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 The present study identified publication trends and recommendations for 

problem-based science learning research in elementary schools. We used a 

mixed-methods research design, where the data were analyzed using 

descriptive and bibliometric analysis. We selected the sample using the 

purposive sample technique. The secondary data contained SINTA-indexed 

research articles published in the Google Scholar database. The data were 

analyzed using Mendeley and VOS Viewer. The analysis showed that, 

between 2017 and 2021, 98 articles were published in national and 

international journals on problem-based science learning in elementary 

school. Based on the analysis, further research is needed on the theme "Tri 

Hita Karana." Meanwhile, some items had weak node visualization, 

indicating that previous studies have extensively explored the research 

topics. A faint or weak visualization on VOSviewer suggests that the topic 

may be reaching its saturation point. 
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1. INTRODUCTION  

Education is the process of acquiring scientific skills. It provides each individual with academic knowledge, 

social skills, the ability to explore one’s potential, and the ability to use technology [1]. Educators and students have 

a mutually beneficial relationship in an educational institution. The method of teaching knowledge can be 

complicated at times in order to attain learning objectives [2]. The role of education in creating a quality generation 

is inextricably linked to the quality of learning [3]. Learning contributes to the development of pupils’ potential, 

personality, intelligence, and character [4]. Learning is a two-way interaction in which the teacher offers material, 

and the students receive the material being taught [5]. Learning can also be viewed as a stage in which the learning 

environment is regulated and conditioned to promote student character [6].  

Learning is help given to pupils by educators to ensure that the process of acquiring knowledge goes 

smoothly [7]. An effective learning process positively impacts students’ abilities and personalities. Learning builds 

students’ strong characters, allowing them to assimilate intos their social surroundings. Learning activities are 

deemed effective when designed according to the student’s performance level [8]. Elementary school students 

receive learning that underpins the delivery of knowledge [8][9][10]. Learning at the elementary school level must 

focus on student qualities [4], especially being energetic and curious [11].  

Elementary school students enjoy learning that includes games. Learning while playing helps children learn 

and absorb information more enjoyably and effectively. Elementary school students think in concrete and logical 

ways; thus, they understand things realistically [12]. Elementary school students learn by gaining knowledge 
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through hands-on activities [13]. Pupils in elementary school have excellent observational abilities, so educators 

must be able to design learning that support the development of students’ observational skills. 

Schools play a significant role in shaping students’ character and personalities [14]. A student character 

created during the learning process represents a school system. The role of the teacher in the learning process cannot 

be isolated from the quality of an education system [3]. The learning process is strongly dependent on the learning 

model used by the teacher in the classroom [15]. A learning model should depict a systematic method to assist 

students in achieving the learning objectives [16]. It refers to a method, strategy, model, or technique for facilitating 

communication in the classroom [15]. Teachers should develop the learning model in such a way as to help students 

achieve the previously established learning objectives [17]. Experts have created many learning models based on 

learning principles, psychological theory, sociological theory, and supporting system analysis [18], [19]. A learning 

model approaches the learning process to promote students’ active participation, attitudes, and knowledge. 

Learning models aim to facilitate the delivery of learning materials and realize predetermined learning 

strategies [18]. Besides optimizing learning outcomes, learning models can also provide teachers and students with a 

broad picture of learning philosophy [20]. Optimizing the learning model's implementation will increase students’ 

motivation to achieve higher learning outcomes [21]. It should be noted that the learning model used in class must 

be designed with the nature and type of information to be taught in mind, so that the inter-factors that make it up 

function as a unified whole.The unity of this learning model will later impact how students perceive learning 

material and reach learning goals. In the learning process, many different types of learning models can be used [22]. 

However, a teacher must carefully select and implement the appropriate learning model to provide students with a 

positive learning experience [23].  

Teachers must be able to choose learning concepts that stimulate students’ critical thinking skills. Problem-

Based Learning (PBL) is an example of a learning approach that is suitable for the concept. Problem-Based 

Learning is an instructional approach that uses everyday problems to train students’ critical thinking skills [24] [25]. 

PBL allows students to investigate and evaluate the situations presented by the teacher [26]. The steps in the 

problem-based learning model involve providing students with problem orientation, arranging for students to 

conduct research, requiring students to conduct analysis independently and in groups, and motivating students to 

develop and present the outcomes of the analysis. At the final stage of PBL, the teacher and students analyze and 

draw conclusions based on the problem-solving results [27]. 

The teacher serves as the learning facilitator in Problem-Based Learning, allowing students to actively 

participate in the learning process [11]. Problem-based learning has been shown to improve students’ knowledge 

[28] and comprehension of concepts or ideas [29]. PBL requires students to identify and solve problems [30]. This 

problem-solving process will sharpen students’ critical, observational, active, and creative thinking abilities, 

allowing them to identify solutions to these problems. Problem-based learning includes activities that are quite 

similar to the concept of learning science. Learning science in elementary school, for example, teaches pupils how to 

solve issues and think critically and rationally. 

Science education should enable students to apply scientific concepts to real-world problems [24] [31]. As a 

school subject, natural science teaches students how to interact with their surroundings [32]. Science education 

builds students’ attitudes, nimble skills, far-reaching ideas, and problem-solving skills [33]. Science education must 

also be able to develop students’ skills to solve problems with reasoning and analysis [31] [34]. Science learning 

involves experimental activities or observations of natural occurrences that assist students in developing a working 

knowledge of science [35]. Problem-based learning (PBL) integrated into science classes can engage students in 

active learning [36].  

Education research will continue to establish new networks to discover new research breakthroughs. It is 

impossible to deny that education research is a rapidly developing subject of study. Many studies have been carried 

out to investigate the integration of the PBL model and the IPA technique. Researchers around the world have been 

studying the effectiveness of PBL in science education. As a result, we should investigate the literature on the topic 

under consideration. The literature in this section is meant to expand on findings related to a theme. Bibliometric 

analysis is one of the techniques of analysis that can be used in a literature review. Bibliometric analysis can be used 

to assess the productivity of writers, organizations, and cross-theme collaborations [37]. 

A bibliometric analysis contains bibliographic studies or scientific activities carried out by a researcher [38]. 
It refers to a method for determining the publishing trend of a variable using a statistical or mathematical 

methodology [39]. The bibliography collection is evaluated to create publication trend maps, which are movements 

in a phenomenon, to find out the most recent information. A bibliometric analysis employs a quantitative approach 

to examine publication patterns such as subjects, authors, citations, titles, and other factors [40]. The current study 

examined a collection of published articles to see if there were any trends in the related variables. The articles were 

sorted according to predefined criteria. The VosViewer program was used to process the data. The VosViewer 

displays were evaluated to discover the trends of the connected variables. The findings of this study will be useful to 

other scholars looking for literature or references on the integration of PBL and natural sciences in elementary 

schools [41].  
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2. METHOD  

This study employed mixed methods, combining descriptive and bibliometric analysis. The research sample was 

determined using a purposive sampling technique. The secondary data sources for this study were the Google 

Scholar database, which includes papers published in national and international journals. The national journals that 

published these publications are accredited on a national level (Sinta 1–5). Meanwhile, the international journals that 

were reviewed must be indexed by Scopus. The articles were published between 2017 and 2022. This study 

examined 98 articles that were sorted using predetermined criteria. Data analysis was assisted by VOS-Viewer and 

Mendeley. 

The data analysis consisted of several stages. First, we collected articles that contain topics that are in line with 

the research objective. Following that, we examined and sorted the articles based on the criteria that had been set 

before transforming the article format to RIS using Mendeley. The data in the RIS form was then processed using 

the VOS-viewer tool with the co-occurrence analysis type setting and full-count calculation method, resulting in a 

minimum of two keywords being displayed (a total of 22 keywords). The VOS-viewer visualization was analyzed to 

answer the research question. The results of data analysis on VOS-Viewer were network mapping images containing 

22 networks and 7 clusters of research topics with different colors. 

 

3. RESULTS AND DISCUSSION  

3.1 The Development of Research on the Application of Problem-Based Science Learning in Elementary 

Schools 

We first discovered 14,500 articles with the keywords "penerapan problem-based learning IPA di Sekolah 

Dasar" (the implementation of problem-based science learning in elementary schools). Then, the articles were sorted 

depending on the journals’ accreditation. Articles from national journals indexed by Sinta 1–5 and international 

journals indexed by Scopus were used in this study. In this investigation, 98 publications met the criterion for 

journal accreditation. Figure 1 depicts the rise in the number of research papers published on problem-based science 

learning in elementary schools from 2017 to 2020. However, the number of publications on this topic decreased 

significantly between 2018 and 2019. 

 
Figure 1. Number of Research Publications on the Implementation of Problem-Based Science Learning in 

Elementary Schools in 2017-2021 

Every year between 2017 and 2021, a different number of articles about the implementation of problem-

based science learning in elementary schools were published. The year with the most publications (24 publications) 

was 2020, while the year with the fewest publications (16 publications) was 2019. In 2017, eighteen articles on PBL 

Science in primary schools were published in national and international journals, followed by 19 in 2021 and 21 in 

2021. The data reveals that the number of publications on the implementation of PBL science in elementary schools 

has fluctuated between 2017 and 2021.  The quantity of this publication can serve as an indicator of the current 

year's research trends [42], [43]. 

3.2  Specifications of National and International Journals Publishing Articles on the Implementation of 

Problem-Based Science Learning in Elementary Schools  

 This analysis employed articles from national journals indexed by Sinta 1, Sinta 2, Sinta 3, Sinta 4, and Sinta 

5 and international journals indexed by Scopus. In this investigation, 98 articles from the Google Scholar database 

met the journal accreditation criteria. Researchers in Indonesia use the Scopus and Sinta indexes to measure 

different things [42], [44]. While Scopus is a global index that covers a wide range of disciplines and journals, Sinta 

is focused solely on research output in Indonesia [45]. Researchers in Indonesia may use both indexes to measure 

different aspects of their research performance, depending on their goals and the audience they are targeting. 
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3.2.1 Number of Articles Published in National Sinta-Indexed Journals  

Among the ninety-eight articles used in the data analysis, 92 articles were published by national journals 

indexed by Sinta 1–5. Figure 2 presents a data visualization of the number of articles published in national journals 

on the application of problem-based science learning in elementary schools. 

 

 

Figure 2. Number of Articles on the Implementation of Problem-Based Science Learning in Elementary 

Schools published in national journals between 2017 and 2021 

The highest number of publications (23 articles) was found in 2020, followed by 20 publications in 2021. 

Meanwhile, the lowest number of publications (15 articles) was observed in 2019, 18 articles were published in 

2018, and 17 articles were published in 2017. The high number of publications can be attributed to pandemic-era 

research trends, such as online learning. This remote, online learning approach is very suitable for the problem-

based learning model [46], [47]. During the pandemic, there has been a huge rise in the use of online learning 

platforms and technologies, and many researchers have been looking at how well these methods work for 

implementing PBL in remote settings. Because, there are now a lot more research papers about PBL and online 

learning. Overall, the pandemic has given researchers and teachers a chance to try out new ways to teach and learn, 

and online learning has become a big part of this change [48]. As the pandemic continues, it is likely that research in 

this area will continue to grow as educators and researchers seek to improve the effectiveness of remote learning 

approaches and address the challenges posed by this new educational landscape. 

 

3.2.2 Number of Articles Published in International Scopus-Indexed Journals 

Figure 3 displays the number of articles on the implementation of problem-based science learning in 

elementary schools published in international Scopus-indexed journals. 

