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Background and relevance of the IMRaD “standard” for presenting research results in scientific articles.


All scientists recognize that one of the most important parts of their work is the publication of their research results. This is probably as satisfying as hearing a musical composition by the authors in the media. Without publication, research is not complete. Beyond satisfaction, publication makes the work done known and opens the door for discussion for future work on a particular topic. It is the logbook of science.
Scientific publication was born out of necessity rather than through an orderly model. In the beginning, researchers transmitted their knowledge to their disciples through oral versions or group schools, in the best cases. Whenever possible, each scientist wrote according to his abilities, presenting his experiments and results in some detail in a free and voluntary manner. This autonomy in writing caused many relevant aspects of research or discoveries to remain unrecorded in writing.
Although written science in books has contributed significantly to basic knowledge, the lack of rapid feedback from readers and the slowness of its production have made it difficult for it to remain a source of long-term progress over time. This background gave rise in recent history to meetings of academic societies in the 17th century, where scientific topics were discussed and debated early before publication. Two of the oldest societies are the Royal Society (founded in 1660) and the French Academy of Sciences (founded in 1666), which still meet to discuss scientific matters. The other alternative for presenting findings in a timely manner was through letters sent by researchers to each other or to scientific communities. These were written in a descriptive and generally chronological style. From them, in 1665, the first recognized scientific journal in history was created, called Transactions of the Royal Society of England, which is still in production [1-3].
Since the 17th century, French scientist Louis Pasteur was also renowned for describing his experiments in high detail, so that anyone could repeat them and obtain the same results. Presenting the method and ensuring reproducibility in his writings laid the foundation for the IMRaD (Introduction, Methodology, Results and Discussion) format [4]. It is argued that Pasteur was the one who introduced the first IMRaD-like writing structure in his classic book, Etudes sur la Biere (Studies on Fermentation), originally published in 1876. In it, Pasteur presented recognizable sections such as “introduction”, “methods” and “discussion”, although the titles were not explicitly used [5].
The adversity of war and crises have also contributed to scientific discoveries [6]. Alexander Fleming recognized in 1942 that the Second World War generated the mass production of his forgotten invention called penicillin, which saved many lives on and off the battlefield. From these facts, some countries understood that money was necessary for research, and that this required articles for its dissemination.
In 1972, the IMRaD format became a "standard" with the publication of the American National Standard for the Preparation of Scientific Papers in Written or Oral Form (ANSI Z39.16-1972). Some 45 organizations endorsed this standard, including the American Chemical Society, the American Institute of Physics, the American Library Association, the American Publication Association, the Council of Biology Editors, the Medical Library Association, and the National Academy of Sciences. The format has been adopted in many areas of knowledge, so much so that its use has extended to social sciences and even to some professional journals in the arts and humanities.
Some editors and many authors felt that the IMRaD format was too rigid, and that this severity would inhibit authors' personal "style."
Its use and implementation were not initially easy. However, the fact that the articles were organized in a logical and rigorous manner in an easily recognizable and understandable format made it a guide for evaluators and readers to answer the fundamental questions leading to understanding the scientific study presented.
Among the most explicit benefits of this model is the possibility of approaching the article from a series of questions defined in each section, which facilitates reading by the evaluators of the work and the readers.
Introduction: Why is research important?
Methods: How exactly was it done?
Results: What was found?
Discussion: What do the findings mean?
Most original research papers today have more sections such as conclusions, acknowledgements, references, etc. However, the four basic IMRaD elements should be maintained throughout the paper, even if the wording changes slightly.
The next editorials of the journal Scientia et Technica will address in more detail a modern proposal on how to respond to each of the parts of the scientific article resulting from research based on the IMRaD proposal.
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Tips for Writing an Effective Introduction

“What begins badly, ends badly”
Euripides

Unfortunately, researchers in the sciences and engineering fields usually do not receive training in how to write a scientific article. There are no clear concepts about the structure of a manuscript, much less training in basic writing aspects. At the end of their undergraduate or graduate studies, they are forced to deliver the results of their research in a scientific article, which they have no idea how to do. Tutors generally limit themselves to telling them that they must write it, otherwise they will not satisfactorily meet the degree requirements. The option is usually to look at examples without any criteria, which are not always the best references.
This editorial aims to provide a contribution to the writing of the introduction of a scientific article resulting from research adjusted to the IMRaD standard (Introduction – Method – Results – and – Discussion). It is not intended to be a guide text, but rather to highlight aspects that must be taken into account for the beginning of effective communication of work.
After the title and abstract, the introduction is the next thing the audience encounters. It is the beginning, the opening of the scientific article, so it is important to start strong. If you want it to be relevant, you must put special emphasis on writing it in a solid and well-founded way.

Boston College economics professor Arthur Lewbel says that “half of the time I spend on an article is spent on the introduction.” And no wonder; it is in the introduction that the objective of the research is expressed, and its relevance is supported. At the end of the reading, the public should have a clear idea of ​​what the problem is that is intended to be solved, how it is going to be solved, and why it is worth doing so [1]. However, this important section of the article is often underestimated. A reader, entangled with the review of dozens of other articles, usually reads the title, the abstract and if he feels interested in the subject of the work, he jumps to the results and conclusions. Who hasn’t done this?
There are some general aspects that should be considered in a good introduction. Among them, the number of paragraphs that an introduction has depends on the journal where it is going to be published, so it is recommended to carry out a prior review of the policies to explore the recommended length. When this is not possible, some recent articles from the journal can be reviewed and used as a reference. In any case, the introduction should go from the general to the specific following these recommendations for the elaboration of its parts:
Clearly state the nature and scope of the research. That is, the problem to be investigated must be defined in an explicit and understandable way; here the “hook” must be placed to catch the reader’s attention. If this is not done, interest in the work will be lost, since the reason why the topic to be investigated was chosen will not be known. The relevance and validity of the study must be sufficiently illustrated. Finally, it must be considered that what refers to the problem raised is written in the present tense [2], [3].

Review previous work with chronological or thematic groupings. It must provide sufficient background for the reader to understand and evaluate the results of the study without having to consult previous publications on the subject. In this part, the references must be carefully chosen, including only the studies related to the hypothesis raised; it is recommended to use a maximum of three for each statement. It is not necessary to cite obvious aspects of the study area. The review should be written in the past tense, since previous works are mentioned.
Provide a theoretical background for the topic. This should show the important equations and highlighted methods, if they are essential. Do not make detailed deductions that can be found in other articles or books. In such cases, just cite them appropriately.
Indicate, in general terms, the methodological approach used to address the topic. This should be presented in such a way that the audience understands how the problem posed was solved. This part of the introduction should not be confused with the methodology section of the article, which details many more aspects such as materials, among others.

Provide an overview of each section of the paper in the last paragraph of the introduction. For example: “In Section II, we describe…”, and so on for each part.
Include the terms and abbreviations that will be used in the manuscript. This allows the work to be read even by an audience that does not belong to the authors' specialization. It is not mandatory, but it is useful.

Experts suggest writing the introduction after having the results and discussion of the research [4]. This is due to the fact that everything that supports the manuscript in terms of methodology and discussion is presented there.
In a future editorial, the elements to be highlighted within an adequate methodology according to the IMRaD standard will be addressed.
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General aspects in the writing of the Method as a source of validity and scientific reproducibility.

