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Abstract
The deterioration of the quality of life, mental, physical, and social human disorders
reveal themselves in reducing the level of its adaptation to daily psychological and
physical stress, early development of neuroses, psychosomatic and mental illness in
children and adults as well. Regarding this, one of the main strategies for the develop-
ment of educational institutions is the organization of healthcare activities. In this
context, the task of forming the readiness of future biology teachers to implement
healthcare-saving technologies in the professional activity is gaining a significant
importance. The need for development and substantiation of healthcare-saving activity
theoretical and methodological foundations determines the relevance of the given
problem and requires a profound rethinking of the essence as well as the content of
healthcare-saving technologies educational implementation. The article reveals separate
results of a pedagogical experiment conducted among future biology teachers within
the educational process of the natural sciences faculties of pedagogical higher educa-
tional institutions. The experiment was aimed at forming the readiness of future biology
teachers for the implementation of healthcare-saving technologies in their professional
activities and was based on the introduction of active and interactive forms and
methods of educational technologies in the formation of healthcare-saving knowledge,
organization of health and conservation projects and the use of information-health
technologies.

Keywords Health . Health-saving . Health-saving technologies . The readiness of future
biologyteachersfor the implementationofhealth-savingtechnologies intheirprofessional
activities

Education and Information Technologies (2019) 24:679–691
https://doi.org/10.1007/s10639-018-9799-y

* Walery Zukow
w.zukow@wp.pl

Extended author information available on the last page of the article

# The Author(s) 2018, corrected publication September/2018

http://crossmark.crossref.org/dialog/?doi=10.1007/s10639-018-9799-y&domain=pdf
http://orcid.org/0000-0002-1209-2120
http://orcid.org/0000-0002-6800-1160
http://orcid.org/0000-0003-3912-9023
http://orcid.org/0000-0003-2856-8514
http://orcid.org/0000-0002-7675-6117
mailto:w.zukow@wp.pl


1 Introduction

The beginning of the twenty-first century was marked by a whole set of global changes in
the social, economic and spiritual spheres of society, the formation of a new philosophy of
life with a characteristic loss of values that existed before and the emergence of new ones.
The deterioration of the quality of life, mental, physical, and social disorders of a person
reveal themselves in reducing the level of its adaptation to daily psychological and
physical stress, early development of neuroses, psychosomatic and mental illness not only
in adults but also in children.

Formation, preservation and strengthening of children’s health, the upbringing of a
healthy child in pedagogy have been considered as one of themost important problems for
a rather long period. The use of civilization and cultural approaches to the conducting of
historical and pedagogical analysis has allowed to distinguish the main tendencies of
health preservation and realization of healthcare-saving technologies development in
pedagogical activity. The genesis study of the views on the idea of health preservation
has historically highlighted two basic doctrines of health: Western (rational one) and
eastern (empathic one). The analysis of scientific and educational literature gives us a
ground to conclude that none of the “health” concept definitions are not universal and do
not entirely satisfy the demands of pedagogical practice. In terms of children’s healthcare
and their own teaching experience, it is reasonable to determine the “health” as a dynamic
state of the person (including its positive and negative indicators), which changes in the
process of life under the influence of social and environmental environment.

Taking it into consideration, one of the main strategies for the development of
educational institutions is the organization of healthcare activities. In this context, the task
of forming the readiness of future biology teachers to implement healthcare-saving
technologies in the professional activity is gaining importance.

The need for development and substantiation of healthcare-saving activity theoret-
ical and methodological foundations determines the relevance of the given problem and
requires a profound rethinking of the essence as well as the content of healthcare-saving
technologies educational implementation.

