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Abstract

The problem of scientific research was the lack of a methodology that guides the development of
scientometric studies, which would limit the development of this type of study. Therefore, the purpose
of the study was to elaborate a methodology for the development of scientometric studies for various
sciences. The study methodology was developed through a qualitative and narrative topical research
design and was applied to the development of scientometric studies of environmental engineering. As a
result of the application of the methodology, two scientometric studies have been published in Scopus
and Web of Science journals (Q2 and Q1 [17th place in the Soil Science category]) and an article is under
evaluation in an indexed journal. The MDSS methodology contains the details for the following
processes: (a) to propose the idea of the scientometric study, (b) to generate the information search
strings and their results, (c) to check the quality of the information search results, (d) to structure the
information through bibliometric applications, and (e) to complete the sections of the article. The
application of the methodology developed in this study to other sciences is recommended.
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1. Introduction

Scientific research must be original and provide knowledge contribution and without these
characteristics they cannot be accepted in high-level scientific journals, especially in journals
indexed in Scopus and Web of Science in their respective quartiles [1]. Scientometric studies are
also important sources of ideas for the development of scientific research, because they allow to
know the trends of scientific research on the topic of the researcher's specialty [2].

A systematic review attempts to collect all relevant evidence that fits pre-specified eligibility
criteria to answer a specific research question; Furthermore, a systematic review uses explicit
and systematic methods to minimize bias in the identification, selection, synthesis and summary
of studies, presenting reliable results from which conclusions can be drawn and decisions made
[4]- The key characteristics of a systematic review are: (a) a set of clearly stated objectives with
an explicit and reproducible methodology; (b) a systematic search attempting to identify all
studies that would meet the eligibility criteria; (c) an assessment of the validity of the results of
the included studies (e.g., assessment of risk of bias and confidence in cumulative estimates); and
(d) systematic presentation and synthesis of the characteristics and findings of the included
studies (p. 3) [3]. Furthermore, the systematic review becomes a meta-analysis when it allows
the collection and combination of quantitative data from various studies along with their
respective statistical analysis [4].
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Scientometric studies are different from systematic reviews. Scientometrics studies the
quantitative aspects of science, including: (a) The quantitative growth of science, (b) the
development of disciplines and subdisciplines, (c) the relationship between science and
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technology, (d) the obsolescence of scientific paradigms, (e) the structure of communication
between scientists, (f) the productivity and creativity of researchers, and (g) the relationships
between scientific development and economic growth [5].

As can be seen, scientometric studies are quantitative, while systematic reviews are
qualitative. Scientometric studies seek to make known the evolution and future trends of a
particular topic of a science, in addition to providing the associated bibliometric information,
unlike systematic reviews that seek to know the studies carried out and published in greater
depth, with the purpose to obtain much more valuable conclusions from a global analysis of the
literature on the specific topic based on specific analysis criteria. Furthermore, scientometric
studies are also different from meta-analyses, because meta-analyses collect quantitative
information from the contents of published articles to process them statistically; however,
scientometric studies process bibliometric information from published articles, but not
information about their contents.

Various scientometric studies were found in the literature review; but, none with a generic
methodology for the preparation of scientometric studies for the various sciences. One study was
found with a flexible method to improve the quality of data retrieved for scientometric studies,
which the authors called systematic scientometric reviews [6]. As previously explained,
systematic reviews and meta-analyses are different from scientometric studies. It should be
noted that scientometric studies collect information from the Scopus and Web of Science
databases separately, because the structures of the information classified by Scopus and Web of
Science are not exactly the same because they are competing indexes in the scientific information
market.

2. Methodology

This study had a qualitative and narrative topical design. The processes of the Methodology for
the Development of Scientiometric Studies (MDSS) are in figure 1.
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Figure 1: Processes of the Methodology MDSS.

2.1 To propose the idea of the scientometric study

The steps of the formulation of the research idea are the following:

A. To search scientometric studies related to the topic under study.

B. To identify not analyzed aspects within previous scientometric studies.

C. To evaluate the way in which information about not analyzed aspects within previous
scientometric studies will be collected.

D. To evaluate technologies or methodologies to perform additional analyses that have not
been covered.



E. To evaluate the originality of the study and the potential knowledge contribution. If the
topic of the scientometric study proposed is original and is expected to provide knowledge;
then, continue with the following steps.