Scientia et Technica considers it highly relevant to once again make a significant contribution to the writing of scientific articles based on the well-established IMRAD (Introduction, Method, Results, and Discussion) format. In many cases, the rejection of an article with interesting results for publication is due to the lack of solidity in the method used or its absence. This editorial provides some guidelines for writing the methods section, also known as materials and methods in some journals.
There are two terms that permanently interact with each other, but they are not equal. Hence, it is necessary to remove the ambiguity between method and methodology. The method is what researchers actively do in their study. It is made up of the tools and techniques that researchers use such as carrying out measurements, interviews, questionnaires, or focus groups. Each academic discipline has a more appropriate method. On the other hand, methodology is the study of how research is carried out. It is the way in which procedures are discovered and the way in which knowledge is acquired [1]. Methodology systematizes the techniques to be followed during research. In this editorial, we will only discuss the elaboration of the method within a scientific article.
The method section aims to explain how the problem posed in the introduction was studied. It should also justify the experimental design and show how the results were analyzed.
According to de la Torre [2], the method is the way of proceeding, or the procedure followed in the sciences to find the truth and demonstrate it. Hence, it must be clearly explained so that it is reproducible, and the findings have scientific validity.
Some readers skip this part of the article because the introduction usually explains the method used in general terms without providing experimental details. However, it is of utmost importance that this section is clear and well written.
At the beginning of the method section, the objective of the experiment and the object of study must be clearly defined. The latter can be physical (plant, animal, object, etc.) or abstract (vision, speed, intelligence, etc.). Likewise, a presentation of the variables that affect the study must be made, with their initial conditions (temperature, pressure, light, time, place, etc.).
If this section becomes extensive, it is recommended to use subheadings with parts such as materials, equipment, study conditions, procedure, and analysis techniques, respectively. Regarding materials, the source of these, technical specifications, exact quantities, and preparation method should be included. The samples used should be described as well as possible [3]. From the point of view of analysis techniques, sufficient clarity should be given on the procedure used for measurements and statistical calculations performed [4]. If applicable, reference should be made to the bioethical aspects of the study. Depending on the type of research, some of the parts listed may not apply.
Regarding the method, if it is known, it is only mentioned, and the corresponding bibliographical reference is provided. If it is new, it must be explained in detail. Finally, if the proposed method is a modification of an existing one, the change is detailed and, in the same way, the respective reference is made [3].
Sometimes the method used is difficult to describe verbally, in these cases it may be useful to show a figure, diagram or flowchart. Finally, although you want to show in detail the steps used in the research, avoid irrelevant details or unnecessary descriptions of known methods.
Regarding the writing style, the method should be written in the past tense.
The editorial team of the journal Scientia et Technica has included some of the aspects presented here regarding the writing of the method section in the evaluation form that is sent to the peer reviewers. Therefore, it is of the utmost importance to try to cover at least the aspects indicated here in order to meet the presentation requirements of the research submitted for publication.
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The Results section as a source of veracity or falsifiability of a scientific article.

In this editorial, the journal Scientia et Technica continues with the line of providing some contributions that guide authors to carry out their research articles in the best way. The results section is the part of the article where the evidence of what was found in the research is reported that contributes to answering the problem proposed in the introduction of the article [1], [2]. It is noteworthy that the results are only generated from the procedure described in the “Materials and methods” section [3].
When writing this section, it is essential to relate the results to the objective of the research. However, one of the main reasons for writing this section is that the understanding of what was found must be communicated; the data do not speak for themselves! The person reading the article does not have to agree with the author's position, but the reader must explicitly know his opinion on the results. It is clear that some findings may be more significant than others, so it is difficult to show them only through figures, tables or graphs; hence the need to write some paragraphs that contextualize what is illustrated without being conclusive. Therefore, it is evident that simply transferring the data obtained in the research to the results section is not enough.
Researchers must make the decision about which data to show, so it is important to always keep in mind that they must be directed at answering the objectives of the work. That is, it is essential to select the data that are related to the objective, and thus better define the section within the article. It should be noted that excessive and unnecessary inclusion of data only proves the lack of criteria about what is important and relevant to the manuscript. As Aaronson [4] states, “The obsession with including everything, without forgetting anything, does not prove that one has unlimited information, but rather that one lacks the ability to discriminate.”
The above leads to the need to choose the most convenient data; in reality, it is necessary to show not only what was found that contributes to the hypothesis posed, but also the negative aspects within the findings, even if they go against what was expected. In some cases the results could be problematic, and if so, it is necessary to explain the possible causes of these supported by the findings.
The results should be written in a clear and simple way, avoiding verbosity. Although this section is the most important part of an article, since it presents the contribution, it should also be the most concise. A common error when writing this section is the redundancy of the information, that is, the text of the results should not repeat what is in the tables or figures without framing one; these should be understood without needing to read the commentary that refers to them [5], which does not eliminate the self-explanatory text at the bottom of them. A more serious mistake is to place a figure and a table that show the same information. The text of this section should highlight the most relevant aspects, related to the objectives, that the tables or figures show.
As a general rule, tables and figures cannot be mentioned before the first time in the article; however, they should be close to the text that refers to them. Likewise, their numbering should follow the order in which they appear in the document. Figures and tables by other authors are not expected to be used in the results, so citation is not required when the creators of the resource are the same as those of the article. Do not write “The authors” or any other phrase clarifying the authorship. This is valid in most citation formats.
Regarding the writing style of the results, the writing should be objective, in the past tense, without presenting major conclusive interpretative elements (which go in the “Discussion” section). The results should show trends, proportions, correlations, maximums, minimums, etc., which can be quantitatively supported. In any case, it should be made clear that the results are not the conclusions, they are only the findings that provide elements of veracity or falsifiability of the stated objective.
It is common to find the “Results and discussion” section in the same section; however, in this editorial it has been discriminated to provide greater clarity in accordance with the recommendations of the IMRaD standard for the preparation of scientific articles [1].
There are no “bad results”, they are just findings that did not favor the proposed hypothesis; however, as long as the method used is adequate, these allow other researchers not to repeat the same path for a similar objective as the one proposed in the article. There is always something to contribute even with apparently negative results.
In this section of the editorial, we propose to highlight some general aspects that must be fulfilled regardless of the journal, with the purpose of providing clarity in the “Results” section [6].
[bookmark: _Toc181029931]The tables
Basically, a table is an arrangement of discriminated data presented in the form of rows and columns with the purpose of detailing the values ​​obtained in the collection of information or in experiments. A well-made table must meet the following aspects:
The number of rows and columns should be reduced. It does not have to present all the raw data obtained; it can illustrate a relevant sample or the result of the processed data. As a general recommendation, it should not extend beyond 75% of the area of ​​a page, regardless of whether it is made in one or two columns. The table should always be kept on a single page, that is, it should not be split.
Table headers, given by row or column, must define the category to be displayed. Measurement units must always be included in the system established by the journal; this is excepted when it is dimensionless.
Each table cell should contain only one data item from the category. Do not write additional comments or make font style changes in table cells to highlight an aspect. If emphasis is required, refer to it in the paragraph using the column or row category where the information to be highlighted is located. Tables should have a short, self-explanatory legend or title indicating the most relevant finding where the trend or behavior of the data is highlighted without being conclusive.
Use either a comma or a period as the only decimal separator throughout the entire article. Do not interchange them in the manuscript. It is preferable to use a period, as most English-speaking countries and journals with international impact define it. However, please check the recommendation in the policies of the journal to which you are going to submit the work.
Regarding numerical data, the handling of decimal figures must also be taken into account, taking into account the guide for estimating uncertainty [7]. In any case, use the same number of decimals for the same category of the column or row.
Tables must be editable, that is, in text mode. In some unfortunate cases, authors send them as figures, which prevents their editing or adjustment when required by the editor. This can cause the article to be rejected before it is even peer-reviewed.
[bookmark: _Toc181029932]The figures
Figures, whether images, drawings, photographs, illustrations, data curves, maps, bars, pie charts, or schematics, should be visible and readable without effort when printed on letter-size paper. You should not need to zoom in on the figure to view it; if you do, consider making a new one that details your interest without repeating what has already been shown.
It is necessary to ensure that the figures meet the quality standards required by the journal to which the article is to be submitted. As for the format, one should try to use a format with moderate compression, considering that it is to be viewed online or printed on letter-sized paper. Usually the resolution, defined in dots per inch of the image, should not be less than 300 dpi.
Although most journals now accept color versions, they must be guaranteed to be displayed properly in grayscale. This is done primarily because color paper or printed versions are more expensive due to the use of multiple inks. For this same reason, data curves, bars, pie charts, etc., regardless of whether they are in color, should be made with distinctive lines or textures in a single shade.
Similar to tables, figures should also have a descriptive text that supports the understanding of the finding to be highlighted. The source of the figures should be the same as the central document. Do not forget to write all the axes with their respective units. In all cases, if it is required to use tables, graphs or figures, it is mandatory to consult the instructions guide for authors that each journal has [3].
As can be seen in this review of the wording of the “Results” section, there are many details that must be considered when writing it. The aspects presented here correspond to generalities that can be adjusted to most scientific journals in the areas of science and engineering; however, it is always mandatory to read the guidelines for writing articles of the specific journal. Finally, it is necessary to indicate that everything presented in this editorial generally also adjusts to the journal Scientia et Technica (ISSN 2344-7214), with the specificities found in the instructions for authors. In a future editorial, a review will be made on the writing of the “Discussion” section that complements the results.
    “Results! Why, man, I have gotten a lot of results. “I know several thousand things that won't work.”
Thomas A. Edison
    “Results! Boy, I’ve gotten a lot of results. I know several thousand things that don’t work.” (Authors’ translation)
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Critical discussion as a principle for generating new scientific knowledge

