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Abstract. Educational administration and Biology education are closely related. 

This relationship is an important aspect to be studied in greater depth through an 

analysis of previous research on educational administration and biology 

education. The purpose of this study is to analyze research trends related to 

educational administration in the context of biology education. The method used 

is a literature study. This study uses Bibliometric analysis with the VOSViewer 

application. The analysis was conducted to obtain information related to 

educational administration in the context of biology education. The data are 

sourced from the Scopus database, with the criteria for scientific publications to 

be analyzed being journal articles in English, published between 2016 and 2025, 

and discussing educational administration in the context of biology education. 

The findings show that (1) Leadership is the most frequently researched topic 

related to educational administration in the context of biology education; (2) the 

shift in research topics in educational administration in the context of biology 

education in 2025 towards topics related to artificial intelligence; (3) Research 

related to educational administration in the context of biology education has often 

been conducted on the topics of leadership, professional development, higher 

education, teaching, curriculum, learning, and self-efficacy. (4) Further research 

is needed related to educational administration in the context of biology 

education, which is research related to the topic of professional learning 

communities. The results of this study provide direction for policy and further 

research in biology educational administration. Future researchers should 

examine in greater depth how the integration of technology, particularly AI, 

influences policy, curriculum, and organizational behavior in biology education. 

Furthermore, longitudinal research is needed to examine how leadership and 

professional learning communities can shape a more responsive and innovative 

institutional culture 

Keywords: Educational Administration, Biology Education, Bibliometric 
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1 Introduction 

Educational administration is a multidisciplinary field that focuses on the planning, or-

ganizing, implementing, and evaluating various educational components to achieve 
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learning objectives effectively [1], [2]. In the realm of science education, particularly 

biology education, educational administration plays an increasingly vital role as the 

complexity of biology learning demands an adaptive curriculum, adequate laboratory 

facilities, inquiry-based learning, and the integration of digital technology. The devel-

opment of science and technology requires an education system that can adapt quickly, 

so educational administration must play a key role in driving change and innovation in 

the delivery of biology education. 

Biology education is evolving rapidly, driven by demands for scientific literacy, 

global issues such as health and the environment, and the growing need to strengthen 

critical thinking and problem-solving skills [3], [4]. Amidst these dynamics, structured, 

evidence-based educational administration practices are key to ensuring biology learn-

ing meets established quality standards. Effective administration helps schools and uni-

versities manage resources, improve the competency of teaching staff, and adapt learn-

ing strategies to evolving biology content. However, the relationship between educa-

tional administration and biology education remains underexplored in the literature. 

A literature review shows that research on educational administration and biology 

education tends to develop as two parallel but unintegrated domains. Studies on educa-

tional administration largely focus on educational leadership [5], [6], curriculum man-

agement [7] , academic supervision, [8], [9], and human resource [10], [11], [12] and 

infrastructure management [13]. Meanwhile, research on biology education focuses 

more on pedagogical innovation [14], [15], understanding biological concepts [16], 

[17], [18], laboratory approaches [18], research-based learning [19], and the use of tech-

nology in science learning [20]. The interrelationship between the two, for example, 

how policies, classroom management, or laboratory management influence the quality 

of biology learning, remains underexplored. 

Furthermore, most research addressing the relationship between educational admin-

istration and biology education focuses on local cases, such as the effectiveness of 

school laboratory management, biology curriculum management, or the implementa-

tion of science education policies in the classroom. While significant, these studies are 

fragmented and do not provide a comprehensive overview of research developments in 

this field globally. No approach has yet yielded a comprehensive picture of the intel-

lectual structure, topic development, or research network that addresses educational ad-

ministration in the context of biology education. 

