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BruiuB eJ1IeKTPOHHMX J0AATKIB 10 MiAPYYHUKIB
HA CTPYKTYPY cOUiaJIbHUX KOMYHIiKalliil y HABYAJbHOMY KHUTOBH/IAHHI

Onena I'epacumoBa
KuiBcpkuii HanioHansHuii yHiBepeutet iMeni Tapaca IlleBuenka, Ykpaina

VY cTaTTi BUKJIaJCHO TEOPETHYHE OCMUCICHHS 3MiH y COLIaJIbHOKOMYHIKAI[IIHOMY CEpeIOBHILI
HaBYAJIBHOTO KHUTOBU/IAHHSI, 110 BUKJIMKaHI MOSBOIO €JIEKTPOHHUX JIOJATKIB 10 MiAPYYHHKIB. AK-
TYaJIBHICTh JJOCIIiJPKSHHSI TTOB’s13aHa 3 MOIIYKOM KOHIICHIIT IKICHOTO KPOCMEIiHHOTO ITiIpyYHHUKA.
Mertoponoris AociiKeHHs Mo0yA0BaHa i3 3aCTOCYBaHHSIM COLiaJIbHOKOMYHIKaLliHHOTO MiAX0/y.
Bu3zHa4eHo royioBHi 0COOIMBOCTI CEKTOPY HaBUAIBHOTO KHUTOBHIAHHS, 1O JA0Th MiZICTABH BBa-
JKaTH HOro COLiallbHOKOMYHIiKaliifHuM iHcTHTyTOM. Ha OCHOBI cXeMu MacoBoi KomyHikauii [ep-
rapaa Majenpkoro CTBOPEHO MOJIeNi KOMYHIKALIfHUX TIOJIB APYKOBaHOTO Ta KPOCMEIIHHOTO Ti-
JIPYYHHKIB. 3a JIOTIOMOTOI0 METO/y TOPIBHSIHHS KOMYHIKAaLliHHAX CepeIOBHII HABEICHO OCHOBHI
BiJJMIHHOCTI B KOMYHIKalliiHiil TisUIbHOCTI BUIaBHUITBA HABYAIBGHHUX BUIAHb. Micue KpocMeiii-
HOTO MiIpyYHHKa B KOMYHIKaIliHHOMY IOJIi OIIMCAHO i3 3aJly4eHHAM JaHUX OTPHMAHHUX IIiJ dac
I’ ITUPIYHOTO JIOCBily poOOTH i HayKOBOI [IsSUILHOCTI Y BHIABHUITBI HABYAIBHOI JliTepaTypu. Y
pe3ysbTaTi BU3HAYCHO, SIK U(POBI KaHaIM JOCTaBlIeHHs iHpopMalii BILTUBaOTh Ha (opMy Ta
3MICT KpOCMeIiffHOT 0 nifipyuHnKa. OKpeciIeHo, K 3MIHIOEThCS KOMYHIKalifHa B3a€MOIist M)XK BH-
JTABHUYHUM 00’ €KTOM Ta aBAuTOpieto. OOrpyHTOBaHO KOMYHIKallifiHE IPU3HAYCHHS KPOCMEIiIHHOTO
miipy4HuKa. BusBieHi KoMyHIKaliiHi 3B’ 5I3KH AOTIOMOXYTh chOPMYBAaTH CUCTEMY OLIHIOBAHHS
SIKOCTI IPYKOBAHOTO IMAPYyYHUKA 3 €JICKTPOHHUM JOJATKOM.

Knrouosi crnosa: conianbHOKOMYHIKaI[iifHuIT ITiX1]1, MoJie1b MacoBOi kKoMyHikanii I'epxapra Ma-
JeLKe, KPOCMEAIMHII MiAPYYHHK, MiAPYYHHK 3 CICKTPOHHUM JOJATKOM, HAaBYaJbHE KHHUIOBH-
JTaAHHS1, PeJaKLiiHO-BUIaBHUUYHIA TIPOLIEC

Education around the world is becoming digital. The learning process is shifting to electronic
means of information delivery, thereby reshaping the representation of knowledge. Changes are
affecting the form and content of publishing products, the channels used to distribute them, and
the roles of the parties involved in the social and communication process.