The journal Scientia et Technica continues to present some relevant elements in the preparation of scientific articles based on research results. In this editorial, we proceed to expand on some important ideas about the discussion framed within the IMRaD (Introduction, Methods, Results, and Discussion) format [1].
The Royal Academy of the Spanish Language defines Discussion, within one of its meanings, as “Analysis or comparison of the results of an investigation, in light of other existing or possible ones” [2]. By definition, its scope within a scientific investigation is made clear from the Spanish language itself.
The Discussion section is where the meaning and relevance of the findings reported in the Research Results section [3] are explored in depth. The authors' interpretation of the findings is reflected there, focusing on objectively explaining and evaluating what was found through the literature review in context with the research question [4]. In this section, based on the findings, the answers to the research questions are defended and arguments are created to support the Conclusions section.
Many articles are rejected from scientific journals because the Discussion is poor or simply absent, even when the results of the research are completely relevant and in principle valid. This section is the one that requires the most knowledge of the subject being discussed, since it is where the results obtained in the research must be explained and interpreted. It is also the ideal place to present the theoretical consequences and possible practical applications of the research being carried out [5].
In some journals the Discussion is combined with the Results section [6], being called Results and Discussion; however, in other publications, it is accompanied by the conclusions. In this case, the last paragraph should be dedicated to the conclusions of the work, unless there is an explicit section to write the conclusions [7].
Regarding style, the Discussion is usually written in the present tense to establish facts and in the past tense to cite references that contribute to the contrast of similar works.
A good guide to writing the Discussion within a research article is presented below. Note that at the end of each idea a possible question is proposed that answers the requirement.
· Present important findings
The most important discoveries framed in the research question supported by the results should be highlighted. Only the findings that are objectively derived from the research carried out should be presented. Provide evidence without repeating the results. It is worth noting that the Discussion differs from the simple Results in that the former always contextualizes the findings based on the research question.
What was found? (The findings).
· Indicate strengths and limitations
A good Discussion should show the good and not so good of the findings derived from the results. Researchers should make clear the scope of their research by providing information about the conditions of repeatability and reproducibility that led to the findings being stated. The Discussion section should demonstrate that researchers can think critically about their own work.
What do the results indicate? (strengths and limitations).
· Compare the results with other similar published works
The Introduction [8] and Discussion sections are related. That is, in the introduction, the works of other authors are consulted to create a general idea of ​​the recent contribution in the investigated area. If the results are not consistent with the literature, the reasons that the authors consider cause the discrepancy must be proposed, mainly from the Method and the metrics used by the parties. In some cases, the results may be divergent because the authors of the references used are not broad in the method used, which prevents adequately replicating the same experiments. Also, it is not always possible to use the same metrics when comparing, which can lead to dissimilar results. Findings, contrary to the hypothesis, framed within a rigorous method, could establish a new paradigm in the area of ​​research on issues that have not yet been solved or have more complex edges.
One should also not make the mistake of trying to mention all the references in the Introduction. It is important to remember that this is not a review article, so only those explicitly listed should be compared.
What do the results mean? (interpretation).
· Conclusion and relevance of the study
At the end of the Introduction, the knowledge gap is discussed or a problem associated with the research to be developed is described, and in the Discussion, it is expected that the extent to which this knowledge gap has been filled or the problem posed has been resolved will be commented on.



Why are the results important? (implications).
· Future research questions based on your findings
The Discussion is also an opportunity to identify possible derivative works from the research. Usually, topics and considerations that were not taken into account are found there or new unresolved problems arising from the findings are identified.
Therefore, an investigation can provide some preliminary findings, which may suggest new research or uncovered lines on which there are clues as to how to address them.
What future work can be derived? (recommendations)
It is indisputable that the Discussion section can be one of the most complex sections to write within an article; however, this editorial seeks to facilitate the direction of its writing in such a way that it positively impacts the quality of scientific publications. In this presentation, we have tried to ensure that the requirements are in line with the editorial policies of the journal Scientia et Technica; however, the generalities are aimed at any journal, taking into account the specificities of each publication. For this reason, it is always recommended to read and follow in detail the guide for authors of the selected journal before submitting the article to the evaluators.
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[bookmark: _Toc181029934]The conclusion as a general response to the research problem of the scientific article
This editorial from the journal Scientia et Technica presents some general ideas on how to write the Conclusions section of a scientific article resulting from research. It is important to address each of the parts of the article because, although experience and reading multiple works contribute to the construction, it is not always possible to do so. Through this editorial, we seek to make a more friendly path for researchers interested in publishing their work in a scientific journal and, in this case, on the conclusions of the article.
Conclusions are the last paragraph that usually appears in an academic paper. The final paragraphs of the paper or academic text should be clear, concise, and summarize what has been done without being redundant. It should be noted that some journals require writing the conclusions within the Discussion section [1], however, others have a separate section for conclusions. Nevertheless, including the conclusion section separately in the scientific paper can be important to remind readers of the impact of the research that was conducted. Concluding statements in the paper can also help refocus the reader's attention on the most important points and the position that was taken in the research. Conclusions can also serve as a basis for the research to continue, creating new ideas to solve a problem that was highlighted in the manuscript, offering new approaches to a research topic. Just as the introduction [2] gives the reader a first idea about the work, the conclusion offers the opportunity to leave a final lasting impression.
In this section, you can summarize the main points of your research paper in a closing context. Because of this, it is useful to read the paper a second time to select only the most relevant facts and arguments to round up. You should not include more information than the main arguments or facts you presented in the manuscript. The purpose of summarizing key points is to remind the reader of the importance of the research.
After discussing the main points of your argument, you can present the significance of these points. Finally, you can end this section by posing an idea that will make readers think more about the arguments presented. If necessary, you can say that further research is required on the subject of the article [3].
Avoid starting the conclusions section with phrases like “in conclusion,” “in summary,” or “to conclude,” as this is redundant.
Because conclusions are a product of results and discussion, one should avoid drawing more conclusions than the results allow.
The conclusion should return to the objectives that were set out in the introduction; if any of them were not met, the reasons why it was not possible to do so should be given [3]. It is important, at this point, to record the problems that were faced throughout the research, if they have not been presented in the discussion. The idea is not to repeat, but each journal has its own structure.
Finally, remember that the conclusions must respond to what you stated in the introduction; in this way, you can obtain a consistent text that responds to the expectations that were generated at the beginning of the manuscript.
A well-written conclusion gives you the opportunity to demonstrate to the reader your general understanding of the research problem. Therefore, to obtain an adequate conclusion you must:
Respond to the object of the research: The first step in writing conclusions is to restate the research topic by answering the problem proposed from the introduction as a research question or hypothesis. Usually, one sentence is enough to clearly state the background and explain why the research topic is important. This part of the conclusion should be clear and concise, and should include only the most relevant information. Next, restate the thesis of your research paper. You can do this by reviewing the original thesis that was presented in the introduction of the paper. The thesis statement in the conclusion section should be worded differently than what you wrote in the introduction; it can also be effectively written in one sentence. While a paper may offer more answers, highlight the main finding here based on your results.
Summarize the major implications of the study: This is the final opportunity to put the work in the context of previous research on the topic you have investigated. The discussion should not be repeated, but, if necessary, the most outstanding work that provides the final contrast that shows the differential contribution can be mentioned.
Demonstrate the importance of the Findings: At this point, one should not be conservative as long as the research is solid, and the conclusions are based on a rigorous method. Clearly express the meaning of what was found, showing, whenever possible, applications to what was achieved.
Present the option of new works or lines of research: A proper study can reveal new opportunities for carrying out work derived from the initial research. Therefore, it can shed some light on uncovered or emerging research alternatives. Some journals prefer to show this in a completely separate section, but if not, this is the place.
Leave the final good impression on the research carried out: Just as the introduction did in order to give the right first impression about the work to be done, the conclusion should close with an excellent lasting impression. Don't skimp on re-reading, in fact, ask other expert colleagues to evaluate your conclusions before closing them so that they can suggest adjustments or reaffirm your impression.
All of the above fully complies with the criteria of the journal Scientia et Technica, and the peer review process will therefore provide greater clarity on the research and, in turn, positively impact its chances of publication.
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[bookmark: _Toc181029935]Challenges and strategies for writing a summary of a research article.