 

Figure 3.  Number of Articles on the Implementation of Problem-Based Science Learning in Elementary 

Schools published in international journals between 2017 and 2021. 

Figure 3 indicates that six articles were published in international journals between 2017 and 2021. The highest 

number of articles (2 articles) published in the journals was found in 2017. From 2018 to 2021, one article was 

published every year.    

 

3.3 Trends in Research on Problem-Based Science Learning in Elementary Schools on VOS-viewers  

The VOS-Viewers application was used to analyze trends in research on the use of problem-based science 

learning in elementary schools from 2017 to 2021. Articles chosen based on journal accreditation were then 

imported into the Mendeley application and saved in the RIS format. Using VOS-Viewer, the obtained data were 

processed by configuring the co-occurrence computation of complete counting and units of analysis with keywords 

[49]. This form of analysis can be used to detect patterns and relationships between keywords or terms in a dataset, 

thereby assisting academics in identifying interesting study themes and areas. By displaying the co-occurrence 

network, researchers may determine which terms are most closely related and how they are interconnected within 

the network. 
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The analysis resulted in 138 keywords in 98 articles on related themes. However, after limiting the number of 

occurrences to two, we obtained twenty-three keywords. The data visualization was separated into some clusters, 

and each cluster was assigned a distinct color. Each cluster contains similar terms or subjects, as well as keywords 

that stand out in the set of articles that have been shown.  

 
 

Figure 4. VOS-viewers Visualization on Trends in Research on PBL Science in Elementary Schools from 2017 to 

2021  

Nodes are the keywords that appear in the VOS-viewer visualization. To read the existing node network, each 

cluster is represented by a different color. Cluster 1 includes red nodes, Cluster 2 includes green nodes, Cluster 3 

includes dark blue nodes, Cluster 4 includes yellow nodes, Cluster 5 includes purple nodes, Cluster 6 includes light 

blue nodes, and Cluster 7 includes orange nodes. 

Table 1. Items contained in the VOS-viewer Visualization Clusters 

Num Cluster Items dan Occurrences 

1.  Cluster 1  

(red node) 

science learning outcomes (19), critical thinking skills (8), Problem-Based Learning 

(56), e-module development (2) 

2.  Cluster 2 

(green node) 

 learning outcomes (13), science (2), PBL (2), Tri Hita Karana (2)  

3.  Cluster 3 

(dark blue node) 

 

science process skills (3), Problem-Based Learning model (15), learning achievement 

(2) 

4.  Cluster 4 

(yellow node) 

human muscle disorder (2), science learning (10), problem solving (3) 

5.  Cluster 5 

(purple node) 

critical thinking skills (5), science process skills (2), mastery of science concepts (3) 

6.  Cluster 6 

(light blue node) 

critical thinking (3), problem solving (2), elementary school (3) 

7.  Cluster 7 

(orange node) 

audio visual (3), learning motivation (3)  

 

 

 The VOS-viewer visualization data is reflected in the “Problem-based Learning" item, which is linked to 

other items. In other words, the items associated with the "problem-based learning" item have the highest level of 

correlation with other terms. Occurrences demonstrate how a node is linked to other nodes, whereas strength 

represents the link’s strength, which is estimated based on its existence in the selected article. Based on our findings, 

we believe that the nodes that appear in a light color are nodes that are infrequently used as research topics. Nodes 

with faint hues and located far from the dominating node, on the other hand, are frequently used in research, 

resulting in saturated study subjects. This possibility exists because there is no guarantee in VOS-viewer that the 

nodes placed at the edge of the image are the nodes that are rarely used for whatever reason. As a result, researchers 

must be able to assess data based on factual data in the field in order to provide recommendations for study trends 

that are relevant to the needs of researchers and have the potential to be investigated in the future. 
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Figure 5. The Overlay Visualization of the keywords “penerapan Problem-based Learning IPA di Sekolah 

Dasar” (The implementation of Problem-Based Science Learning in Elementary Schools) 

 

The overlay visualization shows that the "Tri Hita Karana" node is associated with the "Problem-based 

Learning" item with two occurrences and three total strengths. The findings of occurrences and strengths indicate 

that "Tri Hita Karana" is one of the items developed in earlier years of research. However, according to Google 

Scholar statistics, which include 6,000 publications, the topic has received little attention in the past five years. 

Thus, we recommend the item "Tri Hita Karana" as a research theme for future investigation. The term "Tri Hita 

Karana" refers to a science learning process that can promote students’ behavior to appreciate nature and all living 

things. 

 
Figure 6. The Overlay Visualization of Tri Hita Karana 

Metadata and the VOS viewer show trends in research on the application of problem-based science learning 

in elementary schools from 2017 to 2021. The analysis results suggest research topics or items that can be developed 

further by future researchers. "Tri Hita Karana" is one of the items indicated by the study’s findings. The term "Tri 

Hita Karana" refers to a science learning approach that helps shape students’ positive attitudes toward nature, 

including respect for nature and all of its inhabitants. "Tri Hita Karana" is an educational concept developed based 

on the local wisdom in Bali. This philosophy teaches mankind to live in harmony with God, their fellow humans, 

including themselves, and everything around them, including the environment. However, the visualization findings 

suggest that "science process skills," "problem solving," "human muscle disorders," and "e-module creation" have 

the potential to be further developed due to their low occurrence rates. 

 

4. CONCLUSION  

The analysis showed that, between 2017 and 2021, 98 articles on problem-based science learning were 

published in national and international journals. The highest number of articles related to this topic (23 publications) 

were published in 2020. The number of publications with the keywords "penerapan problem-based learning" (the 

implementation of problem-based science learning in elementary schools) fluctuated every year between 2017 and 

2021, but the fluctuation did not occur significantly. 

The keywords that appear the most in the published articles analyzed in this study are problem-based learning, 

learning outcomes, critical thinking skills, and science learning. A VOS-viewer metadata analysis on the keywords 

"penerapan problem-based learning IPA di Sekolah Dasar" (the implementation of problem-based science learning 

in elementary schools) suggests "Tri Hita Karana" as a research subject that should be investigated further. Tri Hita 

Karana refers to a science-based learning approach that helps instill in students a positive attitude towards nature, 

including respect for nature and all of its inhabitants. Tri Hita Karana is an educational concept developed based on 

local wisdom in Bali. This philosophy teaches humankind to live in harmony with God, those around them, 

including themselves, and everything around them, including the environment. 
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things: 1) to arrange literature; 2) to assess literature; 3) to find patterns and trends in literature; 4) to
synthesize literature; or 5) to identify research gaps and offer new areas of investigation. The structure
includes:
1. Title – in this case does not indicate that it is a review article.
2. Abstract – includes a description of subjects covered.
3. Introduction includes a description of context (paragraph 1–3), motivation for review (paragraph 4,
sentence #1) and defines the focus (paragraph 4, sentences #2–3)
4. Body – structured by headings and subheadings
5. Conclusion – states the implications of the findings and an identifies possible new research fields
6. References (“Literature Review”) – organised by number in the order they were cited in the text.
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Number of minimum references for review paper is 50 references (and minimum 40 recently journal articles).

------------------------------------------------------------------------------------------------------------------

- Abstract: Prepare your abstract in one paragraph of no more than 200 words. You must summarize your
contribution, hypothesis, findings/results, and discuss the consequences of your findings. There are no
abbreviations, footnotes, or references. Without the use of mathematical equations, graphs, or tabular data.
It is recommended that you offer your abstract using the following elements: 1) state the primary goal of the
paper; 2) highlight the merits (or contribution; 3) provide a conceptual idea on the method; 4) describe the
research design and procedures/processes used (is it simulation, experimental, survey, etc.); 5) provide the
main outcomes or results, as well as any conclusions that may be drawn; and 6) include any implications for
further research or application/practice, if any.

------------------------------------------------------------------------------------------------------------------

The following criteria should be carefully considered in your updated paper:
1. Analysis: Your rewritten article should exhibit a thorough comprehension of the major problems
surrounding your chosen topic. The article should demonstrate analysis rather than a simple overview of the
issue under examination. It should also offer proof to back its arguments if needed.
2. Connections: Throughout the research, your work should illustrate a relationship between the sources you
include and the major issue.
3. Mechanics: This involves paying attention to punctuation, grammar, and spelling mistakes in your
contributions.
4. Formatting: Follow the updated author's guide (http://iaescore.com/gfa/edulearn.docx).

------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------
--------

The following template should be used for responses to reviewers:

I would like to thank the reviewers for their insightful feedback. All comments from Reviewer 1 are
highlighted in yellow, those from Reviewer 2 are highlighted in red, and those from Reviewer 3 are
highlighted in green.

Reviewer 1

Comment 1: There are some references that are not required.
Response: We thoroughly updated our references; 5 references were eliminated, and two were replaced by
more recent publications.

Comment 2: The presentation of Figures 2 and 3 should be improved.
Response: The necessary adjustments have been made.

Comment 3: Equation (2) seems to be incorrect.
Response: Equation (2) is correct. This can be proven as follows:...
In order to clarify equation 9 in the manuscript, the following remarks have been added... etc.

All changes for reviewer 1 are highlighted in yellow in the main text.

Reviewer 2

Comment 1:
Response:

Comment 2:
Response:

Comment 3:
Response:

All changes for reviewer 2 are highlighted in red in the main text.

Etc.

Such a document clarifies everything and will aid the reviewers in evaluating the work fast.
When providing your amended primary document files, you must also upload your corrections statement.
Before your manuscript, the declaration of revisions should appear.
------------------------------------------------------
Reviewer D:

Does the title of the paper accurately reflect the major focus contribution of this paper?:
Yes

If No, Please suggest change of the title as appropriate:

Is the abstract an appropriate and adequate digest of the work?:
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Yes

If No, Please suggest change of the abstract as appropriate::

Is the paper clear, concise, and well organized?:
Yes

If No, Please suggest change of the organizing as appropriate::

Rate of the contribution strength to the field is represented in this paper?:
Good

Rate the scientific quality of the paper?:
Average

Do authors place the paper in proper context by citing relevant papers?:
Yes

Is the paper free from obvious errors, misconceptions, or ambiguity?:
Yes

Is the paper written in correct English?:
Yes

If No, please note grammatical errors and suggest corrections::

Are the references in EduLearn style?:
Yes

Are the figures and tables in EduLearn style, clear, relevant, and are the captions adequate?:
Yes

Is the length of the paper adequate?:
Yes

Please mark appropriate scale for the overall grade for this paper? (A score of 7 of 10 or above typically
provides ground for EduLearn acceptance):
8

OTHER Reviewer's comments and suggestions to improve the paper. (If it is not possible, kindly please use
separate sheets or a copy of the paper for comments and suggestions for revision. Indicate whether revisions
are mandatory or suggested. Please use word processing type format if possible, and then upload in this
system or submit via email to EduLearn@journal.uad.ac.id):

------------------------------------------------------

------------------------------------------------------
Reviewer E:

Does the title of the paper accurately reflect the major focus contribution of this paper?:
Yes

If No, Please suggest change of the title as appropriate:

Is the abstract an appropriate and adequate digest of the work?:
Yes

If No, Please suggest change of the abstract as appropriate::
Instead of using the word 'we', you can use the author/s or the research

Is the paper clear, concise, and well organized?:
Yes

If No, Please suggest change of the organizing as appropriate::
Therefore, here are some notes:
-Ensure all the table/figure is stated first in the body text before showing it
-Remake figures 1-3, to me, the figures are not really neat
-Too many local references, kindly replace some of them with international sources