Whereas the Internet previously played a primarily advertising and informational role in pub-
lishing communications, promoting the advantages of publishing products to representatives of
educational institutions, it is now evolving into a comprehensive channel for the distribution of
educational products. Digital textbooks, educational platforms, and electronic publications are
sometimes circulated without the involvement of a traditional publisher.

The year 2025 marked the emergence of a new type of educational publishing product in
Ukraine's school textbook production — a printed textbook combined with an electronic supple-
ment. Drawing parallels with cross-media products in mass media which create connections be-
tween different platforms through hyperlinks and QR codes, the term "cross-media textbook" was
proposed to refer to a paper textbook with an inseparable digital component (Herasymova &
Zhenchenko, 2022).

A cross-media textbook represents a new product in the field of educational publishing, spe-
cifically in the area of social communication. Since "social communication is always a systemic
phenomenon" (Rizun, 2022, p. 3), the emergence of a new product should lead to changes in the
system of communication, including participants, organizational forms, customs, and the official
legal framework. The change in what constitutes a textbook, along with the expanded
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understanding of its concept, and the approval of requirements for the electronic supplement to a
textbook raise several questions: How should this type of publication be evaluated? What stand-
ards should editors in publishing houses follow to prepare it? What principles should guide a har-
monious integration of the printed and electronic sections? How can teachers be taught to use the
resources of a cross-media textbook effectively?

Without a socio-communicative context, attempts to answer these questions will lack the depth
that communicative processes provide. To formulate practical recommendations for ensuring the
quality of textbooks that include electronic applications, it is necessary to consider textbooks not
as isolated artefacts, but as products of social communication activity involving various social
actors — editors, authors, teachers, students, the state, software developers, and other stakeholders
in the education sector.

The aim of this study is to provide a theoretical overview of the changes in the socio-commu-
nicative environment of the educational publishing sector resulting from the creation of interactive
electronic applications for textbooks. The objectives of the study are: 1) to define a model of the
communication field of a cross-media textbook, or a printed textbook with an electronic applica-
tion; 2) to analyze a cross-media textbook as a product of social communication activity by an-
swering the following questions:

A. How do the channels of information delivery influence the form and content of a cross-
media textbook?

B. How does the interaction between the cross-media textbook and its recipient unfold during
information delivery and processing?

C. What effect does the publisher seek to achieve on the audience when creating a cross-media
textbook?

Completing these tasks will help determine the intended purpose of a cross-media textbook in
the social communication environment, justify the requirements for the form and content of a text-
book with an interactive electronic application, and clarify the nature of cross-media links in this
type of publication.

Method

To clearly observe the transformations in the editorial and publishing process resulting from
the transition to cross-media textbook production, a comparative method was employed. The study
compared communication models for traditional and cross-media publishing products. For this
purpose, Gerhard Maletzke's communication model (1963) was selected and adapted 1) to the
publishing process, where the communication product is a monomedia paper textbook, and 2) to
the process where the communication product is a paper textbook with an electronic supplement.
A schematic representation of these processes and subjects of communication allowed for a com-
parison of the two models, illustrating the cross-media textbook as a product of social and com-
munication activity within the editorial and publishing process.

The socio-communicative approach enables an analysis of the editorial and publishing activi-
ties of educational literature publishers "in the context of social interaction between social institu-
tions, means and social roles" (Rizun, 2016, p. 289). To trace the communication links that influ-
ence the stages of the edit-publishing process and the communication product itself, the study
attempts to prove that educational publishing can be regarded as a social communication institu-
tion. Data on the interaction between publishers and participants in the textbook production pro-
cess, along with external influences, were gathered through an analysis of scientific sources and
supported by the author's five years of experience working at the educational literature publishing
house "Ukrainian Educational Publishing Center Orion".

Working at the publishing house provided insight into the internal processes of the organiza-
tion and served as a source of empirical observations. Key informants included editors and man-
agers, the majority of whom had prior experience at the state publishing house "Osvita". Given
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that the publishing communities within the school education book sector are often resistant to field
research, this “internal” perspective on publishing practices proves to be especially valuable for
academic research. The author recognized the risk of seeing social reality solely through the lens
of key informants. Therefore, a combination of qualitative and quantitative research methods was
employed to substantiate the conclusions and critically evaluate the collected data.