The journal Scientia et Technica, maintaining its editorial line of the last issues, makes a contribution that supports the authors in writing the abstract by highlighting some aspects that facilitate its preparation.
Writing a summary is a challenge when you consider that just reducing many months of research to a few pages within the article was already a challenge. If you understand that the summary, again, contains a condensed version of the work, you can understand the difficulty that many authors have in achieving this in an assertive manner.
It is worth noting that the abstract does not hold anything important back from the reader's understanding of the work. It is radically different from a preface or prologue since it does not comment on the article itself but instead provides specifics on the objective of the study and its findings. In no way does the abstract praise the work as a way of motivating the reader. It is strictly objective and refrains from using superlatives to describe the manuscript.
An abstract is also used to convey, in a brief and general way, the contents of a text to someone who needs information in a short time or who is looking for something specific. An abstract is a reduced version of the article. Generally, it is located at the beginning of the manuscript, giving a concrete idea of ​​the most relevant content of the work. It serves to convey to the reader in a short time, and in a brief and general way, the content of an investigation. It is not a simple introduction, as one might think. However, it should refer to the introduction of the topic, the method used, the main result and the most notable conclusion [1,2]. As can be seen, it makes use of some of the elements of the IMRaD (Introduction-Method-Results-Discussion) format with the additional effort of condensing it into a limited number of words.
[bookmark: _Toc181029936]Importance

The main objective of the abstract is to help the reader decide whether the academic work is really of interest to him/her in order to proceed with its detailed and extensive reading. In science, time is of the essence, and it is necessary to deliver information without beating around the bush or with clickbaits, contrary to what is done on social media. Additionally, some article titles are not sufficiently adequate, since they do not provide information about the method and results as expected [1-3].
Journal editors use the abstract to quickly assess the relevance and achievements of the article submitted for possible publication. Similarly, prospective peer reviewers initially read it to decide whether the topic is of interest and relevance to them.
It is the first opportunity to motivate your article to be considered in any journal. It is also useful for indexing by internet search engines, library systems, repositories and databases. The abstract contains some keywords of the work and the most important aspects of the research. Therefore, it is important to highlight that the preparation of an adequate abstract can positively impact your digital visibility.
A good summary also makes it easier to cite other works, as it allows you to immediately see the most relevant aspects of the manuscript without reading it in its entirety. Many authors refer to other works in their introduction, only reading the summary to present similar works on the topic.
[bookmark: _Toc181029937]Parts of the summary
As an illustration, the summary of an article originally published in English is presented as an example, which has been translated, in this editorial, into Spanish to facilitate its reading [4].
· The introduction
In this, the relevance of the topic investigated is contextualized in a few lines. Likewise, the main objective of the article is indicated within the topic discussed. Unlike the general introduction of the article, here a bibliographic review of other references is not carried out nor is a theoretical framework developed. A summary does not contain citations anywhere. For this purpose, there is the main document that deals with it in more detail. Regarding its writing, it should be in the present tense.
The introduction should answer the questions: Why is the study in the article important? What is the goal of the presented study? Relevance: “There is an increasing trend to use a digital camera as an instrument for measuring speed instead of a normal sensor focus. Motion blur is a common phenomenon present in images due to relative motion between the camera and the lenses, during exposure of the sensor to light. Nowadays, this source of kinematic data is mostly discarded.”
Objective of the study: “This paper presents a new approach to estimate kinematic quantities, namely angle and relative velocity, from a single motion-blurred image using the Discrete Cosine Transform (DCT). The presented technique focuses on cases where the camera moves at a constant linear velocity while the background remains unchanged.”

· The method
It allows you to give a general idea of ​​how the research was carried out. For the purposes of the summary, only the most important elements should be described. If the method is already known, only refer to it by name, without adding the citation yet. In the section, you can also comment on the analysis technique used. Within the main article, you can expand on other aspects. In all cases, it should be written in the past tense.
The method should answer the question: How was the research performed in a remarkable way?[5] “2250 motion-blurred images were taken for the angle experiments and 500 for the velocity estimation experiments, in a controlled light and distance environment, using a belt-driven motor slider at angles between 0° and 90° degrees with 10 preset speeds.”
· The results
This is the most important part of the manuscript. Therefore, the section can be broad and should contain as many details about the findings as the journal's word count allows. This part, specifically, seeks to indicate the main finding leading to answering the research objective presented in the manuscript [5]. Like the method, this is written in the past tense.
The result should answer the question: What was the most important finding in the context of the study objective? “The DCT Hough and DCT Radon results were compared with the discrete Fourier transform (DFT) Hough and DFT Radon algorithms for angle estimation. The mean absolute error of the DCT Radon method for direction estimation was 4.66°. Furthermore, the mean relative error for velocity estimation of the Pseudocepstrum DCT was 5.15%. The innovative DCT frequency analysis approaches were more accurate than all evaluated competitors for point spread function reconstruction allowing calculation of relative velocity and direction of motion.
· The Conclusion
This section should provide the main answer to the research question posed in the article. Typically, the conclusion about the main finding is highlighted here; however, other important or unexpected findings may also be mentioned. It is also common to show the theoretical or practical implications of the findings. Regarding its writing, it should be in the present tense.
The conclusion should answer the question: Does the research conducted manifest the objective of the research? “These results demonstrate that cameras as an instrument can be used to measure speed even using a single degraded linear motion blur image.”
[bookmark: _Toc181029938]Highlights
Please note the total number of words allowed by the journal where you wish to submit your paper. This is usually between 200 and 500 words. Try to keep the order presented first of the introduction, method, results and conclusion, since changing it can confuse readers. In fact, some journals make explicit the use of the respective subheadings for each element of the abstract. If you need to use acronyms or abbreviations, you should define them immediately after writing them. This is because, depending on the context, these may coincide with other different topics. For example: discrete cosine transform (DCT) and dual-clutch transmission (DCT).
There should be no room for ambiguity. Like the article, the Abstract should be written in the third person, distancing itself from the manuscript in a personal way. Do not use expressions such as: “We evaluated three methods…”, “We found that…”. To avoid this, it is suggested to use the passive voice: “Three methods were evaluated…”, “It was found that…”. This is not a general rule, so some journals allow the use of the first person. In fact, when writing in English, it is common to do so.
Don't start your abstract with “This article…”, start writing about the topic of your introduction. Ask a colleague to read your abstract, and if possible, the whole article, so that they can give you some unbiased thoughts on your writing.
The Abstract is a properly translated version of the summary in English. It does not have to be literal, but it must maintain the essence of the work. What is expressed here is valid for articles in English with the particularities of each language.
The journal Scientia et Technica works to increase its visibility and the quality of the submitted works. For this reason, authors are invited to generally follow this reference, maintaining the specifications that the journal format has. In general, what is expressed here is in accordance with the position of the journal.
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General criteria for the keywords section in a scientific article