Rate of the contribution strength to the field is represented in this paper?:
Good

Rate the scientific quality of the paper?:
Average

Do authors place the paper in proper context by citing relevant papers?:
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DELETE
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Yes

Is the paper free from obvious errors, misconceptions, or ambiguity?:
No

Is the paper written in correct English?:
Yes

If No, please note grammatical errors and suggest corrections::

Are the references in EduLearn style?:
Yes

Are the figures and tables in EduLearn style, clear, relevant, and are the captions adequate?:
Yes

Is the length of the paper adequate?:
Yes

Please mark appropriate scale for the overall grade for this paper? (A score of 7 of 10 or above typically
provides ground for EduLearn acceptance):
6

OTHER Reviewer's comments and suggestions to improve the paper. (If it is not possible, kindly please use
separate sheets or a copy of the paper for comments and suggestions for revision. Indicate whether revisions
are mandatory or suggested. Please use word processing type format if possible, and then upload in this
system or submit via email to EduLearn@journal.uad.ac.id):

------------------------------------------------------
________________________________________________________________________
Journal of Education and Learning
http://edulearn.intelektual.org

Author
2023-
03-25
06:17
AM

Subject: PROBLEM-BASED SCIENCE LEARNING IN ELEMENTARY SCHOOLS: A BIBLIOMETRIC ANALYSIS

dear editor

I have submitted my revised manuscript to edulearn. I hope it can be published in this journal. Thank you.

regard
________________________________________________________________________
Journal of Education and Learning
http://edulearn.intelektual.org

Editor
2023-
03-29
10:36
AM

Subject: [EduLearn] Decision - SCOPUS indexed Journal of Education and Learning (EduLearn)

-- Paper ID#
-- Number of minimum references is 30 primarily journal articles published in the last five years
- Ref. in Bahasa must be translated into English in the bracket
--------------------------------------------------------------------------------------------------------------------------
-----------------------------------------

Dear Prof./Dr./Mr./Mrs. Ika Maryani,

It is my great pleasure to inform you that your paper entitled "PROBLEM-BASED SCIENCE LEARNING IN
ELEMENTARY SCHOOLS: A BIBLIOMETRIC ANALYSIS" has been conditionally ACCEPTED and will be published
in the Journal of Education and Learning (EduLearn). This journal is ACCREDITED (recognised) by the Ministry
of Education, Culture, Research, and Technology, Republic of Indonesia (Decree No: 5162/E4/AK.04/2021),
INDEXED by the ERIC Institute of Education Sciences (IES) of the U.S. Department of Education, and has just
been accepted for inclusion in Scopus (https://suggestor.step.scopus.com/progressTracker/?
trackingID=4F4DD39B4F318CE6). Congratulations!

Your paper is in the final stage for publication, but revisions are required. Please try to arrange your paper;
the audiences of this journal are not only Indonesian authors but also international audiences. The findings
should benefit international audiences. Authors are encouraged to carefully consider the reviewers comments
and suggestions for improvement of their manuscript. Authors should write "research grant or contract" in the
acknowledgement section.

Pay attention also to the following instructions carefully!

1). PLEASE ADHERE STRICTLY THE GUIDE OF AUTHORS !! http://iaescore.com/gfa/edulearn.docx and pay
attention to the checklist for preparing your FINAL paper for publication:
http://edulearn.intelektual.org/index.php/EduLearn/about/editorialPolicies#custom-5

2). All articles must follow the IMRAD plus C structure: 1. INTRODUCTION - 2. The Advanced
Theory/Proposed Method/Framework/... specifically designed/proposed (optional) - 3. METHOD - 4. RESULTS
AND DISCUSSION – 5. CONCLUSION (all included and clearly printed). See
http://iaescore.com/gfa/edulearn.docx
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3). Add biographies of authors as our template (include links to all authors' profiles, do not delete any icons
in the template). It is mandatory!! See http://iaescore.com/gfa/edulearn.docx
--> Provide links for all authors to the 4 icons (Scholar, Scopus, Publons and ORCID)

4). Prepare all tables as our template (NOT as figure)

5). Use different PATTERNS for presenting different results in your figures/graphics (instead of different
colors). It is mandatory!! Re-check all your figures. See http://iaescore.com/gfa/edulearn.docx

6). Please ensure that all references have been cited in your text. Use a tool such as EndNote, Mendeley, or
Zotero for reference management and formatting, and choose IEEE style. Each citation should be written in
the order of appearance in the text in square brackets. For example, the first citation [1], the second citation
[2], and the third and fourth citations [3], [4]. When citing multiple sources at once, the preferred method is
to list each number separately, in its own brackets, using a comma or dash between numbers, as such: [1],
[3], [5]. It is not necessary to mention an author's name, pages used, or date of publication in the in-text
citation. Instead, refer to the source with a number in a square bracket, e.g. [9], that will then correspond to
the full citation in your reference list. Examples of in-text citations:
This theory was first put forward in 1970 [9].
Zadeh [10] has argued that ...
Several recent studies [7], [9], [11]-[15] have suggested that....
... end of the line for my research [16].

7). Please present all references as complete as possible and use IEEE style (include information of DOIs,
volume, number, pages, etc). If it is available, DOI information is mandatory!! See
http://iaescore.com/gfa/edulearn.docx

Please prepare your final paper by doing your best to avoid any delay for publication !!! Please do it seriously
!!!
Submit final paper along with your similarity report and your payment evidence to email:
EduLearn@uad.ac.id cc: EduLearn@journal.uad.ac.id within 4 weeks. The similarity rate should be checked by
using software such as iThenticate or Turnitin (that the result is below 25%). If the similarity index is more
than 25%, your paper will be rescheduled for publication until the similarity is less than 25%.

We really appreciate your total commitment to supporting this journal.

Your cooperation is very appreciated

Best Regards,
Dr. Lina Handayani

--------------------------------------------------------------------------------------------------------------------------
-----------------------------------------
------------------------------------------------------- ######### - IMPORTANT - ######### ---------------
----------------------------------------
--------------------------------------------------------------------------------------------------------------------------
-----------------------------------------

Abstract: Prepare your abstract in a single paragraph and within 200 words. You need to summarize your
contributions, ideas, findings or results and describe the implications of the findings (without abbreviations,
footnotes, or references without mathematical equations, diagrams, or tabular materials). It is recommended
that you present your abstract with the following elements:
1) State the primary goal of the paper;
2) extol the virtues (or contribution);
3) describe the method conceptually;
4) Describe the research design and procedures/processes used (is it simulation, experimental, or survey, for
example);
5) Provide the main outcomes or results, as well as any conclusions that may be drawn;
6) If applicable, include any implications for future research or application/practice.

This journal ONLY publishes high-quality papers. A high-quality paper should include the following
components: 1) a clear statement of the problem addressed in the paper; 2) the proposed solution(s); and 3)
the obtained results It clearly describes previous work on the problem as well as what is new.

Make sure that your discussion section is suitable. In the "Results and Discussion" section, the most
important findings are listed, along with any necessary analysis of the results.

The title summarizes the main idea or ideas of your study (the title is the "summary" and "essence" of your
paper). The title should be "encompassing" as well as "descriptive". A good title contains the fewest possible
words needed to adequately describe the content and/or purpose of your research paper. Use abbreviations
or acronyms rarely unless they are commonly known. 

--------------------------------------------------------------------------------------------------------------------------
-----------------------------------------

..:: Camera ready paper ::..
Your final camera ready paper should reflect a careful consideration of the following criteria:
1. Analysis: your revised paper should demonstrate a clear understanding of the key issues related to your
topic of choice. The paper should display analysis and not a mere summary of the topic under consideration.
It should also include evidence to back up arguments where necessary.
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2. Connections: your paper should demonstrate a connection between the references you mention to the
central topic and to each other where necessary throughout the paper.
3. Mechanics: this includes attention to punctuation, grammatical soundness, and your submissions' being
checked for spelling errors.
4. Formatting: follow the new author's guide (http://iaescore.com/gfa/edulearn.docx).

--------------------------------------------------------------------------------------------------------------------------
-----------------------------------------

To support the cost of wide open access dissemination of research results, to manage the various costs
associated with handling and editing of the submitted manuscripts, and the journal management and
publication in general, the authors or the author's institution is requested to pay a publication and layout fee.

Local (INDONESIA Authors): IDR 2500K
Overseas (International Authors): USD 165
The above fee covers the standard eight (8) pages manuscript.
For every additional page an extra fee of USD 40 (~IDR 560K) per page will be charged.

The payment should be made by bank transfer (T/T):
---------------------------------------------------------------------------------------------------
Bank Account name/Beneficiary (please be exact): TOLE SUTIKNO
Bank Name: Bank Syariah Indonesia (PT Bank Syariah Indonesia Tbk)
Branch Office: Yogyakarta Kusumanegara
City: Yogyakarta
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Bank Account #: 7168633321
SWIFT Code (BIC) / IBAN: BSMDIDJAXXX

or as alternative, you can pay by using PayPal to email: info@iaesjournal.com

Bank's detailed address:
---------------------------------------------------------------------------------------------------
Bank Syariah Indonesia (BSI)
Jl. Kusumanegara No.112, Muja Muju, Kec. Umbulharjo
City: Yogyakarta
Province: D.I. Yogyakarta
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Indonesia, Phone:+62 274 417222

The Beneficiary’s address:
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D2, Griya Ngoto Asri, RT 06, Bangunharjo, Sewon
City: Bantul
Province: D.I. Yogyakarta (DIY)
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Dear Prof./Dr./Mr./Mrs. Ika Maryani,

It is my great pleasure to inform you that your paper entitled "PROBLEM-BASED SCIENCE LEARNING IN
ELEMENTARY SCHOOLS: A BIBLIOMETRIC ANALYSIS" has been conditionally ACCEPTED and will be published
in the Journal of Education and Learning (EduLearn). This journal is ACCREDITED (recognised) by the Ministry
of Education, Culture, Research, and Technology, Republic of Indonesia (Decree No: 5162/E4/AK.04/2021),
INDEXED by the ERIC Institute of Education Sciences (IES) of the U.S. Department of Education, and has just
been accepted for inclusion in Scopus (https://suggestor.step.scopus.com/progressTracker/?
trackingID=4F4DD39B4F318CE6). Congratulations!

Your paper is in the final stage for publication, but revisions are required. Figures 4-6 MUST be mentioned in
your body text before appear.
Reference [24] is local and weak. Please use international journal articles as substitution. Please try to
arrange your paper; the audiences of this journal are not only Indonesian authors but also international
audiences. The findings should benefit international audiences. Authors are encouraged to carefully consider
the reviewers comments and suggestions for improvement of their manuscript. Authors should write
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Pay attention also to the following instructions carefully!

