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a b s t r a c t 

Big data launches a modern way of producing science and research around the world. Due to an 

explosion of data available in scientific databases, combined with recent advances in information 

technology, the researcher has at his disposal new methods and technologies that facilitate sci- 

entific development. Considering the challenges of producing science in a dynamic and complex 

scenario, the main objective of this article is to present a method aligned with tools recently devel- 

oped to support scientific production, based on steps and technologies that will help researchers 

to materialize their objectives efficiently and effectively. Applying this method, the researcher can 

apply science mapping and bibliometric techniques with agility, taking advantage of an easy-to- 

use solution with cloud computing capabilities. From the application of the “Scientific Mapping 

Process ”, the researcher will be able to generate strategic information for a result-oriented sci- 

entific production, assertively going through the main steps of research and boosting scientific 

discovery in the most diverse fields of investigation. 

• The Scientific Mapping Process provides a method and a system to boost scientific develop- 

ment. 

• It automates Science Mapping and bibliometric analysis from scientific datasets. 

• It facilitates the researcher’s work, increasing the assertiveness in scientific production. 
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Introduction 

Scientific discoveries take place in a dynamic, ongoing, complex environment, with significant changes, marked by a constant 

overcoming of research topics. These challenges require new skills and competencies, so researchers must apply a method and tech-

nology to achieve their research goals. Also, there is a considerable increase in scientific publications in various areas of knowledge,

so researchers’ choices need to be based on the analysis and interpretation of large amounts of data. 

The “big data ” context opens opportunities for the integration of new data analysis tools and methods to boost researchers’

productivity with speed, efficiency, and accuracy in their scientific production, expanding the science horizons [10 , 42 , 51 , 58 , 72] .

It is rare for researchers to start their studies without first applying bibliometric and scientometrics techniques to gain insights

into the science landscape, identify knowledge gaps, and more accurately uncover the state-of-the-art in a particular research field 

[12 , 28 , 61 , 65 , 70] . 

Typically, the most well-known methods for scientific production recommend a preliminary analysis of the data available on 

official scientific portals, generating bibliometric information to guide the selection of theoretical repertoire [3 , 4 , 22 , 58 , 60 , 64] . 

The data available on scientific portals are valuable inputs for generating strategic information related to the global scientific 

production landscape, which opens space for the development of new methods that bring together a management process of activities

and technology applications to drive scientific advancement [41] . Therefore, it is highly recommended that the researcher bases the

scientific process on a consistent, managed method, starting from a series of well-directed, organized steps. A well-applied method 

has a high potential to guide scientific writing efficiently, at various steps of execution. It is also crucial for the researcher to choose

a quality theoretical reference with good judgment from the beginning of their work, being aligned with the main discussions of

the scientific community regarding a particular study object. In other words, it is highly advisable to choose a quality bibliographic

repertoire from the beginning of the research, which increases the probability of publication success [4 , 22 , 33 , 55] . 

According to [3] , Science Mapping (SM) and bibliometric analysis methods can be performed by combining different tools to

analyze the evolution of the cognitive structure of a certain research topic, leading to the discovery of scientific boundaries. Despite

being more consolidated in the field of Medicine/Health [44] , the use of bibliometrics and SM is spreading to various areas, as

mapping science is complex and difficult to manage, involving many steps and often requiring numerous bibliometric tools, not

always free [6] . 

Over the years, these bibliometric tools have evolved along with information systems, either providing SM analyses with a focus

on visualizations [6 , 34] or providing bibliometric analyses based on classification and statistical measures [10 , 18 , 20] . Today, the

possibility of incorporating artificial intelligence (AI), with machine learning and natural language processing (NLP) resources into 

these processes is being discussed [42 , 58 , 71] . 

The first discussions on the mapping of scientific literature show the importance of methodological applications and systems that

can perform bibliometric analyses facilitating the work of the researcher and promoting accuracy in scientific writing [1 , 11 , 52 , 66–

68] . These methodologies and systems have evolved significantly since scientific databases began to emerge, opening opportunities 

for the application of technological solutions with the capacity to process massive amounts of data [2 , 30] . 

In the business and academic environment, research development must be based on data analysis, using methods and technologies

that promote rationality to the scientific production process and that relate the knowledge boundaries under the prism of certain au-

thors and journals around a certain issue, uncovering important nuances of science evolution through scientific data [6 , 15 , 19 , 22 , 31] .