Keywords are terms that summarize the study of an article by capturing its essence [1, 2]. These are of utmost importance since they provide the scientific community with the opportunity to find an article by selecting the appropriate words related to the topic, while they can also produce a greater number of possible citations.
While it is known that many search engines use manuscript titles as part of the keywords for indexing, the use of the list of additional key terms provides significantly new elements for better searching of articles.
In general, it is recommended to follow these suggestions when selecting keywords for a scientific article:
a). Select keywords after finishing the manuscript.
Only after finishing the paper will the terms that best describe the work emerge. If you write from scratch, you are likely to forget some of them. It is also advisable to ask a colleague who is an expert in the subject for some recommendations.
b). Follow the instructions of the journal where you consider publishing.
Each publication has a maximum and minimum number of words. Similarly, some journals require keywords to be selected from a limited dictionary (thesaurus), using specific software tools or under their own criteria. They may also require a specific order of appearance, such as alphabetical order.
c). Focus on the main topic of your work.
It is recommended to identify the specific area in which your work was developed. For example, if you focused on “signal processing,” you can provide keywords such as “biomedical,” “compression,” or “acquisition,” among others.
d). Preferably, do not repeat the title words.
Search engines use the title as a source, so it is better not to use it again and to take some additional ones related to the topic. In no case use verbs, definite or indefinite articles in isolation. Always try to use nouns. Like the title, keywords are not sentences, but can be a short phrase such as “signal treatment”.
f). Use keywords taken from featured articles on the topic.
To do this, it is recommended to select some of the other articles that are considered relevant to the topic. It is very likely that the authors, and the scientific community, have already filtered the terms in some way.
g). If possible, use software to find relevant terms.
There are currently online programs such as word clouds that assist by providing lists and visual representations of words that give greater prominence to the terms that appear most frequently and most relevantly in the manuscript. Most of them are free; a list is provided here.
· MonkeyLearn WordCloud Generator | Free word clouds powered by AI
· WordArt.com | Design-led word art generator
· Wordclouds.com | Highly customizable tag cloud creator
· WordItOut | Simple word cloud generator
· Jason Davies | Wordle-inspired word cloud generator

h). Consider using dictionaries of terms.
Some journals often give authors the freedom to select their own keywords, which makes it difficult to find suitable reviewers for a manuscript due to the dispersion of the subject matter. When the keywords are defined by disciplines, the evaluators can be grouped and it becomes easier to find the article and its subsequent citation increases [2]. To achieve this, the official international thesauri can be used to select the terms from their lists, except when a new word is generated within the subject matter. The IEEE Dictionary stands out in engineering [3].
i). Not necessarily, the key words in English are the same in Spanish.
While there are similar words with equivalents in Spanish, this is not always possible. In some cases, it may be necessary to write the word in English when there is definitely no alternative. Be cautious with words that are written similarly in Spanish and have a different meaning in English. Always explore their equivalent and do not leave it as the first option.
Considering that the keywords are directly related to the title by virtue of their indexing, it is suggested to review the editorial entitled "Strategy for generating an effective title for a scientific article resulting from research" of this same journal where additional recommendations are provided [4].
Scientia et Technica hopes to have provided these general ideas for generating keywords for a scientific article. Most of them meet the requirements of our publication.
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Strategy for generating an effective title for a scientific article resulting from research

Writing the title of a scientific article seems like an easy task, but in reality, it requires the utmost care if it is to be successful. Writing the title of an article is not the same as writing the title of a literary work. The title of the article may be the first and only opportunity to engage the reader with the work presented. In contrast, in the arts, authors can take some liberties that border on the poetic.
Some of the title features are:
a) Make the reader interested in the topic.
If the title is effective in providing a clear idea of ​​what was found in the article, this will make the researcher pay attention to the entire manuscript. A title with arguments that create honest expectations will force the reader to continue with the review at least of the abstract. Under no circumstances should one fall into clickbait titles that turn out to be sensationalist, misleading or simply ridiculous. An example of this type would be: “Reasons not to use mercury batteries.” More appropriate is “Toxic effects of mercury on the cardiovascular and central nervous systems” [1]. This last example makes clear the object of study and the effects found. There is no need to create expectations here for the article to be downloaded. Science does not work like that; it requires time that should not be wasted by clicking on unnecessary documents.
b) Allows you to find the article thanks to the keywords that make it up.
Keywords in the title are a tool to help indexers and search engines find the article. In this way, readers will be able to find scientific papers more easily, increasing the number of people who read the manuscript and, probably, generating more citations. It is worth noting that the font size of the title is larger than that of all the other texts in the document, since robotic search systems use the one with the largest font at the beginning of the work [2].
Some general aspects to keep in mind when writing the article title are [3]:
· The final title should be written once the article is completed, since only then will the object, objective and result of the research be clear.
· Titles are usually limited to 15-20 words. Use the fewest words possible that will adequately describe the content of the manuscript.
· It should include as many keywords as possible that reflect the content of the article.
· Ideally, it should contain the object of study, the objective, the methodology, and, if possible, the result.
· The title should NOT contain equations, formulas, jargon, too many prepositions, acronyms or abbreviations.
· In no case should it be arbitrary or poetic.
· Think about your title many times and evaluate it with other collaborators.
An example for generating the title of a scientific article is illustrated below [4].
Step 1: Answer some questions about your work. What are you talking about (the object of study)?
Calculating acceleration using digital images captured with uniform linear motion blur.
What technique did you use for the study (The study method)?
Machine learning and homomorphic filtering were used to extract features from the point spread function.
What were the findings (the most notable result and conclusion)?
Acceleration estimation is possible using a defocused image under controlled conditions with low measurement error.
Step 2: Select keywords based on their relevance and include as many of them as possible in the title without losing the meaning of the title and brevity.
Acceleration, machine learning, error calculus, point spread function, homomorphic, digital imaging, blurring, uniform linear motion.
Step 3: So, write a candidate title. It doesn't matter if it's initially very long.
A method is proposed for calculating the acceleration of moving objects from images blurred by uniform linear motion using machine learning and homomorphic filtering as a source of features of the dispersion function with a low error in the estimation..
Step 4: remove words that do not contribute significantly to the idea. The title could be a sentence like this:
A method is proposed for theCalculation of the acceleration of moving objects from images defocused by uniform linear motion using machine learning and homomorphic filtering as a source of spread function features with low estimation error.
Step 5:Reorganize the title, if necessary, to better present the idea and reduce the word count.
Final Title:
Low-error acceleration estimation from motion-blurred images using homomorphic filtering and machine learning.
Although these are general recommendations, there may be other aspects that should be taken into account when writing. Scientia Technica considers it relevant to provide this guidance to authors so that their work achieves the widest reach. It is reiterated that this guide is valid for many other scientific publications considering the specificities of each journal.
REFERENCES:
[1]. Fernandes Azevedo B, Barros Furieri L, Peçanha FM, et al. Toxic effects of mercury on the cardiovascular and central nervous systems. J Biomed Biotechnol. 2012; 2012:949048. DOI:10.1155/2012/949048)
[2]. "Title, Abstract and Keywords", www.springer.com, 2022. [Online]. Available: https://www.springer.com/gp/authors- editors/authorandreviewertutorials/writing-a-journal-manuscript/title-abstract-and-keywords/10285522. [Accessed: 17-Mar-2022].
[3]. "The importance of titles", www.springer.com, 2022. [Online]. Available: https://www.springer.com/gp/authors- editors/journal-author/the-importance-of-titles/1410. [Accessed: 17-Mar-2022].
[4]. J. Rajagopalan, "5 Simple steps to write a good research paper title", Editage Insights, 2022. [Online]. Available: https://www.editage.com/insights/5-simple- steps-to-write-a-good-research-paper-title. [Accessed: 17-Mar-2022].
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[bookmark: _Toc181029941]Texts containing countless references reveal more insecurity than erudition.
William C. Roberts
A common mistake when writing a scientific article is to believe that the more references you have, the more complete and better the work will be. It should be noted that only important works should be listed, preferably those that are published or accepted. Therefore, unpublished data, abstracts, theses and other materials of secondary importance should be avoided. If an article has only been accepted for publication, and its citation is considered essential, the word “in press” should be placed after the name of the journal.
It is important to carefully review each part of the references. This section of the article is where there are usually more errors than in any other part of the manuscript [1]. Finally, it is necessary to verify that all the citations are also in references, and that they form part of the main body of the manuscript, generally at the end.
When writing a scientific article, it is necessary to distinguish between citations and bibliographical references. The former are a direct (textual) or indirect (paraphrased) mention of a source in the text of the article, and the latter is a list of accurate data detailing the source consulted. Although there are various styles of writing references, the most common are the American Psychological Association (APA) and Institute of Electrical and Electronics Engineers (IEEE) forms.
In APA format, references are listed at the end of the document and are organized alphabetically. Textual citations that do not exceed 40 words must be included in quotation marks. In addition, it is necessary to specify the source in the text, indicating the authors' surname, the year of publication, and the specific page of the citation in parentheses, for example: (Cortés & Arellano, 2021, p. 3).
An alternative to the previous quote would be: Cortés & Arellano (2021) state “………” (p. 3).
Similarly, if the quote is longer than 40 words, it must be indented 5 spaces from the left margin [2]. When they are paraphrased, that is, the author's idea is summarized, but without taking his exact words, the author's name and the year are included, without necessarily including the page from which the information was taken.
On the other hand, when the IEEE format is used for referencing, the bibliography is placed in a numbered list at the end of the document. Each element must have a number enclosed in brackets, like this: [1], aligned to the left, forming a separate column from the references. The citation, in the text, is composed only of the number enclosed in brackets, like this: In 2021, Cortés and Arellano [1] proposed … This number corresponds to the list of references that will go at the end of the bibliography in order of appearance.
It is not recommended to use “in reference [1] it is explained…”; it is better to use “in [1] it is explained…”. When there are 6 or more authors, “et al.” is used, which indicates “and others” in Latin, after the first author, both in the citation and in the reference. If the article has between 3 and 5 authors, et al. is used in the text citation, but in the bibliographic reference all the authors must be included [3].
Although APA and IEEE are the most commonly used formats, journals describe in detail the style that authors must use for manuscripts to be considered for publication, and these must be strictly followed since this would be a reason for the manuscript not to be reviewed by the editors for possible publication. It is worth noting that some journals require including the titles of the articles, indicating the full pagination, including the Digital Object Identifier (DOI), and others do not. Therefore, it is recommended to include as much information as possible in a Bibtex-type format, since the journal to which the manuscript is submitted may reject it, so it will be submitted, once adjusted, to another journal that may have different requirements, and in this way the references will be easily migrated.
REFERENCES:
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[2]. UPANA, “Citations and Bibliographic References: a quick guide to APA Style Corrected Edition Library,” Univesidad de Panama.
[3]. BP de Navarra, “Guide to citing and referencing in IEEE style,” Univ. Publica Navarra.
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ChatGPT and Bias in Scientific Citations