2.2 To generate information search strings and their results

The steps for generating information search strings and their results are the following:
A. To generate the search string in Scopus. The steps are the following:

a. To go to the link: https://www.scopus.com/search/form.uri?display=basic#basic

b. To enter the keywords for the search.

c. To select the search options, considering: types of publications, years of publications,
subject areas, languages, etc.

d. To get the search string text under the “Search history” option.

e. To export the generated information. This export can be done in the following formats:
Mendeley, ExLibris, RIS, CSV, BibTeX and plain text. The use of the RIS format is
suggested.

B. To generate the search string in Web of Science. The steps are the following:

a. To enter the Web of Science with institutional access.

b. To enter the keywords for the search.

c. To select the search options, considering: types of publications, years of publications,
subject areas, languages, etc.

d. To obtain the text of the search string with the “Copy query link” option.

e. To export the information generated by clicking on the “Export” option. This export
can be done in the following formats: EndNote online, EndNote deskop, Add to my
researcher profile, plain text, RefWorks, RIS, BibTeX, Excel, Tab delimited file,
Printable HTML File, InCites, Email, Fast 5000, etc.

2.3 To check the quality of information search results

The steps for checking the quality of the information search results are as follows:

A. To review the summaries of 10% of the total articles, considering the years of publications
during the evaluated time period.

B. If there are articles that are not related to the subject of the specialty; then, repeat the steps
in section 2.2, excluding the keywords associated with the different result.

2.4 To structure information through bibliometric applications

The suggested structure for the “Results and discussion” section (for Scopus and Web of

Science, in separate tables and figures of the bibliometric applications) is as follows: (a) types and
quantities of publications, (b) publication trends per year, (c) subject areas, (d) most cited
journals, (e) most cited authors, (f) most cited articles, (g) most used keywords and co-
occurrence, (h) countries with the highest production and collaborations, (i) institutions with
greater production and collaborations, (j) authors with greater production and collaborations,
(k) most used technologies, methods or materials, and (1) evolution of technologies, methods or
materials.

2.5 To complete the sections of the article

The contents to be completed in the sections of the article are the following:



Introduction: importance of the study, knowledge contribution, problematic reality,
background (previous studies), theoretical bases (related theories) and conceptual
framework.

Methodology: sources of information (used academic databases), search string developed
in Scopus, search string developed in Web of Science, and detailed description of the
subsections of the “Results and discussion” section.

Results and discussion: processed information from Scopus and Web of Science in tables
and figures with comments that present it before each table or figure, together with
comparisons of similarities and differences of the results of the current scientometric
study with explanations about the reasons for the similarities and differences. All this
content must be structured in the sections described in the methodology previously (to
see step 2.4).

Conclusions: synthesis of the reasons expressed in the discussions along with the
knowledge gaps that have not been covered in scientific research about the topic of the
scientometric study being carried out.

Recommendations: recommendations for future research that include how and why the
knowledge gaps described in the conclusions should be covered, along with suggestions
for systematic reviews or meta-analyses on some specific topics that would be interesting
for the human knowledge contribution, considering the opinion of the researchers.

3. Results

As aresult of the application of the methodology, two scientometric studies have been published
in Scopus and Web of Science journals, which are mentioned in table 1.

Table 1
Articles based on scientometric studies that have been developed with MDSS
Article Year Journal Scimago  Scimago  Category
Journal Journal
Ranking’s Ranking’s
Quartile  Position
Scientometric study of 2023 Applied Soil Ql 17 Soil Science
treatment technologies of soil Ecology

pollution: Present and future
challenges [7]

Scientometric study of 2021 Cogent Q2 157 Chemical
drinking water treatments Engineering Engineering
technologies: Present and (Miscellaneous)
future challenges [8]

An additional study titled: “Scientometric study on air quality: Trends and challenges” has also
been developed, which is being evaluated in the journal Atmospheric Environment.

4. Discussion

The extensive and diverse scientific literature provides scientometric studies of various
knowledge areas; however, only one study has been found that provides a methodology related
to the methodology developed in this research [5]. This study was focused on improving the
search chain of a scientometric study, without offering the specific steps for the preparation of a
scientometric study that allows it to be applicable to the various areas of knowledge, nor



presenting the specific structures of the content of each one of the sections of the article, as has
been achieved with this research [5].

The results of the study show that the MDSS methodology allowed the achievement of two high-
level scientific publications (Q1 and Q2 in the Scimago Journal Ranking) and is expected to
continue allowing the achievement of a greater number of scientometric studies, given that the
five processes developed would allow them to guide their developments in detail. The application
of the methodology developed in this study is recommended for other sciences in addition to
environmental engineering, considering that its steps are generic and could be applied without
major adaptations to the various areas of human knowledge.
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