In this bibliographic review process, systematized research is a traditional procedure in the academic context to facilitate scientific 

writing [5 , 7 , 63] , being recognized for following a transparent and replicable method of execution, so that it is possible to select the

most relevant works and eliminate those that are least relevant for a specific search [54] . 

Systematic literature reviews (SLR) have significantly contributed to the advancement of knowledge in various fields by examining 

existing studies with attention to theoretical boundaries, units of analysis, data sources, study contexts and definitions, and opera-

tionalization of constructs, as well as research methods, with the aim of refining or revising an existing theory [25] . In other words,

scientific production goes through a series of systematic steps and presupposes SM and bibliometric systems to assist the researcher

in their decisions about which theoretical framework to use, giving rise to various methods [10 , 42 , 46 , 49 , 51 , 59 , 62 , 71 , 72] . 

It was from these opportunities in the field of scientometrics that [58] introduced “Smart Bibliometrics, ” a system developed on

a Business Intelligence (BI) platform and freely accessible that aims to support the processes of SM (visualizations) and bibliometric

(statistical measurements) analysis. As a differential, the “Smart Bibliometrics ” includes cloud computing resources to embody the 

selection of the theoretical framework and it is constantly evolving to incorporate new analysis functions in tune with the concept of

Open Science. 

Therefore, the main objective of this paper is to present a method for scientific production, applying a systematic process, while

providing the researcher with an information system that facilitates the attainment of their research objectives. It is expected that this

method, called the “Scientific Mapping Process, ” brings accuracy to the researcher in their creative process of producing knowledge

and contributes to the advancement of the science world wild. 

Steps of the scientific mapping process 

The scientific production method will follow a process, according to Fig. 1 , predicting systematized steps to achieve the research

objectives. 
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Fig. 1. Scientific mapping process method 

Source: own authorship. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 1 – Research objectives 

The first step for structuring research is to outline a problematization around a given object of study when the researcher has

to define the objectives and scope of the research [22] . At this moment, the researcher defines the general context of the scientific

problem in a general objective, that is, an aspiration of what is expected to materialize. 

It is suggested that the researcher builds a mental map, outlining the overall research objective as a goal to be achieved, which

should be broken down into secondary objectives and aligned with an execution methodology. Thus, the objectives guide the entire

journey, requiring methods and protocols that are broken down into organized steps of investigation to successfully achieve the 

results of scientific research, such as the “Systematic Review Protocol ” [38 , 39] . 

According to BJERKE; RENGER, (2017), for a goal to be achieved it is necessary to be Specific, Measurable, Attainable, Relevant,

and Time-bound (SMART). It is a useful approach to establishing and achieving goals, with contextualized and effective objectives

[53] , because they provide a clear and defined goal to work for. 

A SMART objective should be well-defined and specific, meaning it cannot be vague or too broad. The purpose of SMART must

be very specific and definite, to increase the probability of achieving it [24] . Also, it should be possible to measure to track progress

and advancement of steps, and yet, it should be broken down into specific goals and milestones to be achieved. To be an indicator,

the specified goal measure needed to be a direct quantifiable variable of the outcome [53] . 

A SMART objective must be feasible and attainable, meaning it can be achieved, taking into consideration resources to achieve the

goal. Additionally, the goals must be challenging. The goal must be achievable to be successful [24] . In addition, it must be relevant

content that makes sense to move forward toward the goals to achieve objectives with realistic timeframes [8] . 

Finally, a SMART objective should have a timeline with step descriptions that mark deliveries, making it possible to determine

execution time and create a sense of urgency and priority. The SMART objective must be time-limited, which means that a limiting

term for the achievement of the objective should exist [24] . In general, SMART objectives set achievable goals since they provide a

clear and defined goal to work for, and it is possible to materialize results. 

Thus, from the definition of the objectives, the researcher will have an initial perception of the keywords related to the object of

study. In short, the objectives of a bibliometric study must be related to a retrospective analysis of scientific discussions, which can

reveal the bibliometric structure through the relationships among authors, journals, and educational institutions [22] , at which point 

the researcher can bring their contribution. 
3 
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So, in this preliminary step of setting goals, the researcher can choose representative search terms to locate the bibliographic

repertoire related to the issue to be investigated. Therefore, it is important to define search terms (keywords) used with the original

meaning of expressions in the international scope, giving special attention when the researcher’s native language is not English, which

is internationally adopted as the main language in the scientific community. With these search terms, the researcher can find the

relevant scientific publications in international databases and proceed with an SLR in later steps. 

