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ABSTRACT

Introduction: in the digital age, information retrieval is dominated by digital data and the demand for
digital media is continually growing, consequently the dynamics are very different and e-journals can take
advantage of this transition phase as an opportunity to explore ways more effective.

Methods: a bibliographic review was carried out in the main databases and other search services. The terms
“interactive formats”, “data visualization”, “interactive graphics”, “scientific publication” were used as
search descriptors.

Results: an interactive publication could contain many multimedia objects: text, video, audio, bitmap
images, spreadsheets, presentation graphics, or animation sequences. These objects can be in different
file formats. Interactive media can be defined as the integration of various digital media content, including
multimedia elements (text, graphics, audio, animation and video) into structured and engaging computerized
digital content, facilitating dynamic interaction for specific purposes. An interactive approach is interesting
and desirable, because users will get dynamic reactions. They have been revealed and demonstrated that
the use of 3D technology for academic publications is useful and necessary. However, widespread application
is yet to come. The new academic contexts can serve as a starting point for many scientific journals to
redefine their position and open new fields of dissemination and financing.

Conclusions: scientific journals must take advantage of the new virtual scenarios to reorganize their
communication processes and face new formats of scientific dissemination.

Keywords: Interactive Formats; Data Visualization; Scientific Publication.
RESUMEN

Introduccion: En la era digital, la recuperacion de informacion esta dominada por los datos digitales y la
demanda de medios digitales crece continuamente, en consecuencia, la dinamica es muy diferente y las
revistas electronicas pueden aprovechar esta fase de transicion como una oportunidad para explorar formas
mas efectivas.

Métodos: Se realiz6 una revision bibliografica en las principales bases de datos y otros servicios de busqueda.
Se emplearon los términos “formatos interactivos”, “visualizacion de datos”, “graficos interactivos”,
“publicacion cientifica” como descriptores de busqueda.

Resultados: Una publicacion interactiva podria contener muchos objetos multimedia: texto, video, audio,
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imagenes en mapas de bits, hojas de calculo, graficos de presentacion o secuencias de animacion. Estos
objetos pueden estar en diferentes formatos de archivo. Los medios interactivos se pueden definir como
la integracion de diversos contenidos de medios digitales, incluidos elementos multimedia (texto, graficos,
audio, animacion y video) en un contenido digital informatizado estructurado y atractivo, que facilita una
interaccion dinamica para fines especificos. Un enfoque interactivo es interesante y deseable, porque los
usuarios obtendran reacciones dinamicas. Se han revelado y demostrado que la utilizacion de la tecnologia
3D para publicaciones académicas es util y necesaria. Sin embargo, la aplicacion generalizada aln esta
por llegar. Los nuevos contextos académicos pueden servir de punto de partida para que muchas revistas
cientificas redefinan su posicion y abran nuevos campos de divulgacion y financiacion.

Conclusiones: Las revistas cientificas, deben aprovechar los nuevos escenarios virtuales para reorganizar sus
procesos de comunicacion, afrontar nuevos formatos de divulgacion cientifica.

Palabras clave: Formatos Interactivos; Visualizacion De Datos; Publicacion Cientifica.

INTRODUCTION

Traditional academic publications have contributed to scientific culture by producing static representations
in the form of published documents to disseminate innovative concepts. This publication model is linear and
unidirectional, creating a separation between research and findings, and between research producers and the
peer community. This model is largely anonymous and provides limited opportunities for receiving feedback
from the broader community, either before or after publication. It operates within an environment where
delays in communication between producers and consumers are accepted, even if delays span years.®

However, nowadays, sciences are published online. Indeed, some journals have entirely moved away from
physical print, using technology for rapid production and dissemination." The presentation of supplementary
online material, like extensive data tables, has become a common practice—a prime example of the advantages
resulting from the adoption of electronic journals.®

Considering the fast pace of current scientific innovation, mere dissemination is no longer an adequate
model to ensure that science progresses based on the results of others. Instead, what is needed are integrated
approaches that offer chances for collaboration, negotiation, and knowledge construction within the community
during the initial phases of publication. Additionally, mechanisms must be established to publish a wider array
of intellectual products for communal sharing and reuse. In recent years, this academic publication approach
has been explored within the context of an electronic journal.®

Interactive media can be defined as the integration of various digital media contents, incorporating
multimedia elements like text, graphics, audio, animation, and video. These are embedded within a structured
and captivating digital content, enabling dynamic interaction for specific purposes. An interactive approach
is both captivating and desirable, given that users experience dynamic or unpredictable reactions to their
actions.®

In the digital era, information retrieval is governed by digital data, and the demand for digital media is
continuously growing. As a result, the dynamics are markedly different, giving electronic journals a chance to
explore more efficient avenues of academic discourse and quality control during this transition. "

In this regard, the consumption of scientific content requires a dual effort: first, from the audience to
comprehend the most complex processes of science, and second, from communicators and content creators.
They hold the responsibility of understanding the audience's science consumption habits and should create an
audiovisual product that meets these expectations.®

There's a need to encourage a reconsideration of scientific communication formats, enriching the
conventional written article by incorporating alternative audiovisual formats. These new formats should
promote interactivity, ubiquity, portability, and seamless integration into modern academic structures.®

Finally, this review was conducted to explore the diverse interactive formats applicable to scientific
publication.

