchers conducted a
literature review using bibliometric analysis, utilizing Mendeley Desktop and VVosviewer to visualize the data. Data sources
were obtained from the Scopus database, which found 85 articles out of 4342 documents using the term "communication
skills in science learning” from 2022 to 2024. The Vosviewer results identified seven clusters on this topic. The research
findings on communication skills in science learning can help scholars comprehend global trends in the field and offer
direction for future investigations.

INTRODUCTION

Communication represents a reciprocal interaction process between individuals, involving the transmission and
reception of messages. Communication skills encompass both verbal and written abilities [1], [2]. The effective
communication achieves predefined indicators of communicative proficiency [3]. In the realm of education, effective
learning occurs when there is intensive communication and interaction between teachers and students [4]. Optimal
communication during the learning process, particularly between teachers as educators and students as learners, is
crucial [5]. Elementary school students, classified within the developmental phase of childhood, have a valuable
opportunity to improve their language proficiency. Effective learning in education hinges on intensive communication
and interaction between teachers and students [6].

Verbal and written communication skills are pivotal indicators of students' readiness to face life's challenges [7].
These skills are not only essential for cultivating critical thinking but also for constructing long-term concepts for life
[8]. In the teaching-learning process, especially in science education, students play a crucial role in enhancing
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communication skills [9]. Hence, it is imperative to cultivate communication skills to prepare students for their future
careers. Communication is a vital element in science education, as students need to convey their findings through
various forms of representation, such as charts, diagrams, tables, images, or graphs, and to articulate their discoveries
clearly (Sari et al., 2023).

Researchers have conducted several studies to develop students' communication skills. Their findings indicate that
implementing student worksheets in teaching can enhance communication skills, resulting in improvements ranging
from inadequate to good (Melinda & Zainil, 2020; Sari & Soenarno, 2018). Additionally, researchers have applied
various instructional models to cultivate scientific communication skills [13], [14]. Despite several studies focusing
on developing communication skills, comprehensive research on communication skills in science education remains
limited. Hence, researchers conducted a bibliometric analysis to examine the research trends on communication skills
in science education from 2022 to 2024.

METHODS

The data initially obtained from the Scopus database amounted to 4342 documents. Afterward, the data underwent
filtering based on communication skills in science education, publication years (2022-2024), document types (articles
and conference papers), source types (journals and proceedings), publication stages (final), and language (English).
Following filtration, 85 articles remained. Subsequently, the data underwent visualization using VOSviewer software.
VVOSviewer software served as the bibliometric analysis tool to visualize the network in terms of keywords [15], [16].

RESULT & DISCUSSION

The VOSviewer analysis resulted in three visualizations, with Figures 1 and 2 showing the network visualization.
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FIGURE 1. Network visualization of communication skills in science education co-occurrence analysis.
Based on Figure 1, there are 66 identifiable items distributed across 7 clusters, each marked with a different color:

red, green, blue, yellow, purple, orange, and light blue. Each cluster represents the research development of
communication skills in science education, as detailed in Table 1.
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TABLE 1. Research development of each cluster

No Cluster Number of Items Keywords

1 Red 17 upper-division undergraduate, student-centered learning, second-year
undergraduate, quantitative analysis, problem solving/decision
making, laboratory instruction, internet/web-based learning,
interdisciplinary/multidisciplinary, inquiry-based/discovery learning,
general public, first-year undergraduate/general, curriculum,
communication/writing, collaborative/cooperative learning,
applications of chemistry, analytical chemistry, active learning

2 Green 14 systematic review, sustainable development goal, stem education,
scientific investigation, science process skills, science learning, science
education, pre-service science teachers, learning approach, higher-
order thinking skills, e-learning, discourse, 4c skills, 21st-century skills

3 Blue 11 Writing, virtual reality, surveys, students, science communication,
presentation skills, interdisciplinary, high school, engineering
education, distance learning, communication skills