Step 2 – Scientific data 

After the research objectives and search terms (keywords) have been defined, it is time to search for discussions around the world

about a particular study object. The researcher’s first diligence at this point is to navigate international scientific portals and download

scientific data [22] . 

The database query aims to extract available and accessible metadata files to generate a set of bibliometric information. There are

various databases, some of which include Web of Science, Scopus, Crossref, Cochrane, and others, so the researcher can collect data

from multiple sources [13 , 17 , 26 , 37] . 

As seen, in this step, the choice of representative keywords is a crucial step in finding related work directed to the research problem

in focus. The combination of representative terms or keywords through a logical expression is the main query parameter in the search

portals, as it will direct the results to the addressed topics. It is suggested that the search terms should be defined with equivalence

to the technical terms in English, considering the research problem, area of application, and the objective of the academic work. In

addition to keywords, other filter parameters can be applied to improve the results, such as date range, document types, and areas

of knowledge, for example. 

The search expression must align with technical terms used by scholars in the field to return global references on the topic. The

query terms must be expressed in words that better represent the original meaning used in an international context, so the researchers

need to be familiar with the jargon practiced worldwide for the study elements to investigate, considering also regionalities. 

Regarding the types of documents, it is important to consider the importance of searching for different formats for different

research objectives. Some databases still need new development to include records of reports or patents, in certain types of research.

In databases, most records are scientific articles, books, and book chapters. 

During the data extraction in the scientific portals, the researcher must generate data files that will be used as input for processing,

to generate relevant information about the science landscape in each research area. After downloading the data, the researcher should

analyze them, either by manually processing the scientific data or by using some system oriented to bibliometric and SM processes. 

To use Smart Bibliometrics, after collecting the data in the scientific portals, the researcher must upload the data files to the

platform for processing and database consolidation. After uploading data, the extraction, transformation, and loading (ETL) process 

will begin, also performing the exclusion of blank lines, duplicate records, and important corrections so that a standardized database

is set and ready to generate information. 

Step 3 – Data processing 

The scientometric analysis is increasingly being applied to obtain quantitative insights in the development of research in specific 

domains of scientific investigation [43] , which will require a system that provides interesting visuals and statistical metrics for

comparing publications. 

In the proposed method, we provide a cloud computing-based solution to automate the processing of scientific databases. If the

researcher opts for a system in their analysis, they may use the Smart Bibliometrics system [58] , which comes with a repository of

analysis to support theoretical reference choices. The Smart Bibliometrics must be fed with data extracted from scientific databases

to generate a set of information that brings insights to the researcher, providing SM and bibliometric analyses for increased efficiency

in selecting a high-quality bibliographic repertoire. 

Using Smart Bibliometrics, information is produced about the scientific production in the world, aggregating data visualizations 

and classification measures for the researcher to make good choices for the theoretical framework [58] , based on the analysis of

scientific data. 

The cloud computing resources, processing capacity, and delivery of information with robust data analysis from the construction of

intelligence for decision-making [23] are important and innovative aspects of the Smart Bibliometrics platform. Using the platform, 

the data will be automatically processed to generate strategic information that brings accuracy to the selection of a high-quality

theoretical framework. 

Upon completion of the data processing step, the researcher should interact with the system’s functions to gain insights into the

main publications. In these analyses, they will be able to determine relationships among authors, research problems, and journals

interested in the discussions at hand and select a bibliographic repertoire to support scientific discussion. 

Step 4 – Science mapping and bibliometrics analysis 

Data visualization has become crucial in decision-making processes, as it can provide a much deeper understanding of a given

problem, leading to a multi-faceted comprehension of any phenomenon. One of the key features of interactive data visualization is

that users have direct control over how the information is presented during the decision-making process [47] . 
4 
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In the proposed method, with the support of Smart Bibliometrics, the researcher will be able to interact with the visuals in a logical

sequence of information presented dynamically with the data, navigate through different analyses, apply data filters and slicers to

obtain relevant insights and thus decide on the bibliographic repertoire to use in the research. 