METHODS

Information search was conducted across databases including Redalyc, Elsevier Science Direct, PubMed/
Medline, SciELO, ClinicalKeys, and the Google Scholar search engine. Advanced search strategies were
used to retrieve information by structuring search formulas using terms such as "interactive formats,” "data
visualization,” "interactive graphics,” and "scientific publishing,” and their equivalents in Spanish. From the
obtained documents, those offering theoretical and empirical information on the research topic were chosen,
written in either Spanish or English.
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DEVELOPMENT

Traditional scientific data visualizations and explorations face limitations due to interactions controlled
by keyboard, mouse, and multi-touch devices, restricting the operational space within a two-dimensional
framework. Because of the constraints of traditional devices, both the mouse and multi-touch devices exhibit
inadequate performance when it comes to depth-direction movements and hybrid interactions in three
dimensions.®7")

Given the primarily electronic publishing landscape, why there arent well-established alternatives to
the traditional printable 2D diagrams? Certainly, the challenge of sharing and publishing multidimensional
datasets has been identified previously. Apart from films and animations, several alternative solutions have
been deliberated in recent years, encompassing interactive PDF documents, augmented reality, 3D printing,
and interactive HTML documents.®

An "interactive publication” has the potential to include numerous multimedia objects, such as text, video,
audio, bitmap images, spreadsheets, presentation graphics, or animation sequences. These elements can exist
in various file formats, such as text in Microsoft® Word or PDF, spreadsheets in Microsoft® Excel, video in
Adobe® Flash Video or Quicktime®, Adobe® Flash animations, clinical images following DICOM2 standard, 3D
representations of 2D image sequences, and so forth.?®

In other words, the document becomes a research tool. By creating such documents and providing tools for
their use, it becomes easier to disseminate them to a broader audience. This facilitates better examination of
improvements in learning and understanding compared to conventional static publications.®

Narrative approaches in visualizations and data exploration for scientific data can aid users, especially non-
experts, in achieving a deeper comprehension of the information.® The focus should be on how supplementing
academic documents with associated secondary resources (like survey data, video clips, demonstrations,
comments) that could support academic interpretation. This support could aid in evaluating the uniqueness of
ideas, results quality, and method appropriateness. "

However, most of these propositions suffer from two main deficiencies.®

Firstly, these techniques are largely associated with specific software, some of which are not open-source.
Depending on specific software restricts the user's freedom of choice and frequently hampers the ability to
experiment with these new techniques. Software is also subject to rapid changes and evolution, causing specific
tools to unexpectedly become obsolete at a fast pace.?

Secondly, the level of endorsement by major scientific journals varies for these different methods. Currently,
none of these techniques have the unanimous active support and promotion of all journals. Therefore, the
different visualization techniques mentioned earlier are frequently viewed as experimental. Certainly, the
reliance on specific software to implement these different solutions also contributes to this perception.®

Apart from design examples, an evident domain where electronic journals can enhance scientific value is
by granting access to audio or video data. Excerpts from transcripts, which can be challenging for readers to
understand when removed from the source, now gain clarity when viewed alongside the original conversation
or the embedded video clip within the text.("

Articles may incorporate embedded examples within the text using web browser add-ons or downloadable
content for readers to run on their devices. Guided tours, carried out via screen recordings along with optional
author commentary, present an alternative and more effective method of communicating the work compared
to static screenshots. As a significant part of research in this field involves the use of websites, it's easy for
authors to provide direct links to an active site or a specially prepared version (for instance, with a guided tour)
for readers to experience firsthand what they've been reading about. 7%

Some authors have suggested the following attributes as essential for an interactive publication:®

o The document should resemble or offer a paginated view similar to that of a traditional article.
This involves providing access to a diverse array of fonts, weights, styles, paragraphs, multi-column
formatting, among other features.

« Enabling the traditional use of the keyboard and mouse for page transitions and navigating within
the page.

o The most commonly used image formats should be natively compatible.

» Being able to activate audio, video, and other objects should be possible.

e The document should natively support interactivity with tabular data, images, and other
multimedia content. Authors should be able to define the necessary metadata to manage interactivity
with multimedia data.

o Data in specialized and proprietary formats should be viewable using appropriate supporting
application software.

e The document model should allow for reader-controlled sequential transmission in multimedia-
rich documents with heavy data usage, ensuring convenient access.

e The document model should support both embedding and linking of multimedia and other
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interactive data, such as dynamic tables or active images.
e |t is crucial that the document remains self-contained, implying that multimedia components
should be present within the document itself rather than solely existing in remote databases.