This gap underlies the importance of conducting Bibliometric analysis. As a method 

that maps research topic patterns in educational administration and biology education, 

research trends, shifts in research topics, and opportunities for further research in edu-

cational administration in the context of biology education, Bibliometric analysis can 

provide a comprehensive picture of how a topic area of study is developing. In the 

context of this study, Bibliometric analysis reveals the extent to which educational ad-

ministration has been studied in biology education, the most dominant topics, and the 

direction of research development at the intersection of the two fields. Thus, the Bibli-

ometric approach can address the need for scientific mapping that has thus far been 

lacking. 

Based on these gaps, this study focuses on the question: how has the research land-

scape on educational administration in the context of biology education evolved, as 
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revealed by a Bibliometric analysis? This question encompasses several aspects, such 

as emerging key themes, shifts in research topics, and potential future research devel-

opments. By identifying these aspects, this study provides an empirical basis for aca-

demics and practitioners to understand the position of this research within the educa-

tional scientific ecosystem. 

The purpose of this study is to map and analyze the structure, dynamics, and direc-

tion of research development in educational administration in biology education using 

a Bibliometric approach. The units of analysis include scientific publications, such as 

journal articles indexed by Scopus. The context of this research is global, so the results 

are expected to provide a broad, relevant overview for educational institutions at both 

the school and university levels. 

This research makes a theoretical contribution by explaining the relationship be-

tween educational administration and biology education through data-driven mapping 

and offering new insights into the intellectual structure of the field. Practically, the re-

search findings can assist principals, curriculum developers, lecturers, and researchers 

in formulating more effective managerial strategies, educational policies, and learning 

programs aligned with international research trends. Thus, this research not only en-

riches the literature but also provides a foundation for improving the quality of biology 

education through more focused administration. 

In general, the structure of this article includes, among others, the following: the first 

section presents an introduction that explains the problem context, identifies literature 

gaps, and outlines the research objectives. The second section presents the research 

methods, including Bibliometric design, data sources, and analysis techniques. The 

third section presents the results of the Bibliometric mapping, key emerging themes, 

shifts in research topics, and potential future research developments. The fourth section 

discusses the findings and relates them to relevant literature. The article concludes with 

a fifth section that summarizes the conclusions, the study's limitations, the practical and 

theoretical implications, and directions for further research. 

2 Method 

This study uses Bibliometric analysis with the VOSViewer application. The analysis 

was conducted to obtain information related to the most frequently conducted topics 

related to educational administration in the context of biology education through Net-

work Visualization, shifts in research topics on educational administration in the con-

text of biology education through Overlay Visualization, research topics that have been 

frequently conducted currently related to educational administration in the context of 

biology education through Density Visualization and opportunities for further research 

needed related to educational administration in the context of biology education. 

The data are sourced from the Scopus database, with the criteria for scientific publi-

cations to be analyzed being journal articles in English, published in the period 2016 - 

2025, and discussing educational administration in the context of biology education. 

The search strategy used in the search on the Scopus database uses the search format 

("educational administration" OR "educational management" OR "school leadership" 
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OR "educational governance") AND ("biology education" OR "biological education" 

OR "life sciences education" OR "science education") AND ("curriculum" OR "instruc-

tion" OR "teaching" OR "pedagogy") AND ("assessment" OR "evaluation" OR "per-

formance" OR "outcomes") AND ("policy" OR "strategy" OR "planning" OR "devel-

opment"). 

After the search was conducted, filtering was carried out according to the established 

criteria using a systematic literature review method based on the PRISMA model (See 

Figure 1) [21]. Only journal articles that met the criteria were included in the biblio-

metric analysis using VOSViewer. 
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Fig. 1. PRISMA 2020 Flow Diagram [21] 



 

Table 1. Research topic clusters 

Artificial intelligence, blended learning, case study, China, collaboration, computer aided in-

struction, covid-19, curricula, curriculum design, curriculum development, curriculum re-

form, decision making, distributed leadership, e-learning, education computing, education for 

sustainable development, education policy, educational development, educational leadership, 

engineering development, environmental education, equity, higher education, higher educa-

tion institution, ICT, innovation, instructional leadership, job satisfaction, leadership, mentor-

ing, online learning, performance, policy, primary education, principals, professional devel-

opment, professional learning, professional learning community, satisfaction, school im-

provement, school leadership, science, science education, self-efficacy, social justice, STEM, 

student engagement, students, sustainability, sustainable development, systematic review, 

teacher collaboration, teacher education, teacher leadership, teacher performance, teacher pro-

fessional development, teacher self-efficacy, teacher training, teachers, teaching, transforma-

tional leadership. 

