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Electronic textbooks as a means of improving 
postgraduate training of healthcare professionals

Aim. To determine the scientific and methodological approaches to elaboration of electronic textbooks.
Materials and methods. The methods of analysis and generalization were used in the study. 
Results. The study gave a possibility to assess domestic regulatory support for elaboration and imple-

mentation of electronic textbooks, define their types, basic characteristics and basic principles of development. 
The authorial definition of an “electronic textbook” and an algorithm to create electronic textbooks are presented.

Conclusions. The algorithm for electronic textbook elaboration created in the study has been used to 
develop an electronic textbook of the second type “Pharmaceutical and biomedical aspects of medicines” 
for postgraduate training of healthcare professionals.
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Електронний підручник як засіб оптимізації післядипломної підготовки 
спеціалістів охорони здоров’я
Мета: окреслення науково-методичних підходів до створення електронного підручника.
Матеріали та методи. У роботі були використані методи аналізу та узагальнення.
Результати дослідження. Вивчено вітчизняне нормативне забезпечення створення та упро-

вадження електронних підручників із визначенням їх типів, базових характеристик та основних 
принципів розробки. Наведено авторське визначення поняття «електронний підручник» та алго-
ритм його створення.

Висновки. Опрацьовано алгоритм створення електронного підручника, на основі якого розро-
блено електронний підручник другого типу для системи післядипломної освіти фахівців охорони 
здоров’я «Фармацевтичні та медико-біологічні аспекти ліків».
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А. Ф. Пиминов, Л. И. Шульга, В. А. Якущенко, О. В. Лукиенко, П. В. Нартов
Электронный учебник как средство оптимизации последипломной 
подготовки специалистов здравоохранения
Цель: определение научно-методических подходов к созданию электронного учебника.
Материалы и методы. В работе были использованы методы анализа и обобщения.
Результаты исследования. Изучено отечественное нормативное обеспечение создания и внедре-

ния электронных учебников с обозначением их типов, базовых характеристик и основных принци-
пов разработки. Представлены авторское определение понятия «электронный учебник» и алгоритм 
его создания.

Выводы. Отработан алгоритм создания электронного учебника, на основании которого создан 
электронный учебник второго типа для системы последипломного образования специалистов ох-
раны здоровья «Фармацевтические и медико-биологические аспекты лекарств».

Ключевые слова: электронный учебник; последипломное образование; специалисты фармации 
и медицины.
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Statement of the problem. The National 
Concept of Education of Ukraine for 2021 de-
fines main tasks and objectives of training as 
education of an individual who is capable of 
creative work, self-learning and professional 
development, providing the mobility in elabo-
ration and implementation of new knowledge 
intensive technologies. It is formation of high-
tech information society in Ukraine that ne-
cessitates complete upgrading of the system of 
medical and pharmaceutical education, which  
should become the basis for development in 
the field of “Healthcare” and guarantee the po-
pulation health [1].

Today development of education in Ukrai-
ne in the field of postgraduate training of pro-
fessionals in pharmacy and medicine cannot 
be imagined without introduction of modern 
information technologies (IT). Thus, elaboration 
of innovative technologies in education com-
bining the achievements of modern pedagogi-
cal science with powerful didactic possibilities 
of IT became one of the decisive factors in mo-
dernization of the education system.

Years of informatization in education have 
brought the practical experience in develop-
ment of computerized didactic aids, including  
electronic textbooks (ET), manuals, tests, train-
ing videos for seminars and workshops, etc. [1, 2]. 
However, the system of postgraduate training  
where students continuously improve their pro- 
fessional level with their own expertise in terms 
of certain work aspects (e.g., time limit) should 
have a database of electronic teaching materi-
als, which is only being formed.

ET is one of the innovative electronic forms 
of teaching resources, which allows the trainee 
to optimize and intensify the individual work.