In this study, the socio-communicative approach and understanding of the socio-communica-
tive environment draw upon the scientific works of Volodymyr Rizun (Rizun, 2017; Rizun, 2022).
This approach was employed by Svitlana Fiialka to study educational literature (Fiialka, 2019),
while Olga Trischuk (Trischuk, 2018) and Emilia Ogar (Ogar, 2016) utilized it to examine editorial
and publishing processes within publishing houses.

Results and Discussion

Digitalization and global changes in education have highlighted the complexity of the text-
book production system. In December 2015, a conference organized by the German Research
Foundation (DFQ) initiated an international dialogue on how the production of educational mate-
rials is evolving in the digital age (Sammler et al., 2016). The position paper, which reflects the
results of the discussion, analyzes the production practices of creating educational media from the
perspectives of four stakeholders: authors, the state and interest groups, political economy and
business models, and changes in technology, particularly in the media sector. The authors' view-
points, supported by scholarly sources, highlight the non-standard and unique complexity of the
communication model involved in producing textbooks and educational content.

Researchers first examine the concept of a "broken market" (Sammler et al., 2016, p. 16). The
argument is that the school textbook market has a flawed sales logic, where manufacturers and
suppliers of publishing products do not have direct access to the end consumers — students and
their parents. To reach these readers, publishers must convince teachers — another vital audience —
of the quality of their products, so that they, as intermediaries, choose the right textbooks for their
students. This structure of the communication process adds another mediator, another filter
through which the communication product passes, layering the means of communication influ-
ence.

In addition, "the political governance of textbook production through formal approval proce-
dures was repeatedly criticized by textbook publishers as hindering their ability to predict potential
economic profitability, an aspect that could be dramatically improved by including state actors in
planning processes from an early stage" (Sammler et al., 2016, p. 16). Similarly, in Ukraine, reg-
ulations governing the competitive selection of textbooks, requirements for the quality of educa-
tional materials, and rules for the preparation and selection of quality assessment experts affect not
only publishers but other stakeholders too. To a certain extent, they shape the opinions of teachers,
authors, and society at large.

The aforementioned German researchers also regard the role of the author of a textbook or
other educational media as unconventional. "Textbooks give a voice not so much to their author(s)
as to the owner of the intellectual property they contain; the textbook's discourse is spoken by an
unknown entity, sometimes an institution, which is more-or-less authorized by society" (Sammler
etal., 2016, p. 6).

John B. Thompson's theory of "publishing fields", further developed by Marina Zhenchenko,
allows us to view the educational book publishing sector not as a part of the publishing industry,
but as a distinct field with its own agents of action and influence, specific interrelationships, and
"a logic determined by established traditions and historically formed publishing practices, as well
as the functional purpose of the products being created" (Zhenchenko, 2018). The researcher of
transformations in the publishing industry notes that each field is undergoing its own, sometimes
unique, transformations.
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The field of educational publishing is notable for the high degree of institutionalization and
technologization of its communication and production processes, as well as the leading role of
publishing in the educational process. Jocelyn Hargrave, who holds a PhD in publishing with 25
years of experience in the educational publishing industry (including Oxford University Press,
Cambridge University Press, and Cengage Learning), presents several arguments in favor of view-
ing educational publishing as a distinct sphere within the publishing industry. If summarized, the
researcher states that educational publishing operates through distinct value and supply chains.
Publishers commission content in accordance with official curricula, adhering to strict editorial
standards that prioritize both educational accuracy and market viability. Profitability relies on
backlists and curriculum-driven new editions, while marketing is mediated through teachers and
academics rather than directed at end-users (Hargrave, 2014, p. 36).

Educational book publishing and pedagogy are so intertwined that, in today's reality, most of
the publishing team may consist of professionals with pedagogical background who have experi-
ence teaching in schools. Consequently, editors at educational publishing houses often assume the
role of education experts, collaborating as co-authors on educational programs, textbooks, and
workbooks. Notable examples include Iryna Krasutska, the editor-in-chief at the Ukrainian Edu-
cational Publishing Centre “Orion,” who co-authored publications for primary schools in the
Ukrainian language and reading course, and Olga Korshunova from the publishing house "Osvita,"
the author of educational programs, textbooks, and workbooks in computer science.