Anumber of the desired features are present in current published file formats, standards, or recommendations.
For instance, it's feasible to integrate multimedia components within the suite of products offered by Microsoft®
Office or Adobe® Acrobat.®

Visualization has become pivotal in the current management and dissemination of information, to the
extent that it's almost impossible to find an article, book, or written material lacking of some form of graphical
representation to illustrate its findings. The primary reason for using visualization lies in the assertion that
humans' most advanced sense is vision, making it the simplest way to communicate information, especially
when it is intricate or extensive.®1%1

Studies on journal groups have revealed a limited use of multimedia resources in publications, considering
the multiple advantages provided by the digital medium. Most of them use photography and images, but very
few use videos, animations, and audio.

3D graphics

The computing power accessible to scientists nowadays typically facilitates the management of
multidimensional datasets as they progress through all phases of analysis, simulation, and data reduction.
However, during the stage of results publication, multidimensional datasets undergo systematic division,
compression, and/or projection. Because scientific journals were traditionally printed on paper, it was necessary
for scientific diagrams—used to illustrate complex dataset contents—to be printable. This requirement often
led to the compression of multidimensional datasets into a two-dimensional format.

In recent years, the usefulness and necessity of using 3D technology for academic publications have been
revealed and proven. However, broad implementation is still pending. One possible explanation might be
the hard process that has been necessary until now to produce appropriate data and pertinent electronic
documents. 3

Three-dimensional data is progressively accelerating across various scientific fields. The portable document
format serves as a highly appropriate medium for visualizing and publishing such data. ¥

In many scientific fields, the availability (and thus, the significance) of 3D data has increased in recent years.
Consequently, these data often serve as the cornerstone of scientific publications. To prevent information loss,
the visualization of such data should be in 3D whenever possible. However, nearly all existing visualization
methods (such as paper prints or computer screens) only offer a 2D interface. The most common solution to this
limitation is projecting 3D data onto the available 2D plane, resulting in what is known as "2.5D visualization".
This projection poses two primary problems: restricted depth perception and overlapping objects. A simple
yet efficient solution to these challenges involves interaction: by adjusting the projection angle in a 2,5D
visualization (that is, changing the viewpoint), it enhances depth perception while improving the visibility of
previously obscured objects. ("3

Despite the availability of numerous tools and libraries that facilitate the creation of 3D model files and final
PDF documents, the entire process remains challenging. There are various issues at hand: certain tools require
programming expertise, and some lack support for key features essential to 3D scientific data, such as polylines
and point clouds. Additional conflicts arise from compatibility issues with the operating system platform and
royalty-free use.(®

However, the main issue remains the creation of the final PDF files. Defining the content and, specifically,
the layout of a document can be a complex task typically handled by highly specialized word processing
software. "

It's worth mentioning that many previously published 3D models are quite large, sometimes reaching nearly
100 megabytes. In most cases, this size could be substantially reduced (certainly it should be) since excessively
high polygon mesh density is typically unnecessary for illustrative purposes. ('

Embedded videos and video articles

New academic contexts may offer a starting point for numerous scientific journals to redefine their position
and explore fresh avenues for dissemination and financial support.®?

Video is the preferred dissemination format due to its dynamic, engaging, and visual nature. The video
article would represent one of the most potential formats for dissemination, and no communication journal
currently includes it in its pages or web platforms.®

The emerging audiovisual formats can be displayed on multiple devices and align with the principles of
ubiquity and portability. In order to accomplish this, the platforms and websites providing journal content need
restructuring to evolve into digital platforms for scientific knowledge and dissemination, going beyond mere
repositories for edited articles.®
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The concept of a video article involves authors presenting and explaining their written work through video
format. A video "pill” lasting between five and fifteen minutes, freely accessible through a "Creative Commons”
license, even within journals adopting a "pay-per-view" format.®

The video article serves as a supplement to the written content, encompassing all technical information,
specifically focusing on the research methodology. It is important to strike a balance between engaging
presentation and scientific rigor in each conveyed idea, aiming to be beneficial to a broad audience interested
in the subject matter. A superficial approach would add minimal value, and an overly detailed development
could make it harder to follow.®

An advantage of this new platform would be the opportunity to display video articles on both scientific and
general social networks, enhancing the dissemination of scientific activity. This would represent a qualitatively
significant step forward for scientific journals. The video article would primarily leverage social networks as a
dissemination format alongside the written format.®?

CONCLUSIONS

Interactive digital content involves active participation from consumers, transforming the individual into
an integral part of a dynamic and two-way experience. This makes it more engaging and exciting. This type
of resource transforms the experience into an active one rather than a passive one. While they demand a bit
more effort to be created, users gain greater value from these resources. Their implementation in scientific
publications is essential and imminent given the presence and advancement of various new information
technologies. Scientific journals must use the new virtual environments to restructure their communication
processes and embrace novel formats for scientific dissemination.
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