Analysis of recent research and publi-
cations. Assessment of current approaches to 
ET elaboration shows the absence of a com-
mon educational concept of its design. There 
is a need for fundamental theoretical studies, 
which can be of value in forming didactic foun- 
dations for high-quality ET elaboration. More-
over, the level of educational capabilities of mo-
dern IT and computerization of educational 
institutions indicate the presence of objective 
conditions for the widespread use of compu-
terized training aids. Currently, the IT poten-
tial is not fully used, and there is the lack of 
high-quality electronic instructional resources 

corresponding to the modern educational con-
cepts and technical possibilities [1-4].

Identification of aspects of the problem 
unsolved previously. Solution to the problems 
specified should be comprehensive and include 
the study of a number of issues regarding ET 
elaboration, namely the definition of the “elec- 
tronic textbook” concept, generalization of prin-
ciples and methods of ET elaboration, assess-
ment of legislation regulating this process and 
relevance of ET elaboration for the system of 
postgraduate pharmaceutical and medical edu- 
cation.

Objective statement of the article. Based  
on the comprehensive bibliographic and se-
mantic analysis of the problem the aim of our 
work was to determine the basic ET charac-
teristics for their further use in developing the  
algorithm of elaboration of ET under the con-
ventional name “Pharmaceutical and biome-
dical aspects of medicines” for postgraduate 
training of health professionals.

Presentation of the main material of the  
research. ET is a fairly new concept; therefore, 
there are many definitions of the term. Analy-
sis of information sources allowed to distin-
guish several definitions formed on the basis 
of certain basic ET characteristics, which we 
used in ET elaboration.

Most authors believe ET is a new-generation  
educational system with the electronic (software)  
representation framework and indicate the com- 
plexity of purpose, continuity and completeness 
of the cycle of didactic learning, learning activi-
ties, online learning orientation [2, 5-9].

Thus, the definition of an “electronic text-
book” is a combination of features inherent to 
this type of a new-generation didactic teach-
ing aid.

The authorial ET definitions were compared, 
and ET characteristics as a means of training 
were generalized according to the following cri-
teria: objectives of training; the framework of 
teaching aids; the types and methods of train-
ing; the types of the training activity; forms of 
information presentation; forms of the educa-
tional process organization, etc.

All the authors state that the main purpose 
of ET as a modern means of education is actu-
ally teaching trainees and interns. Some authors 
define its framework as electronic and others 
as software; these definitions are synonymous 
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in some specified sense. Most authors believe 
that ET provides theoretical, information and 
exploration training, as well as modeling and 
predicting; it definitely applies to the types 
and methods of training and may be called 
a comprehensive training. Among the activi-
ties which should encourage trainees to use 
new-generation aids the authors identify the 
educational activity, interaction, independent 
work, mutual and self-control of the know-
ledge level, etc., which modern pedagogy at-
tributes to innovative training along with such 
types as creativity, motivation and personal 
development. Today there are many different  
types of information presentation, such as text, 
audio, video, photos, animation and so on, which 
may be connected by hyperlinks forming the 
hypertext environment or the educational sys-
tem of hypertext technologies. Moreover, the 
authors distinguish such forms of the educa-
tional process in new-generation textbooks as 
full-time, part-time, distance forms of educa-
tion [7, 9].

Taking into account the abovementioned 
the following definition of ET concept was pro- 
posed: an ELECTRONIC TEXTBOOK is a means 
of integrated innovative new-generation train- 
ing created in the form of the software/elec-
tronic system of hypertext educational tech-
nologies and designed for use in any form of 
the educational process.

According to the assessment of informa-
tion sources ET is conventionally divided into 
three types: the first type – a traditional text-
book in the form of a scanned printed edition, 

the second type – a traditional textbook in an 
electronic form with hypertext links, and the 
third type – a specially designed textbook in 
the form of an electronic system [2]. However, 
regardless of the ET type it must correspond 
to the following basic principles presented in 
Tab. 1 [5, 8, 10].

After providing the definition of an “elec-
tronic textbook” and characterization of the 
basic principles of its formation our further 
work implied determination of the basic ele-
ments for ET elaboration required for work-
ing on electronic methodological resources 
summarized in Fig. 1 [10-13]. 