Educational publishing as a social communication institution

Examining the educational publishing sector from the perspective of a socio-communicative
approach involves analyzing the activities of educational publishers "in the context of the produc-
tion of this subject area by socio-communicative institutions and its functioning in society, its
impact on society, and the study of society's response to the subject area" (Rizun, 2016, p. 289).

Educational publishing operates within the social institution of education. The publishing pro-
cess, which specializes in the production of educational materials, fulfils a communicative func-
tion, organizing the public exchange of knowledge through its products. When viewed as a social
and communicative institution, publishing consists of various entities (organizations, publishers,
professional communities, the state, and users), means (media, technologies, and channels), and
norms (laws, ethics, and standards), all working together to fulfill a socially significant function:
convey meaning. Within this framework, educational publishing can be seen as a subsystem or
subordinate institution.

Nevertheless, when comparing the regulatory framework and communication network system
that support the sustainable organization of educational book publishing with other types of pub-
lishing activities, educational book publishing can be regarded as a separate socio-communicative
institution. The system of social interaction in educational book publishing involves publishers,
the Ministry of Education and Science of Ukraine, its administrative bodies ( such as the Institute
of Education Content Modernization, the Ukrainian Institute of Education Development), printing
companies, educational institutions, and their representatives (teachers, methodologists, and direc-
tors), as well as end users (students and parents). Educational publishing is integrated into the
educational system and is subordinate to the Ministry of Education and Science. It also has its own
standardized genres developed within the Ukrainian education system. The social communication
institution of educational publishing regulates communication in the field of education and sci-
ence. Its network enables the creation of various types of educational publishing products. "This
network is technological. Specific social institutions are responsible for its functioning. The pur-
pose of social institutions is to provide people with certain information of social content, i.e., so-
cially significant knowledge that can be used by people to satisfy their needs" (Rizun, 2011, p.
311).
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Social communication within the education system takes place in several "technological sys-
tems of spiritual unity among people: the publishing network, the Internet, and the documentation
system" (Rizun, 2022, p. 3). In other words, it is not only educational publishing that provides the
entire communication process, even though it is the leading system for providing students and
teachers with educational products. Instead, the documentation system plays an intermediary role,
serving as a channel of communication between publishers and the Ministry of Education and
Science, along with its various administrative bodies.

Communication models for creating printed and cross-media textbooks

In traditional textbook creation, the nature of connections between the participants in commu-
nication is unconventional (for example, communication and authority between the author and
editor, students and teachers, and students and publishers) and is further complicated by the direct
influence of various external actors within the system.

In cross-media textbook production, the usual communication process is augmented by elec-
tronic media, which includes stakeholders such as companies that create digital content, software
developers, and copyright holders and its own patterns of communicative interaction. Conse-
quently, the communication process for cross-media textbook production cannot be linear.

To ensure that important elements and communication links are not overlooked, the cross-
media textbook creation framework was developed based on the traditional model used for paper
textbook creation. In search for a foundational structure for the communication process, attention
was drawn to Gerhard Maletzke's model from 1963. The choice of this model is justified by two
key factors:

e the creation of a textbook is highly dependent on communicators who belong to dif-
ferent communication institutions and on their mutual perception;

e the media —as the intermediary, in this case, the publishing house—functions more
as a "relay, and not as an autonomous communicator with own initiative and mes-
sage" (Ionitd & PASTAE, 2017, p. 51).

Maletzke's model is based on Harold Lasswell's communication model from 1948, which con-
sists of five elements: sender, message, medium, receiver, and effect. Maletzke excluded the effect
element from his structure because "he believed this represents the fundamental issue in mass
communication” (Ionitd & PASTAE, 2017, p. 49). Additionally, he applied the "cybernetic cate-
gory of interdependence" to his model, which encompasses two principles: 1. Parameters control,
correct and adjust each other; 2. The study of specific variables is relevant only if you consider the
functioning of the entire system" (Ionitd & PASTAE, 2017, p. 49).

Unlike Lasswell, Maletzke refers to the sender as a communicator. His view of publishing as
"a filter that can alter information to various degrees" seems methodologically significant for con-
structing a model of publishing communication (Ionitd & PASTAE, 2017, p. 50): the layout of a
printed textbook (especially the adaptation of the author's material to a multimedia format) that
complies with all regulatory and customary filters significantly reformats the author's original.
According to Maletzke, "a communicator is that entity which generates the content and the form
of the public message depending on social, cultural and psychological factors" (Ionita & PASTAE,
2017, p. 50). At the same time, the intended form of the medium influences the content of the
message. In textbook creation, the standards and criteria for expert evaluation of content, along
with testing conclusions, often dictate the textbook’s content. Conversely, the publisher influences
the form, as clearly demonstrated in the creation of the concept of a cross-media textbook. Alt-
hough the number of pages, format, paper, and printing options also impose restrictions on the
author's ideas.