1). PLEASE ADHERE STRICTLY THE GUIDE OF AUTHORS !! http://iaescore.com/gfa/edulearn.docx and pay
attention to the checklist for preparing your FINAL paper for publication:
http://edulearn.intelektual.org/index.php/EduLearn/about/editorialPolicies#custom-5

2). All articles must follow the IMRAD plus C structure: 1. INTRODUCTION - 2. The Advanced
Theory/Proposed Method/Framework/... specifically designed/proposed (optional) - 3. METHOD - 4. RESULTS
AND DISCUSSION – 5. CONCLUSION (all included and clearly printed). See
http://iaescore.com/gfa/edulearn.docx

3). Add biographies of authors as our template (include links to all authors' profiles, do not delete any icons
in the template). It is mandatory!! See http://iaescore.com/gfa/edulearn.docx
--> Provide links for all authors to the 4 icons (Scholar, Scopus, Publons and ORCID)

4). Prepare all tables as our template (NOT as figure)

5). Use different PATTERNS for presenting different results in your figures/graphics (instead of different
colors). It is mandatory!! Re-check all your figures. See http://iaescore.com/gfa/edulearn.docx

6). Please ensure that all references have been cited in your text. Use a tool such as EndNote, Mendeley, or
Zotero for reference management and formatting, and choose IEEE style. Each citation should be written in
the order of appearance in the text in square brackets. For example, the first citation [1], the second citation
[2], and the third and fourth citations [3], [4]. When citing multiple sources at once, the preferred method is
to list each number separately, in its own brackets, using a comma or dash between numbers, as such: [1],
[3], [5]. It is not necessary to mention an author's name, pages used, or date of publication in the in-text
citation. Instead, refer to the source with a number in a square bracket, e.g. [9], that will then correspond to
the full citation in your reference list. Examples of in-text citations:
This theory was first put forward in 1970 [9].
Zadeh [10] has argued that ...
Several recent studies [7], [9], [11]-[15] have suggested that....
... end of the line for my research [16].

7). Please present all references as complete as possible and use IEEE style (include information of DOIs,
volume, number, pages, etc). If it is available, DOI information is mandatory!! See
http://iaescore.com/gfa/edulearn.docx

Please prepare your final paper by doing your best to avoid any delay for publication !!! Please do it seriously
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Submit final paper along with your similarity report and your payment evidence to email:
EduLearn@uad.ac.id cc: EduLearn@journal.uad.ac.id within 4 weeks. The similarity rate should be checked by
using software such as iThenticate or Turnitin (that the result is below 25%). If the similarity index is more
than 25%, your paper will be rescheduled for publication until the similarity is less than 25%.

We really appreciate your total commitment to supporting this journal.

Your cooperation is very appreciated

Best Regards,
Lina Handayani
Managing Editor
edulearn@uad.ac.id
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Abstract: Prepare your abstract in a single paragraph and within 200 words. You need to summarize your
contributions, ideas, findings or results and describe the implications of the findings (without abbreviations,
footnotes, or references without mathematical equations, diagrams, or tabular materials). It is recommended
that you present your abstract with the following elements:
1) State the primary goal of the paper;
2) extol the virtues (or contribution);
3) describe the method conceptually;
4) Describe the research design and procedures/processes used (is it simulation, experimental, or survey, for
example);
5) Provide the main outcomes or results, as well as any conclusions that may be drawn;
6) If applicable, include any implications for future research or application/practice.

This journal ONLY publishes high-quality papers. A high-quality paper should include the following
components: 1) a clear statement of the problem addressed in the paper; 2) the proposed solution(s); and 3)
the obtained results It clearly describes previous work on the problem as well as what is new.

Make sure that your discussion section is suitable. In the "Results and Discussion" section, the most
important findings are listed, along with any necessary analysis of the results.
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 The present study identified publication trends and recommendations for 

problem-based science learning research in elementary schools. We used a 

mixed-methods research design, where the data were analyzed using 

descriptive and bibliometric analysis. We selected the sample using the 

purposive sample technique. The secondary data contained SINTA-indexed 

research articles published in the Google Scholar database. The data were 

analyzed using Mendeley and VOS Viewer. The analysis showed that, 

between 2017 and 2021, 98 articles were published in national and 

international journals on problem-based science learning in elementary 

school. Based on the analysis, further research is needed on the theme "Tri 

Hita Karana." Meanwhile, some items had weak node visualization, 

indicating that previous studies have extensively explored the research 

topics. A faint or weak visualization on VOSviewer suggests that the topic 
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1. INTRODUCTION  

Education is the process of acquiring scientific skills. It provides each individual with academic knowledge, 

social skills, the ability to explore one’s potential, and the ability to use technology [1]. Educators and students have 

a mutually beneficial relationship in an educational institution. The method of teaching knowledge can be 

complicated at times in order to attain learning objectives [2]. The role of education in creating a quality generation 

is inextricably linked to the quality of learning [3]. Learning contributes to the development of pupils’ potential, 

personality, intelligence, and character [4]. Learning is a two-way interaction in which the teacher offers material, 

and the students receive the material being taught [5]. Learning can also be viewed as a stage in which the learning 

environment is regulated and conditioned to promote student character [6].  

Learning is help given to pupils by educators to ensure that the process of acquiring knowledge goes 

smoothly [7]. An effective learning process positively impacts students’ abilities and personalities. Learning builds 

students’ strong characters, allowing them to assimilate intos their social surroundings. Learning activities are 

deemed effective when designed according to the student’s performance level [8]. Elementary school students 

receive learning that underpins the delivery of knowledge [8][9][10]. Learning at the elementary school level must 

focus on student qualities [4], especially being energetic and curious [11].  

Elementary school students enjoy learning that includes games. Learning while playing helps children learn 

and absorb information more enjoyably and effectively. Elementary school students think in concrete and logical 

ways; thus, they understand things realistically [12]. Elementary school students learn by gaining knowledge 
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through hands-on activities [13]. Pupils in elementary school have excellent observational abilities, so educators 

must be able to design learning that support the development of students’ observational skills. 

Schools play a significant role in shaping students’ character and personalities [14]. A student character 

created during the learning process represents a school system. The role of the teacher in the learning process cannot 

be isolated from the quality of an education system [3]. The learning process is strongly dependent on the learning 

model used by the teacher in the classroom [15]. A learning model should depict a systematic method to assist 

students in achieving the learning objectives [16]. It refers to a method, strategy, model, or technique for facilitating 

communication in the classroom [15]. Teachers should develop the learning model in such a way as to help students 

achieve the previously established learning objectives [17]. Experts have created many learning models based on 

learning principles, psychological theory, sociological theory, and supporting system analysis [18], [19]. A learning 

model approaches the learning process to promote students’ active participation, attitudes, and knowledge. 

Learning models aim to facilitate the delivery of learning materials and realize predetermined learning 

strategies [18]. Besides optimizing learning outcomes, learning models can also provide teachers and students with a 

broad picture of learning philosophy [20]. Optimizing the learning model's implementation will increase students’ 

motivation to achieve higher learning outcomes [21]. It should be noted that the learning model used in class must 

be designed with the nature and type of information to be taught in mind, so that the inter-factors that make it up 

function as a unified whole.The unity of this learning model will later impact how students perceive learning 

material and reach learning goals. In the learning process, many different types of learning models can be used [22]. 

However, a teacher must carefully select and implement the appropriate learning model to provide students with a 

positive learning experience [23].  

Teachers must be able to choose learning concepts that stimulate students’ critical thinking skills. Problem-

Based Learning (PBL) is an example of a learning approach that is suitable for the concept. Problem-Based 

Learning is an instructional approach that uses everyday problems to train students’ critical thinking skills [24] [25]. 

PBL allows students to investigate and evaluate the situations presented by the teacher [26]. The steps in the 

problem-based learning model involve providing students with problem orientation, arranging for students to 

conduct research, requiring students to conduct analysis independently and in groups, and motivating students to 

develop and present the outcomes of the analysis. At the final stage of PBL, the teacher and students analyze and 

draw conclusions based on the problem-solving results [27]. 

The teacher serves as the learning facilitator in Problem-Based Learning, allowing students to actively 

participate in the learning process [11]. Problem-based learning has been shown to improve students’ knowledge 

[28] and comprehension of concepts or ideas [29]. PBL requires students to identify and solve problems [30]. This 

problem-solving process will sharpen students’ critical, observational, active, and creative thinking abilities, 

allowing them to identify solutions to these problems. Problem-based learning includes activities that are quite 

similar to the concept of learning science. Learning science in elementary school, for example, teaches pupils how to 

solve issues and think critically and rationally. 

Science education should enable students to apply scientific concepts to real-world problems [24] [31]. As a 

school subject, natural science teaches students how to interact with their surroundings [32]. Science education 

builds students’ attitudes, nimble skills, far-reaching ideas, and problem-solving skills [33]. Science education must 

also be able to develop students’ skills to solve problems with reasoning and analysis [31] [34]. Science learning 

involves experimental activities or observations of natural occurrences that assist students in developing a working 

knowledge of science [35]. Problem-based learning (PBL) integrated into science classes can engage students in 

active learning [36].  

Education research will continue to establish new networks to discover new research breakthroughs. It is 

impossible to deny that education research is a rapidly developing subject of study. Many studies have been carried 

out to investigate the integration of the PBL model and the IPA technique. Researchers around the world have been 

studying the effectiveness of PBL in science education. As a result, we should investigate the literature on the topic 

under consideration. The literature in this section is meant to expand on findings related to a theme. Bibliometric 

analysis is one of the techniques of analysis that can be used in a literature review. Bibliometric analysis can be used 

to assess the productivity of writers, organizations, and cross-theme collaborations [37]. 

A bibliometric analysis contains bibliographic studies or scientific activities carried out by a researcher [38]. 
It refers to a method for determining the publishing trend of a variable using a statistical or mathematical 

methodology [39]. The bibliography collection is evaluated to create publication trend maps, which are movements 

in a phenomenon, to find out the most recent information. A bibliometric analysis employs a quantitative approach 

to examine publication patterns such as subjects, authors, citations, titles, and other factors [40]. The current study 

examined a collection of published articles to see if there were any trends in the related variables. The articles were 

sorted according to predefined criteria. The VosViewer program was used to process the data. The VosViewer 

displays were evaluated to discover the trends of the connected variables. The findings of this study will be useful to 

other scholars looking for literature or references on the integration of PBL and natural sciences in elementary 

schools [41].  
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2. METHOD  

This study employed mixed methods, combining descriptive and bibliometric analysis. The research sample was 

determined using a purposive sampling technique. The secondary data sources for this study were the Google 

Scholar database, which includes papers published in national and international journals. The national journals that 

published these publications are accredited on a national level (Sinta 1–5). Meanwhile, the international journals that 

were reviewed must be indexed by Scopus. The articles were published between 2017 and 2022. This study 

examined 98 articles that were sorted using predetermined criteria. Data analysis was assisted by VOS-Viewer and 

Mendeley. 

The data analysis consisted of several stages. First, we collected articles that contain topics that are in line with 

the research objective. Following that, we examined and sorted the articles based on the criteria that had been set 

before transforming the article format to RIS using Mendeley. The data in the RIS form was then processed using 

the VOS-viewer tool with the co-occurrence analysis type setting and full-count calculation method, resulting in a 

minimum of two keywords being displayed (a total of 22 keywords). The VOS-viewer visualization was analyzed to 

answer the research question. The results of data analysis on VOS-Viewer were network mapping images containing 

22 networks and 7 clusters of research topics with different colors. 

 

3. RESULTS AND DISCUSSION  

3.1 The Development of Research on the Application of Problem-Based Science Learning in Elementary 

Schools 

We first discovered 14,500 articles with the keywords "penerapan problem-based learning IPA di Sekolah 

Dasar" (the implementation of problem-based science learning in elementary schools). Then, the articles were sorted 

depending on the journals’ accreditation. Articles from national journals indexed by Sinta 1–5 and international 

journals indexed by Scopus were used in this study. In this investigation, 98 publications met the criterion for 

journal accreditation. Figure 1 depicts the rise in the number of research papers published on problem-based science 

learning in elementary schools from 2017 to 2020. However, the number of publications on this topic decreased 

significantly between 2018 and 2019. 