Cluster 2 (22 Items) 

Theme: Medical students' learning motivation in the context of medical education 

Adult, con

male, gend

student, m

and questio

Cluster 3 (9 Items) 

Theme: Ch

Article, child, clinical article, human experiment, interview, qualitative research, school, 

schools, th

Curriculum

Them

Academic 
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3 Results 

Based on the results of a search in the Scopus database (accessed on scopus.com on 

October 25, 2025), 4905 scientific publications were obtained. After obtaining the data, 

a filtering process was carried out to ensure that the scientific publications focused on 

discussing educational administration or biology education. Based on the filtering re-

sults, 1856 journal articles met the requirements to proceed to the Bibliometric analysis 

stage. 

Based on the results of the Bibliometric analysis, five clusters were identified related 

to research on educational administration in the context of biology education (See Table 

1). 

Cluster 1 (61 Items) 

Theme: Education and Leadership in the Digital and Sustainable Era 

trolled study, cross-sectional study, education medical undergraduate, faculty, fe-

er, human, major clinical study, male, medical education, medical school, medical 

otivation, procedures, psychology, questionnaire, skill, students medical, survey 

nnaire, universities, university 

ildren's Experiences or Perspectives in Educational Contexts Through Qualitative 

Research 

ematic analysis 

Cluster 4 (8 Items) 

Theme: Education and Learning Process 

, education, learning, learning outcomes, pedagogy, perception, student, teacher 

Cluster 5 (3 Items) 

e: The Impact of the Pandemic on Academic Achievement and Performance 

achievement, academic performance, pandemic 



   
          53Educational Administration in the Context of Biology Education: …   

Based on the clusters generated by VOSViewer, themes can be determined for each 

cluster. The themes of each cluster are shown in Table 1. In this case, the theme deter-

mination is done by referring to the words in each cluster. After obtaining the topic 

clusters and themes related to educational administration research in the context of bi-

ology education, the next step is to analyze Network Visualization, Overlay Visualiza-

tion, and Density Visualization. 

 

 

Fig. 2. Network Visualization 

The results of the Bibliometric analysis in the Network Visualization section indicate 

that leadership is the most frequently studied topic in educational administration in the 

context of biology education (See Figure 2). 
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Fig. 3. Overlay Visualization 

Furthermore, based on the results of the bibliometric analysis, an overlay visualization 

was generated, showing a shift in research topics in educational administration in the 

context of biology education in 2025, specifically toward artificial intelligence (See 

Figure 3). 

 

 
Fig. 4. Density Visualization 

In addition to Network Visualization and Overlay Visualization, Density Visualization 

was also analyzed. Bibliometric analysis revealed that research on educational admin-
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istration in the context of biology education frequently addresses topics such as lead-

ership, professional development, higher education, teaching, curriculum, learn-

ing, and self-efficacy (see Figure 4). 

 

 
Fig. 5. Opportunities for further research topics 

Furthermore, a Bibliometric analysis was conducted to identify the need for additional 

research on educational administration in the context of biology education. The Bibli-

ometric analysis visualization revealed that the required further research topics are re-

lated to the professional learning community (see Figure 5). 