Roland Burkart adapted Maletsky's model for digital communication but did not include the
Internet as a linear connection. In his model, the Internet functions as an intermediary that struc-
tures messages, influencing their form and content. Burkart's model assumes that "the digital
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communication processes take place via a technological medium and the messages are not filtered
by any agent" (Ionitd & PASTAE, 2017, p. 53). However, for textbooks — whether electronic or
cross-media — and in the digital environment, there are numerous filters that shape the final product
in various ways. The nature of the medium's control over interactive relationships remains unclear
in this model, especially since digital communication allows participants to alter their roles.

The communication field model of a printed textbook

Based on Maletzke's model, a communication model of traditional textbook production was
initially created, where the transmitter is a printed textbook (Figure 1). In this model, the structural
elements of the communication process are the author, content, publisher, paper textbook, teacher,
and children. The publisher does not perform the functions of a transmitter, as it does not interact
directly with the audience; rather, it ensures the materialization and physical transmission of the
message, i.e., it performs the infrastructural role of a participant. The textbook acts as a medium
for the transmission of knowledge. The position of the transmitter emphasizes the independence
of the textbook as a communication subject — it is not only a product but also a transmitter that
operates independently from the user's viewpoint.

In the communication scheme we propose, unlike Maletzke's scheme, a filter for competitive
textbook selection appears, which separates the transmitter from the end consumers. The filter in
this scheme resembles a sieve wall, reflecting the competitive processes that impact the product
from the author's initial concept through to the final stage of producing the original publishing
layout. Competitive selection acts as a barrier, allowing only certain textbooks to reach the target
audience.

Our diagram also has two audience groups: teachers and children. Children are excluded from
direct communication channels, as all communication with the author regarding the educational
product is conducted by the teacher. However, it is impossible to completely exclude students from
the communication process, as all requirements for the textbook and its design must take into
account the comprehension abilities of children at specific age levels. The communication diagram
does not include parents at all, although it is generally accepted that they are responsible for the
purchasing and, accordingly, the consumer capacity of children. However, in traditional textbook
creation practices, the influence of parents is secondary and manifested through public opinion
(Figure 1).

The communication field model of a cross-media textbook

The primary difference between the communicative field of a cross-media textbook and that
of a printed textbook lies in the publisher's and the textbook's stronger position, as they engage in
a wider range of communicative interactions and influence more factors. A communication prod-
uct can be the result of the activities not only of the author and publisher, as in the traditional
model, but also of a multimedia publishing partner, IT developers of state or commercial plat-
forms, state platforms (e.g., the All-Ukrainian Online School), etc. However, despite the partici-
pation of all these actors in the textbook creation process, none possess the same level of influence
as the publisher. Editors at the publishing house set the rules and requirements for the text, images,
and multimedia design of the content (Figure 2).

In cross-media production, when developing an application as a supplement to a traditional
textbook, the publisher can now communicate directly with teachers, children, and parents (all
three elements of the audience are included in the scheme) without the author's mediation. Editors
are increasingly involved in developing model curricula and coordinating groups of authors for
further textbook creation. The publisher defines the concept of the textbook, including an elec-
tronic supplement, and provides teachers, students, and parents with instructions on how to work
with the platform and its individual technological components. Editors moderate meetings between
authors and teachers, talking about textbooks, manuals, and digital learning platforms. In addition
to such direct communication with the audience, publishers incorporate electronic feedback forms
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on their platforms to gather data on interactions with the interactive elements of the cross-media
textbook. Such forms of communication free publishers from the need to act as intermediaries
between authors and readers.

Figure 1

The communication field model of a printed textbook
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The communication field model of a cross-media textbook
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Publishers' brand communications have intensified due to the integration of brand style ele-
ments in digital educational materials and all accompanying methodological tools. These changes
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in communicative activity empower publishers to communicate independently, regardless of the
authority of the authors.