 
Figure 1. Number of Research Publications on the Implementation of Problem-Based Science Learning in 

Elementary Schools in 2017-2021 

Every year between 2017 and 2021, a different number of articles about the implementation of problem-

based science learning in elementary schools were published. The year with the most publications (24 publications) 

was 2020, while the year with the fewest publications (16 publications) was 2019. In 2017, eighteen articles on PBL 

Science in primary schools were published in national and international journals, followed by 19 in 2021 and 21 in 

2021. The data reveals that the number of publications on the implementation of PBL science in elementary schools 

has fluctuated between 2017 and 2021.  The quantity of this publication can serve as an indicator of the current 

year's research trends [42], [43]. 

3.2  Specifications of National and International Journals Publishing Articles on the Implementation of 

Problem-Based Science Learning in Elementary Schools  

 This analysis employed articles from national journals indexed by Sinta 1, Sinta 2, Sinta 3, Sinta 4, and Sinta 

5 and international journals indexed by Scopus. In this investigation, 98 articles from the Google Scholar database 

met the journal accreditation criteria. Researchers in Indonesia use the Scopus and Sinta indexes to measure 

different things [42], [44]. While Scopus is a global index that covers a wide range of disciplines and journals, Sinta 

is focused solely on research output in Indonesia [45]. Researchers in Indonesia may use both indexes to measure 

different aspects of their research performance, depending on their goals and the audience they are targeting. 
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3.2.1 Number of Articles Published in National Sinta-Indexed Journals  

Among the ninety-eight articles used in the data analysis, 92 articles were published by national journals 

indexed by Sinta 1–5. Figure 2 presents a data visualization of the number of articles published in national journals 

on the application of problem-based science learning in elementary schools. 

 

 

Figure 2. Number of Articles on the Implementation of Problem-Based Science Learning in Elementary 

Schools published in national journals between 2017 and 2021 

The highest number of publications (23 articles) was found in 2020, followed by 20 publications in 2021. 

Meanwhile, the lowest number of publications (15 articles) was observed in 2019, 18 articles were published in 

2018, and 17 articles were published in 2017. The high number of publications can be attributed to pandemic-era 

research trends, such as online learning. This remote, online learning approach is very suitable for the problem-

based learning model [46], [47]. During the pandemic, there has been a huge rise in the use of online learning 

platforms and technologies, and many researchers have been looking at how well these methods work for 

implementing PBL in remote settings. Because, there are now a lot more research papers about PBL and online 

learning. Overall, the pandemic has given researchers and teachers a chance to try out new ways to teach and learn, 

and online learning has become a big part of this change [48]. As the pandemic continues, it is likely that research in 

this area will continue to grow as educators and researchers seek to improve the effectiveness of remote learning 

approaches and address the challenges posed by this new educational landscape. 

 

3.2.2 Number of Articles Published in International Scopus-Indexed Journals 

Figure 3 displays the number of articles on the implementation of problem-based science learning in 

elementary schools published in international Scopus-indexed journals. 

 

Figure 3.  Number of Articles on the Implementation of Problem-Based Science Learning in Elementary 

Schools published in international journals between 2017 and 2021. 

Figure 3 indicates that six articles were published in international journals between 2017 and 2021. The highest 

number of articles (2 articles) published in the journals was found in 2017. From 2018 to 2021, one article was 

published every year.    

 

3.3 Trends in Research on Problem-Based Science Learning in Elementary Schools on VOS-viewers  

The VOS-Viewers application was used to analyze trends in research on the use of problem-based science 

learning in elementary schools from 2017 to 2021. Articles chosen based on journal accreditation were then 

imported into the Mendeley application and saved in the RIS format. Using VOS-Viewer, the obtained data were 

processed by configuring the co-occurrence computation of complete counting and units of analysis with keywords 

[49]. This form of analysis can be used to detect patterns and relationships between keywords or terms in a dataset, 

thereby assisting academics in identifying interesting study themes and areas. By displaying the co-occurrence 

network, researchers may determine which terms are most closely related and how they are interconnected within 

the network. 
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The analysis resulted in 138 keywords in 98 articles on related themes. However, after limiting the number of 

occurrences to two, we obtained twenty-three keywords. The data visualization was separated into some clusters, 

and each cluster was assigned a distinct color. Each cluster contains similar terms or subjects, as well as keywords 

that stand out in the set of articles that have been shown.  

 
 

Figure 4. VOS-viewers Visualization on Trends in Research on PBL Science in Elementary Schools from 2017 to 

2021  

Nodes are the keywords that appear in the VOS-viewer visualization. To read the existing node network, each 

cluster is represented by a different color. Cluster 1 includes red nodes, Cluster 2 includes green nodes, Cluster 3 

includes dark blue nodes, Cluster 4 includes yellow nodes, Cluster 5 includes purple nodes, Cluster 6 includes light 

blue nodes, and Cluster 7 includes orange nodes. 

Table 1. Items contained in the VOS-viewer Visualization Clusters 

Num Cluster Items dan Occurrences 

1.  Cluster 1  

(red node) 

science learning outcomes (19), critical thinking skills (8), Problem-Based Learning 

(56), e-module development (2) 

2.  Cluster 2 

(green node) 

 learning outcomes (13), science (2), PBL (2), Tri Hita Karana (2)  

3.  Cluster 3 

(dark blue node) 

 

science process skills (3), Problem-Based Learning model (15), learning achievement 

(2) 

4.  Cluster 4 

(yellow node) 

human muscle disorder (2), science learning (10), problem solving (3) 

5.  Cluster 5 

(purple node) 

critical thinking skills (5), science process skills (2), mastery of science concepts (3) 

6.  Cluster 6 

(light blue node) 

critical thinking (3), problem solving (2), elementary school (3) 

7.  Cluster 7 

(orange node) 

audio visual (3), learning motivation (3)  

 

 

 The VOS-viewer visualization data is reflected in the “Problem-based Learning" item, which is linked to 

other items. In other words, the items associated with the "problem-based learning" item have the highest level of 

correlation with other terms. Occurrences demonstrate how a node is linked to other nodes, whereas strength 

represents the link’s strength, which is estimated based on its existence in the selected article. Based on our findings, 

we believe that the nodes that appear in a light color are nodes that are infrequently used as research topics. Nodes 

with faint hues and located far from the dominating node, on the other hand, are frequently used in research, 

resulting in saturated study subjects. This possibility exists because there is no guarantee in VOS-viewer that the 

nodes placed at the edge of the image are the nodes that are rarely used for whatever reason. As a result, researchers 

must be able to assess data based on factual data in the field in order to provide recommendations for study trends 

that are relevant to the needs of researchers and have the potential to be investigated in the future. 
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Figure 5. The Overlay Visualization of the keywords “penerapan Problem-based Learning IPA di Sekolah 

Dasar” (The implementation of Problem-Based Science Learning in Elementary Schools) 

 

The overlay visualization shows that the "Tri Hita Karana" node is associated with the "Problem-based 

Learning" item with two occurrences and three total strengths. The findings of occurrences and strengths indicate 

that "Tri Hita Karana" is one of the items developed in earlier years of research. However, according to Google 

Scholar statistics, which include 6,000 publications, the topic has received little attention in the past five years. 

Thus, we recommend the item "Tri Hita Karana" as a research theme for future investigation. The term "Tri Hita 

Karana" refers to a science learning process that can promote students’ behavior to appreciate nature and all living 

things. 

 
Figure 6. The Overlay Visualization of Tri Hita Karana 

Metadata and the VOS viewer show trends in research on the application of problem-based science learning 

in elementary schools from 2017 to 2021. The analysis results suggest research topics or items that can be developed 

further by future researchers. "Tri Hita Karana" is one of the items indicated by the study’s findings. The term "Tri 

Hita Karana" refers to a science learning approach that helps shape students’ positive attitudes toward nature, 

including respect for nature and all of its inhabitants. "Tri Hita Karana" is an educational concept developed based 

on the local wisdom in Bali. This philosophy teaches mankind to live in harmony with God, their fellow humans, 

including themselves, and everything around them, including the environment. However, the visualization findings 

suggest that "science process skills," "problem solving," "human muscle disorders," and "e-module creation" have 

the potential to be further developed due to their low occurrence rates. 

 

4. CONCLUSION  

The analysis showed that, between 2017 and 2021, 98 articles on problem-based science learning were 

published in national and international journals. The highest number of articles related to this topic (23 publications) 

were published in 2020. The number of publications with the keywords "penerapan problem-based learning" (the 

implementation of problem-based science learning in elementary schools) fluctuated every year between 2017 and 

2021, but the fluctuation did not occur significantly. 

The keywords that appear the most in the published articles analyzed in this study are problem-based learning, 

learning outcomes, critical thinking skills, and science learning. A VOS-viewer metadata analysis on the keywords 

"penerapan problem-based learning IPA di Sekolah Dasar" (the implementation of problem-based science learning 

in elementary schools) suggests "Tri Hita Karana" as a research subject that should be investigated further. Tri Hita 

Karana refers to a science-based learning approach that helps instill in students a positive attitude towards nature, 

including respect for nature and all of its inhabitants. Tri Hita Karana is an educational concept developed based on 

local wisdom in Bali. This philosophy teaches humankind to live in harmony with God, those around them, 

including themselves, and everything around them, including the environment. 
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indexed research articles published in the Google Scholar database. Data 

were analyzed using content analysis and the VOS Viewer. The results of 
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1. INTRODUCTION  

Education is the process of acquiring scientific skills. It provides each individual with academic knowledge, 

social skills, the ability to explore one’s potential, and the ability to use technology [1]. Educators and students have 

a mutually beneficial relationship in an educational institution. The method of teaching knowledge can be 

complicated at times in order to attain learning objectives [2]. The role of education in creating a quality generation 

is inextricably linked to the quality of learning. Learning contributes to the development of pupils’ potential, 

personality, intelligence, and character[3]. Learning is a two-way interaction in which the teacher offers material, 

and the students receive the material being taught [4]. Learning can also be viewed as a stage in which the learning 

environment is regulated and conditioned to promote student character.  

Learning is help given to pupils by educators to ensure that the process of acquiring knowledge goes 

smoothly [5]. An effective learning process positively impacts students’ abilities and personalities. Learning builds 

students’ strong characters, allowing them to assimilate intos their social surroundings. Learning activities are 
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deemed effective when designed according to the student’s performance level [6]. Elementary school students 

receive learning that underpins the delivery of knowledge [7]. Learning at the elementary school level must focus on 

student qualities, especially being energetic and curious. 

Elementary school students enjoy learning that includes games. Learning while playing helps children learn 

and absorb information more enjoyably and effectively. Elementary school students think in concrete and logical 

ways; thus, they understand things realistically [8]. Elementary school students learn by gaining knowledge through 

hands-on activities [9]. Pupils in elementary school have excellent observational abilities, so educators must be able 

to design learning that support the development of students’ observational skills. 

Schools play a significant role in shaping students’ character and personalities [10]. A student character 

created during the learning process represents a school system. The role of the teacher in the learning process cannot 

be isolated from the quality of an education system [11]. The learning process is strongly dependent on the learning 

model used by the teacher in the classroom. A learning model should depict a systematic method to assist students in 

achieving the learning objectives [12]. It refers to a method, strategy, model, or technique for facilitating 

communication in the classroom. Teachers should develop the learning model in such a way as to help students 

achieve the previously established learning objectives. Experts have created many learning models based on 

learning principles, psychological theory, sociological theory, and supporting system analysis [13]. A learning 

model approaches the learning process to promote students’ active participation, attitudes, and knowledge. 