The next stage of work on ET was develop- 
ment of an algorithm for ET creation (Fig. 2) 
where the stages for elaborating ET of the 1st, 
2nd and 3rd types were intentionally distinguished. 
It, in turn, provides clear visualization of the 
fundamental differences between ET of vari-
ous types.

The algorithm clearly shows the hierarchi-
cal order of different ET types and their evo-
lutionary differences.

ET of the first type is the simplest one dif- 
fering by conservatism and inability for fur-
ther improvement since it is a merely digitized 
textbook, in fact. ET of the second type along 
with transfer of the material content enables 
mobile navigation using hyperlinks. New-gene- 
ration teaching aids include ET of the third type 
with the intelligent core, high level of naviga-
tion and vast opportunities for creative work 
with trainees at a distance. Today, it is the most 
promising type because its design implies  

Table 1

The basic principles of eT elaboraTion 

Principle Characteristics of the principle
Quantization Distribution of the material into sections/modules
Content-richness
(completeness)

The presence of the theoretical component, practice and control tasks, etc., in 
each chapter/ module

Demonstrativeness Information visualization 
Consistency 
(systematization) Interconnectedness of sections/modules by hyperlinks

Adaptiveness Promoting ET convergence to the needs of a specific audience
Regulation Self-organization of the audience and management of the individual work with ET 

Composability 
Providing the possibility (based on multiform ET modules) of creating new 
electronic systems (including additional and updated ones) and formation of the 
personal digital libraries

IT-support
(computer support)

Providing the complete employment of all scope of software technologies 
(calculations, image construction, etc.)
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opportunities to update and improve its con-
tent, arrangement and computer support. In turn, 
it makes ET development more complex and 
increases costs and time for training of both 
specialists in the field, and specialists in infor-
mation technology.

Therefore, considering the abovementioned 
facts the ET format of the second type was 
chosen at this stage of work on ET under the 
conventional name “Pharmaceutical and bio-
medical aspects of medicines” for specialists 
in pharmacy and medicine.

Based on the abovementioned conceptual 
approaches to ET elaboration ET of the second 
type was developed for the courses of profes-
sional development of healthcare specialists 
with a modern system of the training material 

navigation allowing the trainee to determine 
the way in the information space, namely al- 
lowing to find directly the desired section. 
The content of the textbook is with hyperlinks 
(visually separated with underlined certain 
terms and phrases); it allows the trainee to 
navigate quickly if there are questions on the 
meaning of the terms selected.

Information and communication technolo-
gies in contemporary conditions are successful-
ly used in organization of the training process 
at the stage of the postgraduate education, it 
is confirmed by the first electronic publica-
tion developed by the team of the Department 
of General Pharmacy and Drug Safety of the 
Institute for Continuing Education of Pharma-
cy Professionals at the National University of 

Fig. 1. The basic elements of ET elaboration
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Pharmacy according to the requirements for 
ET of the second type. An easy to use ET was 
approved in the educational process by the 
teachers of the Department.

Further the team of authors plans to not 
only updating the hypertext of ET of the second 

type, but also to work towards elaboration of 
ET of the third type.

Conclusions and prospects for further 
research

1. Bibliographic and semantic assessment 
has allowed us to give the definition to the 

Fig. 2. The algorithm of ET elaboration 
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concept of ET, determine its types and the basic 
principles of ET elaboration. The legal frame-
work for elaboration and implementation of 
ET has been studied.

2. The algorithm for the electronic textbook 
elaboration developed by the authors has been 
used to create the electronic textbook of the 
second type “Pharmaceutical and biomedical 
aspects of medicines” approved in postgradu-
ate training of health care professionals.

Information and communication technologies  
as the basis for creation of new-generation elec- 
tronic teaching systems become a mandatory part  
of modern high-quality postgraduate education. 
Involving specialists of the IT sector the teachers  
of the Department plan their further work in de-
veloping ET of the third type as a promising and 
relevant element of the educational environment.

Conflicts of Interests: authors have no 
conflict of interests to declare.
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