The Matthew Effect is a widely studied case in scientific publishing, which refers to the tendency of successful and recognized researchers to receive more citations in their scientific publications, while those less popular or with fewer citations have difficulties in achieving recognition for their work. As a result, successfully recognized researchers receive more resources, which allows them to produce more high-quality work and be cited more frequently in a closed cycle [1].
The origin of the term "Matthew Effect" is linked to the Christian biblical quote in the Gospel of Matthew, which states: "For to everyone who has, more will be given, and he will have abundance; but from the one who does not have, even what he has will be taken away from him" (Matthew 25:29). This term was coined by the sociologist of science Robert K. Merton, who adopted it to describe the inequality in the distribution of recognition and citations in scientific publication.
The arrival of text-generating AIs such as ChatGPT, Bing, and Bard has raised new questions about how this technology may influence the proliferation of the Matthew Effect. As has been pointed out in recent months, ChatGPT is a generative artificial intelligence (AI) that has gained popularity, currently being used by more than 100 million people around the planet. However, the company that created it is not explicit about the sources of information it uses to provide the answers, so they may be subject to some type of bias.
A recent study published on the arXiv preprint server [2], sought to address this question by investigating the information sources used by ChatGPT in the field of environmental science. The researchers asked ChatGPT to identify the ten most important subdisciplines within the field of environmental science and to compose a scientific review article on each subdiscipline, including 25 references. They then analyzed these, focusing on factors such as the number of citations, publication date, and the journal in which the work was published [3].
The findings of the study indicate that ChatGPT tends to cite highly referenced publications in environmental science and predominantly uses well-known journals in the field, with Nature being the most cited. While not explicit in this, the results suggest that its responses rely primarily on Google Scholar sources, rather than using citation information from other scientific databases, such as Web of Science or Scopus. However, this is understandable as much of the content from Elsevier, Springer, IEEE and other publishers is copyrighted and subscription-based for access.
This raises ethical concerns in terms of equity and justice in academia. If the widespread use of ChatGPT for academic content generation perpetuates the Matthew effect, it risks maintaining an unequal system where established researchers benefit more and lesser-known ones are left behind.
Additionally, in the experience of the authors of this editorial, it has been found that ChatGPT sometimes generates incomplete references or references that are completely the result of its hallucinations. Many references do not exist or are not related to the subject, something that only an expert in the matter could detect. It should be remembered that, in the same way that it generates text, it sometimes produces references of the source it claims to have used. A cocktail for disaster in scientific publication [4].
To address this ethical issue, it is essential that diversity and equal opportunities be promoted in academia. Lesser-mentioned researchers should have the opportunity to have their work and contributions properly recognized, without being disadvantaged by the Matthew effect amplified by the use of technologies such as ChatGPT.
Policies and practices that foster visibility and equal recognition in the academic community are needed. This involves considering measures such as a more balanced selection of information sources used by ChatGPT, promoting collaboration between established and emerging researchers, and ensuring transparency in recognition and citation criteria in AI-supported research.
Scientia et Technica supports the use of text-generating tools for routine tasks, such as grammar checking or table creation, but always under the supervision and validation of a human expert. Since there is still no control over how ChatGPT and other intelligences present their references and citations when requested, it is advisable to remain open and continue to regularly consult journals, repositories and content directly without the intervention of artificial intelligences.
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[bookmark: _Toc181029943]The role of scientific journals in the era of automatic text generation and the review and evaluation process

On the scientific horizon, the emergence of automatic text generators (ATGs) represents both a revolution and an ethical challenge. From the first online article generator program in 2005, created by Jeremy Stribling and his colleagues, to recent developments such as OpenAI's GPT-4, the evolution of these has been rapid. However, this innovation brings with it critical concerns about integrity and objectivity in the academic world.
The field of GTAs began with experiments that, although rudimentary, revealed the vulnerability of the scientific review process. Stribling and his team created an application that initially generated a paper accepted by the WMSCI conference, exposing the lack of rigor in some review processes [1]. Subsequently, cases such as that of Ike Antkare, who published more than 100 articles in one year using GTAs [2], or Philip Parker, who wrote thousands of books with the help of AI [3], have highlighted the potential distortions in academic production.
These developments present a challenge for scientific journals. The possibility of GTAs “writing” legitimate-sounding but meaningless scientific articles poses significant risks to the integrity of scientific publication and its rigor. Furthermore, the emerging use of “robotic graders” for assessment implies a change in the way knowledge is perceived and evaluated [4].
Editorial processes have the imperative task of maintaining rigor and objectivity in publications. It is essential that measures be deployed to detect, and filter works generated by GTA, maintaining a balance between technological innovation and academic integrity.
To preserve the quality of publications, the following strategies are proposed:
· Enhanced Peer Review: Strengthen the peer review process, including specific training to detect GTA-generated articles.
· Detection Tools: Invest in and use advanced tools to identify automatically generated texts.
· Transparency and Awareness: Raise awareness of GTAs among authors, reviewers and readers, highlighting the importance of ethics in research.
· Academic Collaboration: Working with other journals and academic bodies to develop common standards and share best practices.
At Scientia et Technica, we recognize the potential of Artificial Intelligence tools to improve aspects such as grammatical review, semantics, and the organization of ideas in the editorial process. We strive for an ethical and balanced use of these technologies, integrating them as valuable complements in scientific work. However, we maintain a firm commitment to expert human supervision, emphasizing that the critical judgment and experience of editors and reviewers are indispensable to ensure the academic quality of publications.
In the review and organization of this document, artificial intelligence was used to organize ideas and make some revisions to the wording. Likewise, to suggest the title, which was later modified and accepted with human intervention.
REFERENCES:
[1]. J. Stribling, M. Krohn and D. Aguayo, “Scigen-an automatic cs paper generator,” 2005.
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Ethical dilemmas in the use of Artificial Intelligence for writing scientific articles.