Learning models aim to facilitate the delivery of learning materials and realize predetermined learning 

strategies [14]. Besides optimizing learning outcomes, learning models can also provide teachers and students with a 

broad picture of learning philosophy [15]. Optimizing the learning model's implementation will increase students’ 

motivation to achieve higher learning outcomes [16]. It should be noted that the learning model used in class must 

be designed with the nature and type of information to be taught in mind, so that the inter-factors that make it up 

function as a unified whole. The unity of this learning model will later impact how students perceive learning 

material and reach learning goals. In the learning process, many different types of learning models can be used. 

However, a teacher must carefully select and implement the appropriate learning model to provide students with a 

positive learning experience. 

Teachers must be able to choose learning concepts that stimulate students’ critical thinking skills. Problem-

Based Learning (PBL) is an example of a learning approach that is suitable for the concept. Problem-Based 

Learning is an instructional approach that uses everyday problems to train students’ critical thinking skills  [17]. 

PBL allows students to investigate and evaluate the situations presented by the teacher [18]. The steps in the 

problem-based learning model involve providing students with problem orientation, arranging for students to 

conduct research, requiring students to conduct analysis independently and in groups, and motivating students to 

develop and present the outcomes of the analysis. At the final stage of PBL, the teacher and students analyze and 

draw conclusions based on the problem-solving results [19]. 

The teacher serves as the learning facilitator in Problem-Based Learning, allowing students to actively 

participate in the learning process [20]. Problem-based learning has been shown to improve students’ knowledge 

and comprehension of concepts or ideas [21]. PBL requires students to identify and solve problems [22]. This 

problem-solving process will sharpen students’ critical, observational, active, and creative thinking abilities, 

allowing them to identify solutions to these problems. Problem-based learning includes activities that are quite 

similar to the concept of learning science. Learning science in elementary school, for example, teaches pupils how to 

solve issues and think critically and rationally. 

Science education should enable students to apply scientific concepts to real-world problems. As a school 

subject, natural science teaches students how to interact with their surroundings [23]. Science education builds 

students’ attitudes, nimble skills, far-reaching ideas, and problem-solving skills. Science education must also be able 

to develop students’ skills to solve problems with reasoning and analysis [24]. Science learning involves 

experimental activities or observations of natural occurrences that assist students in developing a working 

knowledge of science [25]. Problem-based learning (PBL) integrated into science classes can engage students in 

active learning. 

Education research will continue to establish new networks to discover new research breakthroughs. It is 

impossible to deny that education research is a rapidly developing subject of study. Many studies have been carried 

out to investigate the integration of the PBL model and the IPA technique. Researchers around the world have been 

studying the effectiveness of PBL in science education. As a result, we should investigate the literature on the topic 

under consideration. The literature in this section is meant to expand on findings related to a theme. Bibliometric 

analysis is one of the techniques of analysis that can be used in a literature review. Bibliometric analysis can be used 

to assess the productivity of writers, organizations, and cross-theme collaborations [26]. 

A bibliometric analysis contains bibliographic studies or scientific activities carried out by a researcher [27]. 
It refers to a method for determining the publishing trend of a variable using a statistical or mathematical 

methodology [28]. The bibliography collection is evaluated to create publication trend maps, which are movements 

in a phenomenon, to find out the most recent information. A bibliometric analysis employs a quantitative approach 
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to examine publication patterns such as subjects, authors, citations, titles, and other factors [29]. The current study 

examined a collection of published articles to see if there were any trends in the related variables. The articles were 

sorted according to predefined criteria. The VosViewer program was used to process the data. The VosViewer 

displays were evaluated to discover the trends of the connected variables. The findings of this study will be useful to 

other scholars looking for literature or references on the integration of PBL and natural sciences in elementary 

schools.  

 

2. METHOD  

This study employed mixed methods, combining descriptive and bibliometric analysis. The research sample was 

determined using a purposive sampling technique. The secondary data sources for this study were the Google 

Scholar database, which includes papers published in national and international journals. The national journals that 

published these publications are accredited on a national level (Sinta 1–5). Meanwhile, the international journals that 

were reviewed must be indexed by Scopus. The articles were published between 2017 and 2022. This study 

examined 98 articles that were sorted using predetermined criteria. Data analysis was assisted by VOS-Viewer and 

Mendeley. The data analysis consisted of several stages. First, we collected articles that contain topics that are in 

line with the research objective. Following that, we examined and sorted the articles based on the criteria that had 

been set before transforming the article format to RIS using Mendeley. The data in the RIS form was then processed 

using the VOS-viewer tool with the co-occurrence analysis type setting and full-count calculation method, resulting 

in a minimum of two keywords being displayed (a total of 22 keywords). The VOS-viewer visualization was 

analyzed to answer the research question. The results of data analysis on VOS-Viewer were network mapping 

images containing 22 networks and 7 clusters of research topics with different colors. 

 

3. RESULTS AND DISCUSSION  

3.1 The Development of Research on the Application of Problem-Based Science Learning in Elementary 

Schools 

We first discovered 14,500 articles with the keywords "penerapan problem-based learning IPA di Sekolah 

Dasar" (the implementation of problem-based science learning in elementary schools). Then, the articles were sorted 

depending on the journals’ accreditation. Articles from national journals indexed by Sinta 1–5 and international 

journals indexed by Scopus were used in this study. In this investigation, 98 publications met the criterion for 

journal accreditation. Figure 1 depicts the rise in the number of research papers published on problem-based science 

learning in elementary schools from 2017 to 2020. However, the number of publications on this topic decreased 

significantly between 2018 and 2019. 

 
Figure 1. Number of Publications on the PBL in Elementary Schools in 2017-2021 

Every year between 2017 and 2021, a different number of articles about the implementation of problem-

based science learning in elementary schools were published. The year with the most publications (24 publications) 

was 2020, while the year with the fewest publications (16 publications) was 2019. In 2017, eighteen articles on PBL 

Science in primary schools were published in national and international journals, followed by 19 in 2021 and 21 in 

2021. The data reveals that the number of publications on the implementation of PBL science in elementary schools 

has fluctuated between 2017 and 2021.  The quantity of this publication can serve as an indicator of the current 

year's research trends [30]. 

3.2  Specifications of National and International Journals Publishing Articles on the Implementation of 

Problem-Based Science Learning in Elementary Schools  

 This analysis employed articles from national journals indexed by Sinta 1, Sinta 2, Sinta 3, Sinta 4, and Sinta 

5 and international journals indexed by Scopus. In this investigation, 98 articles from the Google Scholar database 

met the journal accreditation criteria. Researchers in Indonesia use the Scopus and Sinta indexes to measure 

different things [30]. While Scopus is a global index that covers a wide range of disciplines and journals, Sinta is 
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focused solely on research output in Indonesia. Researchers in Indonesia may use both indexes to measure different 

aspects of their research performance, depending on their goals and the audience they are targeting. 

3.2.1 Number of Articles Published in National Sinta-Indexed Journals  

Among the ninety-eight articles used in the data analysis, 92 articles were published by national journals 

indexed by Sinta 1–5. Figure 2 presents a data visualization of the number of articles published in national journals 

on the application of problem-based science learning in elementary schools. 

 

 

Figure 2. Number of Publication of PBL in Elementary Schools published in national journals 

The highest number of publications (23 articles) was found in 2020, followed by 20 publications in 2021. 

Meanwhile, the lowest number of publications (15 articles) was observed in 2019, 18 articles were published in 

2018, and 17 articles were published in 2017. The high number of publications can be attributed to pandemic-era 

research trends, such as online learning. This remote, online learning approach is very suitable for the problem-

based learning model [31], [32]. During the pandemic, there has been a huge rise in the use of online learning 

platforms and technologies, and many researchers have been looking at how well these methods work for 

implementing PBL in remote settings. Because, there are now a lot more research papers about PBL and online 

learning. Overall, the pandemic has given researchers and teachers a chance to try out new ways to teach and learn, 

and online learning has become a big part of this change [33]. As the pandemic continues, it is likely that research in 

this area will continue to grow as educators and researchers seek to improve the effectiveness of remote learning 

approaches and address the challenges posed by this new educational landscape. 

 

3.2.2 Number of Articles Published in International Scopus-Indexed Journals 

Figure 3 displays the number of articles on the implementation of problem-based science learning in 

elementary schools published in international Scopus-indexed journals. 

 

Figure 3.  Number of Publication of PBL in Elementary Schools published in international journals 

Figure 3 indicates that six articles were published in international journals between 2017 and 2021. The highest 

number of articles (2 articles) published in the journals was found in 2017. From 2018 to 2021, one article was 

published every year.    

 

3.3 Trends in Research on Problem-Based Science Learning in Elementary Schools on VOS-viewers  

The VOS-Viewers application was used to analyze trends in research on the use of problem-based science 

learning in elementary schools from 2017 to 2021. Articles chosen based on journal accreditation were then 

imported into the Mendeley application and saved in the RIS format. Using VOS-Viewer, the obtained data were 

processed by configuring the co-occurrence computation of complete counting and units of analysis with keywords 

[34]. This form of analysis can be used to detect patterns and relationships between keywords or terms in a dataset, 

thereby assisting academics in identifying interesting study themes and areas. By displaying the co-occurrence 
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network, researchers may determine which terms are most closely related and how they are interconnected within 

the network. 

 

The analysis resulted in 138 keywords in 98 articles on related themes. However, after limiting the number of 

occurrences to two, we obtained twenty-three keywords. The data visualization was separated into some clusters, 

and each cluster was assigned a distinct color. Each cluster contains similar terms or subjects, as well as keywords 

that stand out in the set of articles that have been shown.  

 
 

Figure 4. VOS-viewers Visualization on Trends in Research on PBL Science in Elementary Schools  

Nodes are the keywords that appear in the VOS-viewer visualization. To read the existing node network, each 

cluster is represented by a different color. Cluster 1 includes red nodes, Cluster 2 includes green nodes, Cluster 3 

includes dark blue nodes, Cluster 4 includes yellow nodes, Cluster 5 includes purple nodes, Cluster 6 includes light 

blue nodes, and Cluster 7 includes orange nodes. 

Table 1. Items contained in the VOS-viewer Visualization Clusters 

Num Cluster Items dan Occurrences 

1.  Cluster 1  

(red node) 

science learning outcomes (19), critical thinking skills (8), Problem-Based Learning 

(56), e-module development (2) 

2.  Cluster 2 

(green node) 

 learning outcomes (13), science (2), PBL (2), Tri Hita Karana (2)  

3.  Cluster 3 

(dark blue node) 

 

science process skills (3), Problem-Based Learning model (15), learning achievement 

(2) 

4.  Cluster 4 

(yellow node) 

human muscle disorder (2), science learning (10), problem solving (3) 

5.  Cluster 5 

(purple node) 

critical thinking skills (5), science process skills (2), mastery of science concepts (3) 

6.  Cluster 6 

(light blue node) 

critical thinking (3), problem solving (2), elementary school (3) 

7.  Cluster 7 

(orange node) 

audio visual (3), learning motivation (3)  

 

 

 The VOS-viewer visualization data is reflected in the “Problem-based Learning" item, which is linked to 

other items. In other words, the items associated with the "problem-based learning" item have the highest level of 

correlation with other terms. Occurrences demonstrate how a node is linked to other nodes, whereas strength 

represents the link’s strength, which is estimated based on its existence in the selected article. Based on our findings, 

we believe that the nodes that appear in a light color are nodes that are infrequently used as research topics. Nodes 

with faint hues and located far from the dominating node, on the other hand, are frequently used in research, 

resulting in saturated study subjects. This possibility exists because there is no guarantee in VOS-viewer that the 

nodes placed at the edge of the image are the nodes that are rarely used for whatever reason. As a result, researchers 

must be able to assess data based on factual data in the field in order to provide recommendations for study trends 

that are relevant to the needs of researchers and have the potential to be investigated in the future. 
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Figure 5. The Overlay Visualization of the keywords “Problem-based Learning IPA di Sekolah Dasar” 

(The implementation of Problem-Based Science Learning in Elementary Schools) 

 

The overlay visualization shows that the "Tri Hita Karana" node is associated with the "Problem-based 

Learning" item with two occurrences and three total strengths. The findings of occurrences and strengths indicate 

that "Tri Hita Karana" is one of the items developed in earlier years of research. However, according to Google 

Scholar statistics, which include 6,000 publications, the topic has received little attention in the past five years. 