4 Yellow 11 Stem, physics, pandemic, online learning, higher education, graduate
students, engineering, covid-19, course-based undergraduate research
experience, case study, biology

5 Purple 6 Learning, humans, human experiment, education, article, anatomy
6 Light Blue 4 undergraduate research, teaching, professional development, model
7 Orange 3 scientific literacy, learning outcomes, citizen science
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FIGURE 2. Communication skills network visualization

Figure 2 illustrates research on communication skills linked with the blue cluster, covering various topics namely
virtual reality [17], students [18], high school [19], presentation skills [20], surveys [21], science communication [22].
Additionally, communication skills are associated with the red cluster, including curriculum [23], student-centered
learning [24], first-year undergraduate/general [25], [26], collaborative/cooperative learning [27]. Communication
skills are also associated with the green cluster, including science learning [28], e-learning [29], higher-order thinking
skills [30], science education [31], STEM education [32], learning approach [33]. Communication skills, notably in
teaching, are associated with the light blue cluster [18]. Furthermore, communication skills are associated with the
purple cluster, covering topics such as learning [34], humans [35], human experiment [36], education [37], article
[38], anatomy [39]. Finally, communication skills are associated with the yellow cluster, encompassing topics such as
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covid-19 [40], pandemic [41], biology [42]. The visualization results using VOSviewer provide network visualization
of communication skills in science education, as depicted in Figures 3 and 4.
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FIGURE 3. Overlay visualization of communication skills in science education.

Figure 3 shows that communication skills in science education are mainly associated with high school [43], active
learning [44], interdisciplinary [45], learning outcomes [46].
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FIGURE 4. Overlay visualization of communication skills
Figure 4 shows a significant link between communication skills and high school [47], writing [48] and

interdisciplinary [45]. The analysis findings reveal that communication skills in science learning encompass a range
of topics, as elaborated in Table 2.
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TABLE 2. The implementation of communication skills in science learning.

No Physics Topic Frequency No Physics Topic Frequency
1  Ecology Concepts 3 15  Investigative Structure of Physics 1
2 Digestive System 1 16  Mechanics | 1
3 Biodiversity 1 17  Dynamic Physical Models 1
4 Comparative Vertebrate Anatomy 1 18  Science Learning 2
5 Systematic Engineering of New 1 19  Laboratory Teaching 4

Organisms
6  Ecosystem Competence 1 20  Hybrid STEAMER Learning 1
7  Biochemistry 1 21 Scientific Concepts 4
8  Socio-scientific Issues 4 22 AC skills 2
9  Scanning Electron Microscopy (SEM) 1 23 STEM (Science, Technology, 11
Engineering, Mathematics)

10 Properties of Particulate Matter 1 24 Elementary School Science 2
11  Introduction to Chemistry 1 25  Science Process Skills 6
12 Electrochemistry STEM Lab 1 26  Principles of Scientific 2

Communication

13 Analytical Chemistry Laboratory 4 27  Non-specific 26

14 Climate Change and Energy 1

According to Table 2, it is evident that the application of communication skills in science learning, as researched,
is predominantly nonspecific, with a frequency of 26 articles. In biology, researchers extensively discuss
communication skills within the context of ecological concepts, with a frequency of three articles [49], [50]. In
chemistry, the focus of communication skills lies more commonly on socio-scientific issues [51] and analytical
chemistry laboratories [52], [53], with four articles each. Articles discussing communication skills in physics equally
cover topics such as climate change and energy [54], the investigative structure of physics [55], mechanics | [56], and
dynamic physical models [57]. For science subjects overall, communication skills are more extensively discussed in
STEM topics, with a frequency of 11 articles [58].

CONCLUSION

Research on communication skills in science learning is evolving every year. Visualizing the trend of research on
communication skills in science learning from 2022 to 2024 reveals the emergence of seven clusters. The findings of
this research can assist academics in understanding global trends in research on communication skills in science
learning and provide guidance for future research. This analysis offers a solid starting point for future research on
communication skills in science learning.
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