The use of artificial intelligence (AI) in the writing of scientific articles has opened up new possibilities and opportunities for researchers who need to publish their results in a timely manner. AI-based systems can help improve efficiency and productivity, allowing for the generation of quality content at a faster pace [1]. On the other hand, some argue that the use of AI in the writing of scientific articles may result in a deterioration of the writing skills of researchers. If AI is heavily relied upon to generate content, there is a risk that researchers will lose skills related to the meaningful and substantial elaboration of their objects of study [2]. This could hamper the creativity and critical thinking skills necessary to conduct rigorous research. The ethical implications surrounding the use of artificial intelligence in the writing of scientific articles are of utmost importance and must be carefully considered. This editorial highlights some basic ethical considerations surrounding the use of artificial intelligence in the writing of scientific articles and the responsibility that authors have in its proper use. To achieve this, some aspects to be mentioned will be highlighted:
Transparency is a fundamental principle when using AI to generate scientific texts or images. Researchers, authors of the article, must notify readers if the content has been supported by artificial intelligence tools without compromising the authorship of the work, the responsibility of which lies only with the persons or legal entities that sign the submission [3,4]. In no case, in the opinion of the editorial committee of the journal Scientia et Technica, does it consider text-generating intelligence tools such as CHATGPT, BARD or BING to be co-authors [5]. Notification of use ensures that readers can broadly discern how some parts of the research content were composed and can thus assess its reliability and credibility.
Bias is another critical challenge that arises when using AI algorithms to write scientific articles [6,7]. As already considered in previous editorials of this same journal, it is clear to know that some text generators such as CHATGPT introduce biases due to the learning and query source used in their training, so authors must seek and implement the necessary measures to mitigate them [5,8]. Therefore, human review and correction still play an inevitable and irreplaceable role in identifying and correcting potential biases, ensuring objectivity and impartiality in the presentation of scientific information.
Plagiarism is an important issue in academic writing, and its complexity increases with the use of AI. Authors must check and correct any plagiarism detected in AI-generated texts, hence it is necessary to always use robust tools that recognize coincidences with other sources. Failure to identify plagiarism does not eliminate the responsibility of citing the source. Originality and proper attribution are essential pillars to maintain integrity and respect intellectual property in scientific research.
Veracity is essential for the advancement of knowledge. Therefore, it is necessary to evaluate and verify the accuracy and reliability of the information generated by AI when writing scientific texts. This involves basing the content on reliable sources and ensuring that claims are supported by adequate evidence. In many cases, as AIs use statistical probability models, they can “hallucinate” by relating text with due coherence and cohesion or generate non-existent references, without being truly factual facts.
The use of AI in the writing of scientific articles may involve personal and sensitive data, which may affect confidentiality and data protection. Beyond the already known fact that it involves obtaining and using data obtained in an ethical and legal manner, security and privacy measures must be implemented to protect them during the generation of texts by AI. If sensitive data is provided for the generation of a report, AI does not discriminate against data that corresponds to privacy. Additionally, it is very likely that artificial intelligence saves part of the information to improve its training. This is another sensitive issue in which the companies that provide the intelligence tools are not completely clear.
The journal Scientia et Technica considers the responsible and ethical use of artificial intelligence tools that generate text and images to be appropriate in order to speed up the publication of research results. However, in all cases it considers it mandatory for the tool to be an assistant, always keeping the “piloting” under the supervision and responsibility of the human authors.
Sections of this editorial were assisted by the use of artificial intelligence tools for suggesting the initial title, organizing ideas, and some tasks of the bibliographic review. The author of this editorial does not recommend the use of any specific AI, but recognizes the greater robustness of some for specific tasks, so it is considered necessary to resort to the subsequent objective evaluation of several models before doing so.
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Exploring the potential of ChatGPT in scientific writing: advantages, challenges and cautions

At the end of 2022, a new tool emerged on the internet called ChatGPT (Generative Pre-trained Transformer), created by the company OPENAI [1]. It uses artificial intelligence trained with large volumes of text in about 100 languages ​​to generate coherent content. While it can answer questions in natural language and hold fluid conversations, it is important to note that it basically only predicts words and phrases in a specific context, based on its training.
This tool offers the possibility of asking complex questions to artificial intelligence in natural language, making it a potential source of information. However, questions arise about the validity of its answers and whether it can be used as a source or co-author in scientific articles.
Leading journals such as Nature have expressed their observations on the use of ChatGPT [2,3]. In one of its sections, it states that it should not be considered as a co-author, since it is not responsible for the content or integrity of the document. In addition, it indicates that the use of this tool, without adequate references, could result in plagiarism.
However, from the perspective of Scientia et Technica, the use of ChatGPT can have advantages that should not be dismissed. Given its capacity for synthesis, this tool can help authors identify the main ideas of their manuscript, select keywords and generate a draft of the abstract, eliminating redundant or less relevant information.
It can also save authors time by generating ideas for the introduction and other sections of the article based on the content of the research. However, it is important to keep in mind that scientific writing requires specific skills and knowledge that go beyond grammar and vocabulary, so the accompaniment of an expert will always be necessary to supervise the outputs that artificial intelligence can generate.
On the other hand, it can make paraphrased versions of texts provided by the authors and improve the coherence between the different parts of a paragraph. Using natural language processing techniques, it can analyze a text and provide suggestions to improve the grammar, spelling, punctuation and coherence of the document.
However, this tool can also cause difficulties in understanding or handling some scientific terms specific to some disciplines, resulting in the generation of incorrect or confusing information. In many cases, the references provided are outdated or do not fully correspond to what was provided in the Chat.
It is important to remember that ChatGPT has been trained with data that does not necessarily correspond to the state of the art on the topic discussed in the scientific article and may contain biased information. In addition, artificial intelligence does not naturally specify the source of the data provided or the original citation, which could lead a careless author to incur plagiarism if he or she does not check the references properly.
It is a tool for assisting scientific writing, but it should not be used as a complete solution for creating scientific content. Writers should use their knowledge to validate and cross-check what the tool provides with their expertise.
The journal Scientia et Technica validates the responsible use of this type of intelligence, but asks not to cite ChatGPT as a source or as a co-author of the scientific article since there is no traceability on the direct information provided and legal liability in case of a claim on the language model. The responsibility for the writing of the manuscript falls exclusively on the human signatories in the submission letter. The development of this editorial was supported by ChatGPT in terms of checking cohesion, coherence, identifying the main idea and some suggestions for generating the title.
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The Impact of Artificial Intelligence on Academia: A Call for Adaptation and Ethics.

The world’s most renowned universities are expected to lead the way in establishing guidelines and policies for the ethical and responsible use of text-generating AI in academic settings. As these tools become more accessible and ubiquitous, there is an urgent need to address their impact on academic integrity and scientific publishing practices. The prestigious institutions of MIT, Harvard, and Stanford have excelled in this area, setting a precedent for others by articulating comprehensive approaches ranging from technological exploration to curricular adaptation and policy formulation. Their leadership on this issue is critical, as scientific journals are also forced to examine and adjust their processes to maintain integrity and trust in published research in the era of generative AI.
As a result, academic institutions around the world are faced with the challenge of integrating these tools into their educational environments in an ethical and responsible manner. Renowned universities such as MIT (Massachusetts Institute of Technology), Harvard and Stanford have addressed this situation with approaches ranging from strict policies to practical adaptation incorporating a critical vision in students.
MIT, through its professors Edward Schiappa and Nick Montfort, has proposed a guide [1] that encourages teachers to familiarize themselves with the capabilities and limitations of AI, aligning learning objectives and tasks with these technologies, suggesting policies for their ethical use in the classroom. On the other hand, Dr. Derek Bruff [2], also from MIT, suggests teaching students to critically evaluate AI-generated content, using it to foster creativity and the initial development of ideas.
Harvard, for its part, has taken similar steps, such as establishing basic policies for the use of large-scale language models (LLMs), prohibiting the introduction of sensitive data into public AI tools, and encouraging instructors to include guidelines on the use and abuse of generative AI in their courses. In addition, it offers resources such as the 'AI Sandbox' and the 'AI Pedagogy Project' to guide teachers in the use of AI in teaching while maintaining confidentiality by being executed in safe and tested environments [3-6].
Stanford, for its part, has enacted specific guidelines for the use of generative AI tools in relation to its Honor Code [7][8], emphasizing the importance of transparency and integrity. It also offers research and discussions on the impact and ethics of these technologies through Stanford HAI (Human-Centered Artificial Intelligence) [9].
Despite their approaches, the institutions mentioned share common principles, such as the ethical and responsible use of AI, transparency in its application, and the adaptation of teaching and assessment methodologies to effectively and thoughtfully integrate AI into the classroom.
Leading universities are taking steps to harness their potential while safeguarding academic integrity and ethical values. It is critical that educators and students stay at the forefront of these technologies, taking a critical and adaptive approach to ensure that AI enriches, rather than undermines, the educational process.
It is important to note that, in many cases, research results come mainly from higher education institutions, which have research as one of their objectives. If clear policies are not addressed from the academic field, it is more complex to expect scientific journals to establish an ethical and responsible use of generating tools, when solid guidelines have not been provided from the foundations. Therefore, the Scientia et Technica journal invites educational institutions of all kinds to adhere to or propose policies that promote the ethical use of content generating tools. Only through close collaboration between the academic field and scientific publications can the integrity and quality of research in the increasingly present generative artificial intelligence be guaranteed.
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Essential metrics of the scientific impact of journals