On the other hand, the classification metric is based on representative numerical variables to provide a measure that allows

classification among publications, which include variables such as the number of citations, year of publication and impact factor of

the journals, and other metrics to generate a representative index for classification. In Smart Bibliometrics, the classification metric

is based on a citation rate per year, which improves the index by treating the publications more equitably by removing the bias of

older publications that by their nature have a higher probability of citations [58] . 

Based on these interactive analyses, the researcher will have enough information to make smart choices about the “corpus ” of

the research [48] , selecting the publications that directly address the research problem and that are indispensable references in the

scientific theorization about the object of study. 

Step 5 - Scientific production selection 

This is one of the most crucial steps in the method when the researcher selects a theoretical framework to support discussion and

build knowledge about the state-of-the-art of scientific knowledge related to the theme to explore. 

Science mapping and bibliometric systems should offer solutions that allow statistical analysis or data visualization [6 , 19 , 27] to

facilitate assertive choices by researchers. In this context, where we need to apply compelling and enlightening data visualizations

as well as measure and quantify classification indicators, BI tools are widely used [58] . 

Smart Bibliometrics, developed on a BI platform, offers functionalities that allow for the selection of key scientific documents 

based on objective criteria, providing advanced and dynamic data visualization [58] . Thus, with a powerful data analysis tool, it will

be intuitive to choose the main publications in the study area, significantly reducing the effort of the researcher in producing their

theoretical discussion. 

Step 6 – State-of-the-art and find gaps 

Understanding the ’state-of-the-art ’ of scientific knowledge in this step will be much more efficient if the researcher has completed

the previous steps with assertiveness, selecting the main references that have dealt with discussions about the research problem, and

providing a perspective on a certain object of study. The ’state-of-the-art ’ refers to the starting point for innovation, in that it presents

the updated knowledge of the latest scientific discussions to that point, bringing space for new contributions. 

With the main publications related to a theme obtained after the execution of step 5, the researchers should then carry out a

guided and systematic reading of each scientific document, at which point they will be able to grasp this ’state-of-the-art ’ of scientific

knowledge related to the theme. At this point, insights and discoveries may arise, supporting scientific writing aimed at solving

questions that are still open. 

Understanding the boundaries of scientific knowledge, the researcher will be able to make new contributions by identifying 

prominent research gaps for a focus on innovation. Individual contribution in a specific research gap opens space for the advancement

of science in those areas that still lacking in depth and have a higher likelihood of publication by expanding the horizons of science.

Etapa 7 – Scientific writing 

At this step, researchers have sufficient elements to materialize their work through scientific writing. It is time to put on paper

their contribution, applying methodological rules of scientific writing. 

Scientific writing requires a peer review process and the use of appropriate vocabulary [32] . It is also important to apply some

rules and write scientifically [69] . 

In this line, scientific writing has its rite of development, which follows a series of steps and rules [36] . Therefore, it is recommended

that the researcher should identify which publication vehicle will be sent his work to at the beginning of the production of the scientific

text, as he/she must comply with the general rules of scientific writing and submission requirements applicable to the Editor. Thus,

based on the SM and bibliometric analyses, the researcher will be successful in determining the target journal for publication and

producing the content obeying the submission rules from the beginning [58] . 

Regarding the choice of scientific journal interested in the subject study, Smart Bibliometrics presents extensive visual resources to

precisely determine the journals that are interested in the subject, providing strategic information to increase the chances of success

in a publication [58] . 

At this step of scientific writing, the use of reference managers is also an important instrument to help the researcher’s work.

Several solutions help a lot in the management of scientific documents, automatically generating bibliographic references. The use of

Mendeley, EndNote, or Zotero, for example, offers full management support allowing collection, organization, citation, and sharing 

of papers [14 , 16 , 50] . 

Step 8 – Feedback and review 

One key attitude in the learning process is monitoring and feedback on previous steps. Along the way, learning is usually deepened

by discoveries and insights that the researcher has obtained in previous steps. After an SLR, new keywords and technical terms may

awaken new perspectives on other aspects, when it will be the opportune moment to feedback on the previous steps. 
5 
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Fig. 2. Citations by author, word cloud, maps, and metrics 

Source: adapted [58] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At this moment, based on the knowledge already acquired, the researcher remakes the management process, improving the 

objectives and looking for new publications that can add value to the work, perfecting the details. It is a cyclic process, of feedback,

seeking to solidify the theoretical construction in such a way that new inputs are incorporated. Feedback is an important step in

creative processes, opening space for changing prototypes, either to go deep or to stimulate refinement [35] . 