Thus, we recommend the item "Tri Hita Karana" as a research theme for future investigation. The term "Tri Hita 

Karana" refers to a science learning process that can promote students’ behavior to appreciate nature and all living 

things. 

 
Figure 6. The Overlay Visualization of Tri Hita Karana 

Metadata and the VOS viewer show trends in research on the application of problem-based science learning 

in elementary schools from 2017 to 2021. The analysis results suggest research topics or items that can be developed 

further by future researchers. "Tri Hita Karana" is one of the items indicated by the study’s findings. The term "Tri 

Hita Karana" refers to a science learning approach that helps shape students’ positive attitudes toward nature, 

including respect for nature and all of its inhabitants. "Tri Hita Karana" is an educational concept developed based 

on the local wisdom in Bali. This philosophy teaches mankind to live in harmony with God, their fellow humans, 

including themselves, and everything around them, including the environment. However, the visualization findings 

suggest that "science process skills," "problem solving," "human muscle disorders," and "e-module creation" have 

the potential to be further developed due to their low occurrence rates. 

 

4. CONCLUSION  

The analysis showed that, between 2017 and 2021, 98 articles on problem-based science learning were 

published in national and international journals. The highest number of articles related to this topic (23 publications) 

were published in 2020. The number of publications with the keywords "penerapan problem-based learning" (the 

implementation of problem-based science learning in elementary schools) fluctuated every year between 2017 and 

2021, but the fluctuation did not occur significantly. The keywords that appear the most in the published articles 

analyzed in this study are problem-based learning, learning outcomes, critical thinking skills, and science learning. 

A VOS-viewer metadata analysis on the keywords "penerapan problem-based learning IPA di Sekolah Dasar" (the 

implementation of problem-based science learning in elementary schools) suggests "Tri Hita Karana" as a research 

subject that should be investigated further. Tri Hita Karana refers to a science-based learning approach that helps 
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instill in students a positive attitude towards nature, including respect for nature and all of its inhabitants. Tri Hita 

Karana is an educational concept developed based on local wisdom in Bali. This philosophy teaches humankind to 

live in harmony with God, those around them, including themselves, and everything around them, including the 

environment. 
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 This study aims to identify publication trends and recommendations for 

problem-based science learning research in elementary schools. We used a 

mixed-methods research design in which descriptive, qualitative, and 

bibliometric analyses were used to look at the data. We selected the sample 

by using the purposive sampling technique. Secondary data contains Sinta-

indexed research articles published in the Google Scholar database. Data 

were analyzed using content analysis and the VOS-Viewer. The results of 

the analysis show that between 2017 and 2021, 98 articles have been 

published with the keywords [problem-based learning] and [IPA or science 

learning] in national and international journals with research settings in 

Indonesia. Most publications occurred in 2020. The keywords that appear 

the most in the published articles obtained are [problem-based learning], 

[learning outcomes], [critical thinking skills], and [science learning]. The 

keyword [Tri Hita Karana], or three causes of well-being, appears, but with 

weak nodes. These keywords appear in many publications whose research 

settings are in Bali because they are ethnoscientific findings from that area. 

Weak nodes have several conjectures, namely that this theme has been 

researched to saturate or that research on this theme is still rarely carried out. 

This research contributes ideas for future research involving the theme of 

problem-based learning in science. 
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1. INTRODUCTION 

Education is the process of acquiring scientific skills. It provides each individual with academic 

knowledge, social skills, the ability to explore one’s potential, and the ability to use technology [1]. In an 

educational institution, educators and students have a mutually beneficial relationship. The method of 

teaching knowledge can be complicated at times in order to attain learning objectives [2]. The role of 

education in creating a quality generation is inextricably linked to the quality of learning. Learning 

contributes to the development of pupils’ potential, personality, intelligence, and character [3]. Learning is a 

two-way interaction in which the teacher offers material, and the students receive the material being taught 

[4]. Learning can also be viewed as a stage in which the learning environment is regulated and conditioned to 

promote student character. 

Learning is help given to pupils by educators to ensure that the process of acquiring knowledge goes 

smoothly [5]. An effective learning process positively impacts students’ abilities and personalities. Learning 

builds students’ strong characters [6], [7], allowing them to assimilate into their social surroundings. 

https://creativecommons.org/licenses/by-sa/4.0/
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Learning activities are deemed effective when designed according to the student’s performance level [8]. 

Elementary school students receive learning that underpins the delivery of knowledge [9]. Learning at the 

elementary school level must focus on student qualities, especially being energetic and curious. 

Elementary school students enjoy learning that includes games [10], [11]. Learning while playing 

helps children learn and absorb information more enjoyably and effectively. Elementary school students 

think in concrete and logical ways; thus, they understand things realistically [12]. Elementary school students 

learn by gaining knowledge through hands-on activities [13]. Pupils in elementary school have excellent 

observational abilities, so educators must be able to design learning that supports the development of 

students’ observational skills. 

Schools play a significant role in shaping students’ character and personalities [14]. A student 

character created during the learning process represents a school system. The role of the teacher in the 

learning process cannot be isolated from the quality of an education system [15]. The learning model the 

teacher uses in the classroom has a significant impact on the learning process. A learning model should 

depict a systematic method to assist students in achieving the learning objectives [16]. It refers to a method, 

strategy, model, or technique for facilitating communication in the classroom. Teachers should develop the 

learning model in such a way as to help students achieve the previously established learning objectives. 

Experts have created many learning models based on learning principles, psychological theory, sociological 

theory, and supporting system analysis [17]. A learning model approaches the learning process to promote 

students’ active participation, attitudes, and knowledge. 

Learning models aim to facilitate the delivery of learning materials and realize predetermined 

learning strategies [18]. Besides optimizing learning outcomes, learning models can also provide teachers 

and students with a broad picture of learning philosophy [19]. Optimizing the learning model's 

implementation will increase students’ motivation to achieve higher learning outcomes [20]. It should be 

noted that the learning model used in class must be designed with the nature and type of information to be 

taught in mind so that the inter-factors that make it up function as a unified whole. The unity of this learning 

model will later impact how students perceive learning material and reach learning goals. In the learning 

process, many different types of learning models can be used. However, a teacher must carefully select and 

implement the appropriate learning model to provide students with a positive learning experience. 

Teachers must be able to choose learning concepts that stimulate students’ critical thinking skills. 

Problem-based learning (PBL) is an example of a learning approach that is suitable for the concept. Problem-

based learning is an instructional approach that uses everyday problems to train students’ critical thinking 

skills [21]. PBL allows students to investigate and evaluate the situations presented by the teacher [22]. The 

steps in the problem-based learning model involve providing students with problem orientation, arranging for 

students to conduct research, requiring students to conduct analysis independently and in groups, and 

motivating students to develop and present the outcomes of the analysis. At the final stage of PBL, the 

teacher and students analyze and draw conclusions based on the problem-solving results [23]. 

The teacher serves as the learning facilitator in PBL, allowing students to actively participate in the 

learning process [24]. Problem-based learning has been shown to improve students’ knowledge and 

comprehension of concepts or ideas [25]. PBL requires students to identify and solve problems [26]. This 

problem-solving process will sharpen students’ critical, observational, active, and creative thinking abilities, 

allowing them to identify solutions to these problems. Problem-based learning includes activities that are 

quite similar to the concept of learning science. Learning science in elementary school, for example, teaches 

pupils how to solve issues and think critically and rationally. 

Science education should enable students to apply scientific concepts to real-world problems. As a 

school subject, natural science teaches students how to interact with their surroundings [27]. Science 

education builds students’ attitudes, nimble skills, far-reaching ideas, and problem-solving skills. Science 

education must also be able to develop students’ skills to solve problems with reasoning and analysis [28]. 

Science learning involves experimental activities or observations of natural occurrences that assist students in 

developing a working knowledge of science [29]. Problem-based learning (PBL) integrated into science 

classes can engage students in active learning. 

Education research will continue to establish new networks to discover new research breakthroughs. 

It is impossible to deny that educational research is a rapidly developing subject of study. Many studies have 

been carried out to investigate the integration of the PBL model and the science learning (IPA) technique. 

Researchers around the world have been studying the effectiveness of PBL in science education. As a result, 

we should investigate the literature on the topic under consideration. The literature in this section is meant to 

expand on findings related to a theme. Bibliometric analysis is one of the techniques of analysis that can be 

used in a literature review. Bibliometric analysis can be used to assess the productivity of writers, 

organizations, and cross-theme collaborations [30]. 
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A bibliometric analysis contains bibliographic studies or scientific activities carried out by a 

researcher [31]. It refers to a method for determining the publishing trend of a variable using a statistical or 

mathematical methodology [32]. The bibliography collection is evaluated to create publication trend maps, 

which are movements in a phenomenon, to find out the most recent information. A bibliometric analysis 

employs a quantitative approach to examine publication patterns such as subjects, authors, citations, titles, 

and other factors [33]. The current study examined a collection of published articles to see if there were any 

trends in the related variables. The articles were sorted according to predefined criteria. The VOS-Viewer 

program was used to process the data. The VOS-Viewer displays were evaluated to discover the trends of the 

connected variables. The findings of this study will be useful to other scholars looking for literature or 

references on the integration of PBL and natural sciences in elementary schools.  

 

 

2. RESEARCH METHOD  

This study employed mixed methods, combining descriptive and bibliometric analysis. The research 

sample was determined using a purposive sampling technique. The secondary data sources for this  

study was the Google Scholar database, which includes papers published in national and international 

journals. The national journals that published these publications are accredited on a national level  

(Sinta 1–5). Meanwhile, the international journals that were reviewed must be indexed by Scopus. The 

articles were published between 2017 and 2022. This study examined 98 articles that were sorted using 

predetermined criteria.  

Data analysis was assisted by VOS-Viewer and Mendeley. The data analysis consisted of several 

stages. First, we collected articles that contain topics that are in line with the research objective. Following 

that, we examined and sorted the articles based on the criteria that had been set before transforming the 

article format to RIS using Mendeley. The data in the RIS form was then processed using the VOS-Viewer 

tool with the co-occurrence analysis type setting and full-count calculation method, resulting in a minimum 

of two keywords being displayed (a total of 22 keywords). The VOS-Viewer visualization was analyzed to 

answer the research question. The results of data analysis on VOS-Viewer were network mapping images 

containing 22 networks and seven clusters of research topics with different colors. 