In addition, publishers exert more influence over authors due to their credibility. In the era of
printed textbooks, authors might have chosen a publisher based on reputation, established connec-
tions, the atmosphere within the publishing team, and the author's fee. In cross-media production,
however, these factors may be supplemented by the publisher's technological capacity to imple-
ment the author's idea and the publisher's significance as a stakeholder in the textbook creation
process particularly concerning government agencies. After all, publishers have helped shape the
requirements for electronic interactive applications and can advocate for their interests, influenc-
ing regulations during the implementation of electronic applications in public procurement.

The role of children in cross-media production is also growing. As children interact with in-
teractive elements, their activities can be tracked and recorded. The ability to personalize learning
paths according to specific student outcomes significantly enhances the child's engagement with
the publisher. In addition, children's feedback can be directed to both the transmitter — the cross-
media textbook — and the publisher. Therefore, publishers who have created technological plat-
forms and websites for electronic applications must communicate directly with the end consumer
regarding product quality.

We also included parents as a distinct element in the communication model for the production
of a cross-media textbook. After all, some educational platforms provide for the creation of parent
accounts, enabling parents to monitor their children's learning, pay for educational services, and
communicate with teachers.

Changes in the social communication environment of the educational publishing sector

Different communication channels influence both the perception and structure of information.
For example, if a printed book in the form of a codex is used as a channel for delivering information
in a textbook, the structure will be clear, and the content will be linear. Such a channel does not
promote communication between the student and the teacher to the same extent as multimedia
materials. It is more oriented towards in-depth reading. The ability to convey information through
a single object, which is a characteristic of the entire teaching and methodological complex, since
didactic materials are selected for it — makes the product an authoritative source of knowledge.

Authors Anna-Lena Kemp and Ake Gronlund note that "not long ago, representations of a
subject in textbooks were held as objective mirrors of reality, enclosed and explicated by scientists
in print or other symbols" (Kempe & Gronlund, 2019, p. 2916). In other words, the knowledge in
a textbook reflects the interpretations of its authors, making it resistant to transformation, and dis-
couraging the construction of individual knowledge. The scholars further state: "By using endorsed
artifacts like textbooks in schools, knowledge becomes standardized, and unified into a single
voice, the recognized view of the subject matter" (Kempe & Gronlund, 2019, p. 2916).

With the wide variety of media formats available today, cross-media textbooks no longer im-
pose a single authorial version of knowledge. Since in cross-media formats the content of elec-
tronic and print media is complementary and inseparable, the main challenge for publishers lies in
how to connect the content of both media through factors such as layout, content, and composi-
tional techniques. In a cross-media textbook, information is presented in a mosaic form, unless the
printed material is designed to deliver theoretical content and the electronic format aims to rein-
force it.

Different types of cross-media publications can be designed differently based on how the elec-
tronic content is organized. Their form depends significantly on the bandwidth of the software or
device. Organizing additional material on a platform—such as a separate website or software ap-
plication —requires the publisher to combine the design concepts of both the printed textbook and
the electronic application. In addition to the design connection between these two components, all
electronic applications hosted on the platform must be interlinked. Since the learning platform is

16



ISSN 2312-5160
online ISSN 2786-4502
capable of creating a virtual environment separate from the physical classroom, the information
delivery channel must provide functionality for a hypertextual non-linear structure. Users should
be able to navigate through the content in any order using well-designed navigation elements.

The platform as a well-organized space with a specific purpose—distinct from a communica-
tion platform or online store, like those that house a variety of multimedia resources on a publish-
er's website, allows for the tracking of interactivity and user actions. The ability to communicate
with users is a crucial consideration when developing a platform's structure. If the platform's func-
tionality includes social interaction and personalized algorithms, its format and content must also
align with these requirements.

Product and communication: interaction in the socio-communicative space of education

In the study of the phenomenon of collaborative digital textbooks in Sweden, researchers
Kempe and Gronlund explain that new educational developments should be perceived not only as
effective learning tools but also as "a complex socially evolved vehicle" (Kempe, & Gronlund,
2019, p. 2915). They emphasize that "every educational instrument is shaped by different historical
notions of 'teaching', 'learning', and 'knowledge', as well as the 'activities' that are supposed to
result in 'learning™ (Kempe & Gronlund, 2019, p. 2915). According to Squires and Price, a socio-
constructivist perspective on knowledge facilitates the identification of fundamental learning ques-
tions that should be incorporated into software evaluation (Squires & Preece, 1999).