Feedback is critical to delivering a quality product, reflecting on the relationship between planning and product quality to be

delivered [45] . Thus, in this step, it is suggested that the researcher return to the beginning of the process, review its objectives,

define new search terms, and then continue with a refinement of its scientific production for the delivery of a quality product that

promotes innovation in each research area. 

Application for an emerging theme 

The SM methodologies have evolved in recent years due to advances in information technology, following the evolution of scientific

databases and the processing capability of systems [2 , 30] . Thus, new concepts such as AI and NLP find strong applicability in the

academic context to produce automated analysis [40 , 56 , 58] . 

Specifically, regarding NLP to process large volumes of data, the results of the system made available to suggest the automation

of a systematic review using NLP were compared, described in the article by [42] , but with another analysis bias, thus allowing the

selection of bibliographic repertoire dynamically. 

According to Kwabena et al. [42] , it is necessary to integrate several sets of data into a single database. In Smart Bibliometrics

[58] , there are several pre-established resources and analyses, including integrating various data into a consolidated database after

uploading the scientific data. The Extraction, Transformation, and Loading (ETL) process of the data takes place automatically, 

integrating various data sets into a database [42 , 58] . The system is easy to update with cloud computing resources, allowing free

access from any device with an internet connection and a web browser. 

Conducting a brief analysis using the Smart Bibliometrics system [58] , for example on an emerging topic “Metaverse, ” following

the processing results from data extracted on November 2022. Fig. 2 shows the word cloud processing for bibliographic repertoire

selection, with 1.750 records. Through interaction with the various visuals, the researcher will have sufficient resources to select a

high-quality bibliographic repertoire. 

The “Smart Graphs ” function was developed to provide a theoretical reference download option that aligns with the research 

theme, detecting the main publications on the study topic in various specialized journals. In this dynamic report shown in Fig. 3 , it

is possible to view the main information from the latest publications to decide whether to use them as a reference. The report was

designed to create a link among authors, journals, research topics, and scientific productions. 

The simulation for these analyses on the “Metaverse ” theme can be accessed by: http://bit.ly/3Jbtfgs . There are several analyses

on this link, two analyzes will be highlighted as examples. 
6 

http://bit.ly/3Jbtfgs


V.Z. Pessin, C.A.S. Santos, L.H. Yamane et al. MethodsX 11 (2023) 102367 

Fig. 3. Matrix and graph visualization mapping authors and journals’ relationships 

Source: adapted [58] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two main visualizations are available: a matrix, with information about scientific works, ordered based on the ranking index and

classification for each publication. There is a classification metric (Smart index) for ranking, which ranges from 0 to 100, helping to

identify the most relevant publications. 

The matrix is dynamic and allows expanding the data fields by clicking on the [ + icon], successively arranging hierarchically the

author, title, summary, DOI, and document download link. This data matrix brings innovation by facilitating an analysis of the main

bibliometric elements, making navigation very practical for the user, who can more quickly resolve the importance of the reference in

the context of their research. The visuals are dynamic and will be updated to the filters that are applied, making a sequential analysis

based on documents that meet the informed parameters. A cut in the year of publication, theme, and type of document will refine

the result for agile and accurate analysis. 

Thus, the SLR can be facilitated by this visual in which the main information of the articles that will make up the theoretical

reference is analyzed. A preliminary reading of the summary helps in deciding whether to download the paper for use as a theoretical

reference while updating the state-of-the-art knowledge. So, when navigating the matrix hierarchy and finding that the scientific 

production is relevant to the research to be done, simply copy the available link and paste it into the web browser. You will be

automatically directed to the download, which will be made available by the publication source. 

The second graph visual “Journals and Authors ” shows the links among authors’ groups and the main journals. It is formed by

vertices and edges making the interconnection of journals and authors for each research area. The visual has a zoom feature to

increase the capacity of the analysis and user interaction. 

Each node represents a journal, and when selected, it will segment data in all visuals simultaneously. Similarly, by selecting

only one of the authors, the work will be detailed with the information of the respective matrix visual. The systematic study of

each author’s contributions significantly increases the probability of identifying a relevant research gap, facilitated by a directed and

focused reading, presenting the main publications in a scaled manner based on an assertive classification metric. 