 

 

3. RESULTS AND DISCUSSION  

3.1. The development of research on the application of problem-based science learning in elementary 

schools 

We first discovered 14,500 articles with the keywords [penerapan problem-based learning IPA di 

sekolah dasar] or ‘the implementation of problem-based science learning in elementary schools’. Then, the 

articles were sorted depending on the journals’ accreditation. Articles from national journals indexed by Sinta 

1–5 and international journals indexed by Scopus were used in this study. In this investigation, 98 

publications met the criteria for journal accreditation. Figure 1 depicts the rise in the number of research 

papers published on problem-based science learning in elementary schools from 2017 to 2020. However, the 

number of publications on this topic decreased significantly between 2018 and 2019. 

 

 

 
 

Figure 1. Number of publications on the PBL in elementary schools in 2017-2021 

 

 

Every year between 2017 and 2021, a different number of articles about the implementation of 
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(24 publications) was 2020, while the year with the fewest publications (16 publications) was 2019. In 2017, 

eighteen articles on PBL science in primary schools were published in national and international journals, 

followed by 19 in 2021 and 21 in 2021. The data reveals that the number of publications on the 

implementation of PBL science in elementary schools has fluctuated between 2017 and 2021. The quantity of 

this publication can serve as an indicator of the current year's research trends [34]. 

 

3.2. Specifications of national and international journals publishing articles on the implementation of 

problem-based science learning in elementary schools  

This analysis employed articles from national journals indexed by Sinta 1, Sinta 2, Sinta 3, Sinta 4, 

and Sinta 5 and international journals indexed by Scopus. In this investigation, 98 articles from the  

Google Scholar database met the journal accreditation criteria. Researchers in Indonesia use the Scopus and 

Sinta indexes to measure different things [34]. While Scopus is a global index that covers a wide range  

of disciplines and journals [35], Sinta is focused solely on research output in Indonesia, isolating the precise 

impact of SINTA remains challenging [36]. Researchers in Indonesia may use both indices to measure 

different aspects of their research performance [37], depending on their goals and the audience they  

are targeting. 

 

3.2.1. Number of articles published in national Sinta-indexed journals  

Among the 98 articles used in the data analysis, 92 articles were published by national journals 

indexed by Sinta 1–5. Figure 2 presents a data visualization of the number of articles published in national 

journals on the application of problem-based science learning in elementary schools. The highest number of 

publications (23 articles) was found in 2020, followed by 20 publications in 2021. Meanwhile, the lowest 

number of publications (15 articles) was observed in 2019, 18 articles were published in 2018, and 17 articles 

were published in 2017. The high number of publications can be attributed to pandemic-era research trends 

such as online learning. This remote, online learning approach is very suitable for the problem-based learning 

model [38], [39]. During the pandemic, there has been a huge rise in the use of online learning platforms and 

technologies, and many researchers have been looking at how well these methods work for implementing 

PBL in remote settings [40]–[42]. Because there are now a lot more research papers about PBL and online 

learning. Overall, the pandemic has given researchers and teachers a chance to try out new ways to teach and 

learn, and online learning has become a big part of this change [43]. As the pandemic continues, it is likely 

that research in this area will continue to grow as educators and researchers seek to improve the effectiveness 

of remote learning approaches [44] and address the challenges posed by this new educational landscape. 

 

 

 
 

Figure 2. Number of publications on PBL in elementary schools published in national journals 

 

 

3.2.2. Number of articles published in international scopus-indexed journals 

Figure 3 displays the number of articles on the implementation of problem-based science learning in 

elementary schools published in international Scopus-indexed journals. Figure 3 indicates that six articles 

were published in international journals between 2017 and 2021. The highest number of articles (two articles) 

published in the journals was found in 2017. From 2018 to 2021, one article was published every year.  

 

 

 

 

16
18

15

23
20

0

5

10

15

20

25

2017 2018 2019 2020 2021

N
u

m
b

er
 o

f 
ar

ti
cl

e

Year



J Edu & Learn  ISSN: 2089-9823  

 

 Problem-based science learning in elementary schools: A bibliometric analysis (Anenggar Dewi Puspita) 

289 

 
 

Figure 3. Number of publications of PBL in elementary schools published in international journals 

 

 

3.3. Trends in research on problem-based science learning in elementary schools on VOS-Viewer  

The VOS-Viewer application was used to analyze trends in research on the use of problem-based 

science learning in elementary schools from 2017 to 2021. Articles chosen based on journal accreditation 

were then imported into the Mendeley application and saved in the RIS format. Using VOS-Viewer, the 

obtained data were processed by configuring the co-occurrence computation of complete counting and units 

of analysis with keywords [45]. This form of analysis can be used to detect patterns and relationships 

between keywords or terms in a dataset, thereby assisting academics in identifying interesting study themes 

and areas. By displaying the co-occurrence network, researchers may determine which terms are most closely 

related and how they are interconnected within the network. 

The analysis resulted in 138 keywords in 98 articles on related themes. However, after limiting the 

number of occurrences to two, we obtained twenty-three keywords. The data visualization was separated into 

clusters, and each cluster was assigned a distinct color. Each cluster contains similar terms or subjects, as 

well as keywords that stand out in the set of articles that have been shown. Figure 4 shows the visualization 

of trends in research on PBL science in elementary schools. Nodes are the keywords that appear in the VOS-

Viewer visualization. Each cluster has a different color to represent it in the existing node network. Cluster 1 

includes red nodes; cluster 2 includes green nodes; cluster 3 includes dark blue nodes; cluster 4 includes 

yellow nodes; cluster 5 includes purple nodes; cluster 6 includes light blue nodes; and cluster 7 includes 

orange nodes. The details of the clusters are shown in Table 1. 

 

 

 
 

 

Figure 4. VOS-Viewer visualization on trends in research on PBL science in elementary schools  
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Table 1. Items contained in the VOS-Viewer visualization clusters 
Num Cluster Items and occurrences 

1 Cluster 1 (red node) Science learning outcomes (19), critical thinking skills (8), problem-based learning (56),  
e-module development (2) 

2 Cluster 2 (green node) Learning outcomes (13), science (2), PBL (2), Tri Hita Karana or three causes of well-being 

(2)  
3 Cluster 3 (dark blue node) Science process skills (3), problem-based learning model (15), learning achievement (2) 

4 Cluster 4 (yellow node) Human muscle disorder (2), science learning (10), problem solving (3) 

5 Cluster 5 (purple node) Critical thinking skills (5), science process skills (2), mastery of science concepts (3) 
6 Cluster 6 (light blue node) Critical thinking (3), problem solving (2), elementary school (3) 

7 Cluster 7 (orange node) Audio visual (3), learning motivation (3)  

 

 

The VOS-Viewer visualization data is reflected in the ‘problem-based learning’ item, which is 

linked to other items. In other words, the items associated with the ‘problem-based learning’ item have the 

highest level of correlation with other terms. We can see the overlay visualization of its keywords in  

Figure 5. Occurrences demonstrate how a node is linked to other nodes, whereas strength represents the 

link’s strength, which is estimated based on its existence in the selected article. Based on our findings, we 

believe that the nodes that appear in a light color are nodes that are infrequently used as research topics. 

Nodes with faint hues and located far from the dominating node, on the other hand, are frequently used in 

research, resulting in saturated study subjects. This possibility exists because there is no guarantee in VOS-

Viewer that the nodes placed at the edge of the image are the nodes that are rarely used for whatever reason. 

As a result, researchers must be able to assess data based on factual data in the field in order to provide 

recommendations for study trends that are relevant to the needs of researchers and have the potential to be 

investigated in the future. 

 

 

 
 

Figure 5. The overlay visualization of the keywords [problem-based learning IPA di sekolah dasar] or the 

implementation of problem-based science learning in elementary schools 

 

 

The overlay visualization shows that the [Tri Hita Karana] node is associated with the [problem-based 

learning] item with two occurrences and three total strengths. The findings of occurrences and strengths indicate 

that [Tri Hita Karana] is one of the items developed in earlier years of research. However, according to Google 

Scholar statistics, which include 6,000 publications, the topic has received little attention in the past five years. 

Thus, we recommend the item [Tri Hita Karana] as a research theme for future investigation. The term [Tri 

Hita Karana] refers to a science learning process that can promote students’ behavior to appreciate nature and 

all living things. The overlay visualization of [Tri Hita Karana] is shown in Figure 6. 
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Figure 6. The overlay visualization of Tri Hita Karana 

 

 

Metadata and the VOS viewer show trends in research on the application of problem-based science 

learning in elementary schools from 2017 to 2021. The analysis's findings offer potential research topics or 

items for future researchers to explore further. The [Tri Hita Karana] is one of the items indicated by the 

study’s findings. The term [Tri Hita Karana] refers to a science learning approach that helps shape students’ 

positive attitudes toward nature, including respect for nature and all of its inhabitants. The [Tri Hita Karana] is an 

educational concept developed based on the local wisdom in Bali. This philosophy teaches mankind to live in 

harmony with God, their fellow humans, including themselves, and everything around them, including the 

environment. However, the visualization findings suggest that [science process skills], [problem solving],  

[human muscle disorders], and [e-module creation] have the potential to be further developed due to their low 

occurrence rates. 

 

 

4. CONCLUSION  

The analysis showed that, between 2017 and 2021, 98 articles on problem-based science learning 

were published in national and international journals. The highest number of articles related to this topic (23 

publications) were published in 2020. The number of publications with the keywords [penerapan problem-

based learning] or ‘the implementation of problem-based science learning in elementary schools’ fluctuated 

every year between 2017 and 2021, but the fluctuation did not occur significantly. The keywords that appear 

the most in the published articles analyzed in this study are problem-based learning, learning outcomes, 

critical thinking skills, and science learning. A VOS-Viewer metadata analysis on the keywords [penerapan 

problem-based learning IPA di sekolah dasar] or the implementation of problem-based science learning in 

elementary schools suggests [Tri Hita Karana] as a research subject that should be investigated further. The 

[Tri Hita Karana] refers to a science-based learning approach that helps instill in students a positive attitude 

towards nature, including respect for nature and all of its inhabitants. The [Tri Hita Karana] is an educational 

concept developed based on local wisdom in Bali. This philosophy teaches humankind to live in harmony 

with God, those around them, including themselves, and everything around them, including the environment. 
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Problem-based science learning in elementary schools: A
bibliometric analysis
Anenggar Dewi Puspita, Ika Maryani, Hanum Hanifa Sukma

Abstract

This study aims to identify publication trends and recommendations for problem-based science learning research in
elementary schools. We used a mixed-methods research design in which descriptive, qualitative, and bibliometric
analyses were used to look at the data. We selected the sample by using the purposive sampling technique. Secondary
data contains Sinta-indexed research articles published in the Google Scholar database. Data were analyzed using
content analysis and the VOS-Viewer. The results of the analysis show that between 2017 and 2021, 98 articles have
been published with the keywords [problem-based learning] and [IPA or science learning] in national and international
journals with research settings in Indonesia. Most publications occurred in 2020. The keywords that appear the most in
the published articles obtained are [problem-based learning], [learning outcomes], [critical thinking skills], and
[science learning]. The keyword [Tri Hita Karana], or three causes of well-being, appears, but with weak nodes. These
keywords appear in many publications whose research settings are in Bali because they are ethnoscientific findings
from that area. Weak nodes have several conjectures, namely that this theme has been researched to saturate or that
research on this theme is still rarely carried out. This research contributes ideas for future research involving the theme
of problem-based learning in science.
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