The evaluation of scientific journals has been the subject of intense debate since Eugene Garfield introduced the concept of the Impact Factor (IF) in 1955 [1]. Although the practical implementation of the IF was not immediate, its development was strongly linked to the creation of the Science Citation Index (SCI) in 1964, which was developed by the Institute for Scientific Information (ISI) under Garfield's leadership, thus revolutionizing the way scientific literature was analyzed.
The Impact Factor (IF) was initially conceived as an instrument to select the most relevant publications and include them in the Science Citation Index (SCI). This functionality allowed researchers to establish connections between different works while allowing the influence and relevance of research to be evaluated [2].
In 2016, Clarivate Analytics acquired the Institute for Scientific Information (ISI), which included SCI and FI. Under new management, FI has continued to strengthen its role in scientific bibliometrics.
The IF did not become established as a widely used metric until the creation of the Journal Citation Reports (JCR) in the 1970s. Since then, its application has expanded beyond its initial purpose, encompassing the evaluation of researchers, institutions, and the quality of research in general. This expansion in its use has been the main source of controversy and debate in the scientific community.
The IF is calculated by dividing the number of citations a journal receives in a year by the number of articles published in the previous two years [2]. While it has been a fundamental tool in journal selection by libraries and in publication decisions by researchers, it is also subject to criticism. Its focus on the average number of citations per article does not necessarily reflect the quality of each individual work [3]. Furthermore, differences in citation practices between disciplines can result in unfair comparisons [4].
Some critics even point out that certain editors may manipulate the IF through questionable editorial practices. Such as excessive self-citations, where authors are coercively invited to include references from the journal where they are going to publish; preferential publication of review articles, which tend to receive more citations; manipulation of the citation window through early publication of articles online, among others [3].
The IF, however, is not the only metric available in the academic evaluation system. Over time, several alternatives have emerged that seek to offer a broader view of the impact of journals. For example, Elsevier introduced CiteScore through its Scopus database. Unlike the IF, this proposal extends the evaluation window to three years and considers all types of documents, thus offering a more inclusive representation of the impact [5].
Another alternative is the SCImago Journal Rank (SJR), developed by SCImago Lab, a research group of the Spanish National Research Council (CSIC), the University of Granada, Extremadura, Carlos III (Madrid) and Alcalá de Henares, which takes into account the number of citations received by a journal and the prestige of the journals that cite it [6, 7]. This approach seeks to reflect that not all citations have the same value, highlighting the importance of context, making it useful for measuring impact in fields where the quality of the citing journals is as important as the number of citations received.
The diversification of metrics, far from being a simple addition to the IF, represents a necessary evolution in the evaluation of scientific output. Each of these tools—the IF, CiteScore, and SJR—offers different perspectives and, together, can provide a more complete and equitable assessment of academic impact. No single metric can fully capture the value and relevance of research, but their combined use enables the academic community to make more informed and fair decisions [4].
On the other hand, Google Scholar Metrics assesses the impact of academic journals using the h5 index, which represents the number of articles published in the last five years with at least h citations each. Although more inclusive than traditional metrics, its less selective coverage requires consideration when interpreting the results [8][9].
Despite the criticisms and limitations inherent to the IF, it remains an important tool in scientific evaluation. However, as Garfield warned on several occasions, this indicator should not be the only criterion for judging the quality of a publication or a researcher [2]. With the increasing adoption of alternative metrics and the move towards open science, the way scientific impact is measured will continue to evolve [3].
Today, Scientia et Technica maintains a notable presence on Google Scholar, with metrics that reflect its growing impact on the scientific community, displaying an h5 index of 44, meaning that, in the last five years, 44 of its articles have been cited at least 44 times each. In addition, it has an i10 index of 291 since 2019, indicating that 291 articles have received 10 or more citations in this period. With a total of 23,591 citations, of which 13,351 have been recorded since 2019, an upward trend in its academic influence is evident.
Aware of the importance of increasing its visibility and international recognition, the editorial team of Scientia et Technica is working hard to achieve the indexing process in Web of Science and Scopus. In parallel, the journal has committed itself to the highest ethical standards in scientific publishing, adhering to the principles of the Committee on Publication Ethics (COPE). This commitment to quality, ethics and international visibility positions Scientia et Technica on a promising trajectory towards greater impact and recognition in the global scientific community of what is published.
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A brief review of the Index and its impact.

The h-index changed the way the effect of scientific research is measured by attempting to balance the number of publications and the citations they receive. Although it is widely accepted, it also generates debates about its application and fair use.
It was proposed by Jorge E. Hirsch in 2005 as a means to quantify in a more balanced way the impact of a researcher. Hirsch, in his capacity as a theoretical physicist at the University of California at San Diego, United States, presented it in his article "An index to quantify an individual's scientific research output", published in Proceedings of the National Academy of Sciences [1]. As far as is known, this was created in response to the need for an indicator that would balance the number of publications with the citations they received [1]. Formally, this is defined as the number of publications h that have received at least h citations each [1] [2].
As an example, to calculate the h-index the data set shown is used, where each letter could be the name of the publication and in parentheses the number of citations received in the evaluated time window: A (12), B (47), C (3), D (31), E (18), F (9), G (25), H (40), I (6) and J (22).
TABLE I.
HYPOTHETICAL PRODUCTION OF ARTICLES AND CITES BY AN AUTHOR FOR THE PURPOSES OF AN EXAMPLE ON THE CALCULATION OF THE H INDEX
	. Position (h)
	Publication
	Quotes
	h ≤ Quotes?

	1
	B
	47
	Yeah

	2
	H
	40
	Yeah

	3
	D
	31
	Yeah

	4
	G
	25
	Yeah

	5
	J
	22
	Yeah

	6
	AND
	18
	Yeah

	7
	TO
	12
	Yeah

	8
	F
	9
	No

	9
	Yo
	6
	No

	10
	C
	3
	No



In this way, the publications are ordered by the number of citations from highest to lowest: B (47), H (40), D (31), G (25), J (22), E (18), A (12), F (9), I (6) and C (3). Then, each position is compared with the number of citations; for which it is found that h=7, since there are 7 publications (B, H, D, G, J, E and A) with at least 7 citations each. See Table 1.
This metric offers a number of advantages that have made it popular in the academic field by providing a comprehensive assessment of research experience, by combining the number of publications with the number of citations they receive, thus offering a broad view of scientific impact [1]. Another significant advantage is its stability and consistency over time, which makes it a reliable tool for measuring long-term scientific careers [2]. Its ease of calculation and access is another aspect in its favor. Currently, its integration into important databases such as Google Scholar, Scopus and Web of Science stands out, which has popularized its use among academics [1][2]. Likewise, through studies it has been shown that the h index reflects the quality and influence of scientific work, as seen in the differences seen between applicants for research grants [3].
However, this metric is not without its drawbacks. One of its main limitations is its dependence on the field of study. This is explained by the different citation and publication practices between disciplines, which can influence important variations in the index, favouring, for example, researchers in science over those in humanities who usually cite less [1] [2]. On the other hand, this metric does not differentiate between types of publications, which can lead to an overestimation of the impact of researchers who mainly have review articles, which tend to be more cited. Another weakness of the h-index is its insensitivity to collaboration, so those who participate in large teams may have their indices overestimated due to co-authorship in numerous articles, without this necessarily reflecting their individual contribution [2].
Likewise, the impact of self-citations can distort the evaluation of the researcher, especially in areas where this practice is more frequent [1]. Finally, the influence of high-impact journals on the h-index can affect the researcher due to the greater visibility and citation they provide. However, this may not honestly reflect the quality of the article, since the visibility of the journal can positively influence the number of citations received, which does not always coincide with the merit of the article [1].
Although the h-index is relevant for measuring the impact of the scientific production of authors and journals, it is crucial to review its variants according to different databases such as Google Scholar, Scopus, and Web of Science. At Scientia et Technica, it is necessary to continue reviewing the methods for evaluating the impact of publications on authors and journals. This includes having clear interpretation criteria that favor visibility, while promoting a fairer assessment of the scientific merit of what is published.
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