The rationale of the work, novelty, and further insights 

A method to assist scientific production is essential to guide and structure the research process, ensuring efficiency, quality,

and significant results [10 , 51 , 63] . This method, being rooted in innovation, seamlessly integrates the finest practices previously

established in various approaches. By consolidating these practices into an agile framework, it places utmost importance on stages

that enhance efficiency and effectiveness in the scientific production process. 

This method breaks down scientific production into well-defined stages and provides a systematic and organized approach for 

researchers, describing a process to achieve scientific outcomes. Thus, the “Scientific Mapping Process ” method innovates by com- 

plementarily providing a Business Intelligence system capable of extracting strategic information for assertive and results-oriented 

action. 
7 
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By dividing scientific production into eight stages, it is possible to gain insights for researchers to visualize the overall research

landscape and have a clearer and more directive understanding of the necessary steps to materialize scientific results. Within this

perspective, the initial stage of this process encompasses the establishment of SMART objectives [8 , 53] . It serves as a crucial foun-

dation for delineating the research scope and setting forth goals that are both attainable and practical. Positioned at the outset of

the process, this stage plays a fundamental role in guiding researchers by ensuring that their efforts are rooted in objectives that are

specific, measurable, attainable, relevant, and time-bound. 

The Smart Bibliometrics system provides analyses of scientific data as a central and integrated stage throughout the research 

process, enabling researchers to gain insights into the global landscape of scientific research. This differentiated approach brings a

new perspective by including the analysis of scientific data as a key factor for research success, helping researchers achieve their

goals more efficiently. 

Thus, by previously analyzing official science data, researchers can base their research on reliable and up-to-date information, 

applying a system that was designed for this purpose from the beginning of the process. In this context, Smart Bibliometrics plays

a fundamental role, integrating the Scopus [26] and Web of Science [13] databases, and opens opportunities for future insights by

integrating other databases, such as Lens [9 , 57] , Dimensions [21] , Cochrane [37] , for example. Through this system, researchers

have access to a wide range of scientific data, allowing for comprehensive and evidence-based analysis. 

Bibliometric and science mapping analysis find an organized process in this method to bring agility and effectiveness, as it assists

researchers in identifying trends, patterns, and connections between different research groups. This analysis provides valuable insights 

and contributes to the development of more impactful and innovative studies, indicating potential specialized journals interested in 

various subjects, and strategic information to leverage success in publications. 

In this method, the selection of a bibliographic repertoire is a crucial step for the researcher, as it involves choosing relevant

references that underpin the research from the beginning and identifying key authors and publications in the field of study. With the

support of Smart Bibliometrics, researchers have access to a wide range of information about scientific articles, their citations, and

the impact they have had on defining the pillars of knowledge in a particular area. 

Following this line of reasoning, the identification of research gaps becomes facilitated, driving discoveries in areas that have 

not yet been explored or present opportunities for new studies. Thus, this preliminary analysis of scientific data offers insights into

less-explored areas or areas that require further development. 

With this roadmap in mind, materializing a rational praxis, in this stage, the researcher is in a better position to proceed with

scientific writing to communicate the research results. These results will be enhanced through a final review process, a necessary step

to ensure the quality and consistency of the work. 

In summary, the proposed method of breaking down scientific production into organized and systematized stages, with the central 

element being the analysis of scientific data, brings innovation to the research process and boosts researcher productivity. Smart

Bibliometrics acts as a supporting tool, providing strategic information from bibliometric and science mapping analyses, putting the 

researcher on the right path to advance the horizons of science. 

Limitations 

Smart Bibliometrics has undergone several improvements since its launch, but there is a vast horizon for new developments. It

is a trend that new computing features are included, such as the development of AI and NLP functions, as well as the integration of

other databases. 

Another limitation, in the context of research, is the absence of a complete and consistent database, with standardized data and

more descriptive variables to expand the power of analysis and automation. There is space for a true evolution of these databases,

integrating scientific production globally, and gathering the most varied subjects of knowledge in a single and validated database by

the scientific community. 

It is also important to consider some pragmatic limitations of the method, acknowledging that these approaches may entail a

partial view and a simplified representation of the complexity of scientific production, depending on a series of factors. For exam-

ple, user interpretations and procedures used for system updates, limitations of the databases, and the availability of accurate and

comprehensive data on scientific production can generate practical limitations. 