The printed textbook was intended to "transmit" knowledge which in the printed era was
viewed as unanimous and canonical. The idea behind the publication was not to encourage teachers
or students to construct their own knowledge based on the material provided. Instead, students
were required to "memorize" the printed content and accurately reproduce generally accepted con-
cepts of the world. As stated by Kempe and Gronlund (2019),"the teacher, on the other hand, has
to perform the role of a gatekeeper in order to protect the norms conveyed in the textbooks and
assess students' achievements according to these norms" (as cited in Fleck 1979; Banks 1993;
Pingel 2010; Kress and Selander 2012; Selander 2016; Aberg and Akerfeldt 2017).

Richard Mayer, the developer of the multimedia learning theory, adopts a constructivist view
of learning, in which multimedia are not simply systems for delivering information, but rather
"cognitive tools for constructing knowledge" (Mayer, 2020, p. 14). The researcher challenges the
idea of learning as "knowledge transmission" by asserting that "students are not empty vessels"
(Mayer, 2020, p. 16). Mayer's cognitive theory of multimedia learning suggests that information
processing occurs through the active participation of the recipient. Consequently, the learner must
select and organize material, build connections, organize information, and synthesize it with their
prior knowledge.

Mayer describes multimedia learning as a meaning-making activity, where the learner at-
tempts to construct their own understanding—individual knowledge—a personal representation of
the information presented. The learner's responsibility is to create their own meaning while the
teacher's role is to facilitate the process of meaning-making. Additionally, the multimedia format
of knowledge presentation should "provide guidance for how to process the presented information"
(Mayer, 2020, p. 17). The researcher explains such moderation by highlighting the main points,
thought organization, and connecting new information with past experiences.

The introduction of electronic materials in the classroom, which are not presented in a linear,
monolithic format, has transformed students’ role from passive consumers of information to its
producers. The digital tools that an electronic application can provide students with offer more
opportunities for creativity and help them build their own understanding of accepted concepts or
ideas. For example, modern programs enable students to create their own melodies, program al-
gorithms, and model the environment; immersion techniques are particularly effective with elec-
tronic systems.
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In Italy, students even participate in the creation of textbooks. "The aim is to engage students
in a process of active construction of knowledge" (Anichini, Parigi & Chipa, 2017, p. 104). An
article by Italian researchers states that "teachers who choose this kind of practice claim that auto-
production supports and promotes teamwork, encourages discussion and planning, thus providing
a dynamic environment for cognitive and social growth of students" (Anichini, Parigi & Chipa,
2017, p. 104).

Therefore, the communicator's work with a cross-media textbook involves constructing their
own knowledge based on the diversity of resources and activities offered by multimedia.

The desired effect of using the product

Among the numerous effects of multimedia materials—such as encouraging learning, enhanc-
ing responses, providing synchronous feedback, and allowing for personalization, their main func-
tion, in our opinion, is to assist the cognitive process. This approach to the goals of social commu-
nication activities in creating cross-media textbooks is learner-centered and focuses on the learner
rather than on the technology used.

Mayer develops a learner-centered approach to creating new educational products based on
the ideas of Norman and Landauer. Norman criticizes scientific and technological innovations that
stem from a machine-centered approach to machine design, asserting that such a focus on technol-
ogy does not support human cognitive processes; rather, it hinders and disrupts them. Landauer
identified two phases of technology implementation: the first is automation, and the second is
augmentation. At the augmentation stage multimedia learning technologies are developed as com-
puter systems are intended to augment human abilities to learn new things (Mayer, 2020, pp. 13—
14).

If the goal of creating a cross-media textbook is to assist students in the learning process, then,
according to Mayer, research questions should focus on the relationship between design ad-
vantages or features and information processing. The most productive research question in this
area would be: "How can we adapt multimedia to enhance human learning?" (Mayer, 2020, p. 13).

Another goal lies in the realm of communication. The hybrid format of the cross-media pub-
lishing project facilitates a smoother transition in the roles of teachers and students. While partic-
ipants in the learning process continue to use the familiar artefact — the printed book — electronic
content can gradually take on the role of immersing participants in more active communication
interactions, thereby enhancing cognitive processes and aiding in the construction of individual
knowledge.