4 Discussions 

The bibliometric findings in this study indicate that educational administration in the 

context of biology education develops across six main themes: education and leadership 

in the digital and sustainable era, medical student learning motivation, children's per-

spectives in the educational context, educational and learning processes, and the impact 

of the pandemic on academic achievement and performance. This pattern aligns with 

the results of previous studies, which emphasized that biology education, as a multidis-

ciplinary field, focuses not only on scientific content but also on the dynamics of edu-

cational organization and management that influence the quality of the teaching and 

learning process [22], [23]. In previous studies, research has tended to focus on peda-

gogical and managerial issues, such as technology integration, leadership strategies, 

and institutional responses to global change. Thus, the findings of this study confirm 

that educational administration in biology education plays a crucial role in responding 

to complex contemporary challenges. 

This study's results also reinforce the dominance of leadership topics in previous 

publications. Leadership is the most frequently mentioned topic in the context of biol-

ogy education administration, indicating that educational leaders play a crucial role in 

determining the effectiveness of biology education delivery at various levels. Previous 
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studies have emphasized the importance of transformational and instructional leader-

ship in improving the quality of science learning, including biology. Furthermore, the 

shift in educational paradigms toward digitalization and continuous learning encour-

ages educational leaders to be increasingly adaptive, innovative, and responsive to the 

demands of modern development. The consistency of these findings demonstrates that 

leadership remains a key foundation in the development of biology education admin-

istration. 

The analysis also shows a shift in research focus toward artificial intelligence (AI) 

by 2025. This shift aligns with global trends in science education that integrate ad-

vanced technologies to enhance learning effectiveness. Previous studies have shown 

that adopting AI in education opens new opportunities for personalized learning, aca-

demic performance analysis, and educational institution management. These findings 

are significant because they demonstrate biology education's readiness to embrace dig-

ital transformation through intelligent technology, while also emphasizing the need for 

educational administrations to develop policies and strategies for effective and ethical 

AI implementation. 

In addition to leadership, research on educational administration in the context of 

biology education has also extensively examined professional development, higher ed-

ucation, teaching, curriculum, learning, and self-efficacy. This pattern aligns with the 

literature, which shows that improving the quality of educators and curricula is crucial 

to the success of biology education, particularly because this field requires a contextual, 

practical, and experiential learning approach. Previous studies have also emphasized 

that teacher and lecturer self-efficacy is directly related to pedagogical innovation and 

the quality of learning interactions [24], [25]. These findings confirm the importance 

of strengthening educator capacity in biology education administration. 

The identification that professional learning communities remain a relatively under-

researched area indicates a significant gap that needs to be addressed. Previous studies 

in science education have shown that professional learning communities play an essen-

tial role in enhancing collaboration, knowledge sharing, and instructional innovation 

among educators [26], [27]. Therefore, the lack of research on this topic presents a 

significant opportunity to deepen our understanding of how such communities can 

strengthen biology education administration, particularly in improving educator quality 

and adapting to changes in curriculum and technology. 

5 Conclusions 

Overall, the findings of this study have significant implications for the development of 

educational administration in biology education. First, academic institutions need to 

strengthen leadership capacity that is adaptive to digitalization and sustainability. Sec-

ond, the trend toward AI adoption demands systematic policy development and training 

to ensure optimal use of technology in the learning process and educational manage-

ment. Third, educators' professional development needs to be strengthened to improve 

the quality of biology teaching continuously. Fourth, strengthening professional learn-

ing communities is a strategic agenda that can enhance collaboration and pedagogical 
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quality across educational levels. Finally, the results of this study provide direction for 

policy and further research in biology educational administration. Future researchers 

should examine in greater depth how the integration of technology, particularly AI, 

influences policy, curriculum, and organizational behavior in biology education. Fur-

thermore, longitudinal research is needed to examine how leadership and professional 

learning communities can shape a more responsive and innovative institutional culture. 

Thus, these findings not only enrich the educational administration literature but also 

provide practical contributions to the development of biology education that is more 

effective and relevant to the needs of the 21st century. 
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