Under this perspective, limitations may arise from the interaction and interpretation of users with these databases to extract data

samples for analysis. The definition of terms and keywords, applied filters, journals, and areas of study, among other factors, can bias

the results. Properly defining the terms and keywords used in science mapping analyses is essential for obtaining accurate results,

considering the international jargon used and the syntax of the terms. Different authors and researchers may use similar terms with

regional expressions and different interpretations, which can lead to ambiguities and imprecise results. Inadequate keyword selection 

can result in the exclusion of relevant studies or the inclusion of irrelevant studies in the mappings. 

The process of interpreting the results itself may contain pragmatic limitations, as science mapping analyses provide visualizations 

and metrics that can be interpreted differently by researchers. Interpreting the results requires knowledge and understanding of the 

context of the research area, as well as the specific purpose of the analysis in line with the research objectives. An inadequate

understanding of the results can lead to different conclusions depending on the experience and expertise of each researcher. 

It is worth noting that Scopus and Web of Science themselves may provide an insufficient quantity of publications within the

scope of certain areas of study, such as engineering, among others. However, in the case of medical fields, it would be necessary

to complement them with data from other specialized databases such as PubMed and Cochrane or others [29] . It is also important

to highlight that these databases may have their limitations, such as limited coverage of specific journals, conferences, or thematic
8 
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areas. Additionally, the information available in the databases may be inconsistent or contain errors, which can affect the accuracy

of the analyses. 

Another point to highlight is that not all data may be accessible or easily obtained, especially when it comes to ongoing research,

non-indexed publications, or unstructured data. This can lead to an incomplete or biased representation of the field of study. 

The availability of this data, combined with the constant changes occurring in the field of science, reveals that the research

environment is dynamic, with discoveries, approaches, and emerging areas of study continuously emerging. This, too, can be seen as

a pragmatic limitation. Therefore, science mapping analyses may face difficulties in capturing the dynamics and rapid changes that

occur in the scientific field, considering the time it takes for studies to develop. As a result, the results can quickly become outdated

or may not fully reflect the current state of research, another consequence of “big data. ”

Finally, it is important to highlight another significant limitation regarding the concept of open science. With the advancement of

information technologies, we are evolving toward the global connection of researchers and knowledge, allowing for the borderless 

exchange of science. 

An open science concept is being worked on. The horizons are still wide open to promote an inclusive science, allowing for

unrestricted data and tool availability that integrates researchers around the world for collective and integrated action, promoting 

synergies and driving scientific discovery. 

Conclusions 

Staying updated has become a challenge for any knowledge professional, especially in the innovation market and academic 

environment where the constant surpassing of research topics in a complex discussion environment is observed. Producing relevant 

scientific material requires a lot of dedication and time, and the systematic methods of SM and bibliometric are valuable to optimize

scientific production with a focus on scientific results and publication. As a result of this movement, innovative technologies, and

methods arise to support these complex processes, opening fields for new developments to overcome future challenges. 

In the business environment, data analysis to support decision-making has been widely applied, as well as in the scientific en-

vironment where research is complex and requires total alignment with a well-defined problem. A solid theoretical framework is

what provides support for a solid investigation, worthy of defense before the scientific community. The researcher in the knowl-

edge era needs to act intelligently, selecting up-to-date and high-quality bibliographic repertoire to keep up with constant scientific 

publications. 

Specialized journals have become increasingly demanding, so scientific production requires a consistent method based on consis- 

tent data analysis. Having a broad overview of the state-of-the-art of any topic, at the beginning of the research, is a predominant

factor that may affect the decision of a publication to occur. 

The scientific contributions of these authors, grouped by topic and target journal, in addition to revealing the discussions of the

scientific community, have a high potential to bring clarity to the expectations of the various publication vehicles about their research

field. It provides a logical sequence of the importance of articles based on assertive metrics that investigate the relationship among

journals, authors, and research areas. Such analysis can direct the researcher’s work with great assertiveness, converting intelligence 

into results-oriented writing with scientific innovation and publication. 

Therefore, the “Scientific Mapping Process ” method presented has the potential to facilitate the researcher’s work, increasing the 

assertiveness in scientific production, and in a complementary way, contributing to the expansion of knowledge horizons, being the 

main contribution of this paper. 
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