The cross-media textbook presents knowledge in various multimedia formats. It is no longer
just a presentation of information through the author's lens, but an opportunity to reconstruct an
event, reproduce direct speech, and illustrate the actual course of a chemical or physical process.
Such representations of facts encourage students to engage in more discussions with their peers,
express their opinions, and stimulate their imagination. They aim to create favorable conditions
for communication during lessons: "The learner is given a more active role in processing the con-
tent by making their own representations together with peers and not just remembering facts indi-
vidually" (Kempe & Gronlund, 2019, as cited in Selander and Skjelbred, 2004; Selander and Kress,
2010; Ellis et al., 2011).

Conclusions

Changing the main product for the educational process affects the connections and roles of
social actors within the social communication environment. With the advent of electronic applica-
tions as a mandatory component of printed textbooks, the approach to representing knowledge is
changing, as are the roles of participants in the educational process and their activities concerning
the new product and the anticipated effects of the socio-communicative product.

Studying the phenomenon of collaborative digital textbooks in Sweden, researchers noted that
"transforming the traditional printed textbook into a collaborative digital textbook consequently
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involves much more than a simple renaming of a signifier; it involves a reinterpretation of mean-
ing, functions in school and the future but these questions are seldom addressed concerning cDTB
in the literature that we found" (Kempe & Gronlund, 2019, as cited in Horsley and Martin, 2015;
Rodriguez et al., 2015).

A comparison between two models of communication in textbooks — monomedia print and
cross-media — highlights the increasing role of intermediaries in the transmission of information
within cross-media production. A printed textbook with an electronic supplement also becomes
communicationally tied to the end consumer, providing the publisher with additional tools to in-
fluence them. The emergence of a cross-media product generally makes the publisher visible in
the market.

Digital products create technological incentives for the audience. By downloading an app that
includes all the textbooks from a single publisher, consumers have more motivation to choose that
provider. Digital communication erases time boundaries and weakens the barrier effect of chan-
nels, thereby shortening the distance between the publisher and children, parents, and teachers,
making the relationship more synchronous. Even the ability to switch from the app's electronic
content to the publisher's website with a single click increases the potential for building a stronger
publisher brand and improving its positioning in the eyes of the audience.

The possibilities of digital formats and electronic channels of information delivery allow au-
thors and publishers to present knowledge in textbooks in a mosaic-like manner, reducing the one-
dimensionality of information interpretation. The digital environment serves as a powerful form-
ative factor: an author's story can be transformed into video, audio, animations, a comic strip, or a
game, thereby changing the author's communication message and intended media effects in ac-
cordance with the publisher's vision and the audience's needs.

However, with the diversity of media formats for presenting content, it is essential to apply a
learner-centered approach and utilize them to maintain a beneficial cognitive load while minimiz-
ing unnecessary burden. The choice of a specific content format should be justified by the task the
author sets in each block of information. Employees of publishing organizations, and editors in
particular, can guide authors in choosing appropriate forms of knowledge representation in text-
books.

The technical characteristics of devices and the choice of technology for presenting infor-
mation in electronic applications influence the form and content of a cross-media publication.
Software requirements must align with the publication's desired communication objectives.

The concept of a cross-media educational product depends more on the requests and reactions
of children, parents, and teachers than that of a traditional paper textbook. In the field of cross-
media communication, the child's role as a recipient becomes more pronounced. Through elec-
tronic technologies, publishers can receive direct feedback from students and analyze their behav-
ior patterns. At the same time, the development of requirements and methodologies for evaluating
textbooks with electronic applications should take into account the concept of knowledge con-
struction by students as embedded in multimedia technologies.

The changes outlined in the structure of social communications within educational publishing
serve as a fundamental prerequisite for addressing practical questions related to the development
of electronic applications for textbooks. To create a system for evaluating cross-media products
and methodologies for training teachers and publishing editors, it is necessary to understand the
object of social communication — its structure, functions, interrelationships, and impact on com-
munication participants.

Declaration of generative artificial intelligence and technologies using artificial intelligence in the
writing process. During the preparation of this article, the author used Al tools only as aids in preparing the
manuscript, in particular for checking grammar and style — Grammarly, translating individual formulations
into English — DeepL.
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