2 Problem

2.1 Statement

The theory and technology of healthcare in education were studied by Bezrukykh (2004),
Bohomolova (2006), Voronin (2006), Meshcheriakova (2005), Zviekova (2009),
Zymivets (2008), Naumenko (Naumenko 2005), Kolonkova and Litovchenko (2009),
Solovyov (Solovyov 2001) and others. Technologies of schoolchildren’s spiritual health
formation were investigated by Zahriichuk (2006), Kozak (2008), Kobiakov (2006),
Melnyk (Melnyk 2005), Svyrydenko (2007); psychological health – by Chebykin
(1987), Antypenko (2004), Yevseyeva (2007), Zavgorodnia (2007), Romanovska and
Shportiy (2005); physical one – by Aksionova (2005), Vasylkova (2007), Karpiuk (2008),
Tkachenko (2011), Bolotin and Bakayev (2015), Maged et al. (2007) and others.

Research conducted by Aleksieyenko (2006), Bezrukykh (2004), Vasilieva (2004),
Vershinina (2006), Zakopailo (2003), Lisitsyn and Sakhno (1988) indicate on the
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formation of a value-based attitude to their health and environment, high motivation to
healthcare as the most important component of future biology teachers’ readiness to the
healthcare-saving technologies implementation in professional activities.

Historical and pedagogical analysis of the emergence and development of the
concept of “healthcare” in the education realm provided the ground to consider the
concept of “healthcare-saving activity” as a process that contributes to the formation,
strengthening and preservation of students’ health at general secondary educational
institutions.

To understand the specifics of the future biology teachers’ professional pedagog-
ical training, let us consider the essence of the concept of “healthcare-saving tech-
nologies”. Healthcare-saving technologies are the ones that provide the activities of
subjects of educational process in educational institutions in order to solve
healthcare-saving tasks.

Analysis of pedagogical experience in the organizing of children’s health preserva-
tion in the process of learning let to highlight the main areas of healthcare-saving
technologies implementation in the professional activities of future biology teachers:
educational one (aimed at knowledge and information processing skills development,
allowing consciously to choose the actions necessary for healthy behaviour); behav-
ioural one (aimed at the formation of healthcare-saving forms of behaviour); authorized
one (aimed at the formation of children’s own responsible attitude to health); social one
(aimed at ensuring changes in the attitude towards their own health “Make your own
choice!”).

Understanding the “healthcare-saving technologies” term ensures the improvement
of the content and selection of the most effective future biology teachers preparing
forms and methods for the implementation of healthcare-saving technologies in their
professional activities.

Thus, regarding the comprehensive analysis of the basic definitions, conducted
within our study, the readiness of future biology teachers to implement healthcare-
saving technologies in professional activities is considered as psychological and per-
sonal quality of higher pedagogical educational institutions graduates, formed as a
result of a complex, scientifically and methodically-secured process. Its purpose is to
provide students with the appropriate level of professional competence, which prepares
them to the teaching of natural sciences, to the favourable healthcare environment
creation in which students will not only preserve, but also develop their own health,
form a careful attitude towards it.

The problem of future teachers training to the implementation of healthcare-saving
technologies, however, has not been properly resolved until now.

3 Research questions

During the study, we need to answer the following questions:

– What is the basis of teacher’s training for of healthcare-saving technologies
implementation in the professional activity?

– What disciplines are the most important in training students for the implementation
of healthcare-saving technologies in the professional activity?
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– What teaching technologies are the most effective in the process of future educa-
tors’ training for the healthcare-saving technologies implementation in the profes-
sional activity?

– What is the readiness of future teachers to implement the healthcare-saving
technologies in the professional activity?

– What components constitute the readiness of students to implement the healthcare-
saving technologies in the professional activity?

– What is the effectiveness of the healthcare-saving technologies implementation in
the professional activities of future biology?

4 The purpose and objectives

Of the article resides in the development and introduction of the healthcare-saving
technologies in the educational process of higher pedagogical educational institutions
and verify their effectiveness experimentally in the professional activities of future
biology teachers.

5 Methodology

Investigation of the future biology teachers’ readiness to implement healthcare-saving
technologies in the professional activities within the “Biology” course was conducted at
Poltava National Pedagogical University named after V. G. Korolenko and some univer-
sities of Ukraine from 2011 to 2015. The basis of scientific research is the observation as a
systematic purposeful study of the object; questionnaire as the most common method of
obtaining information; comparison analysis as a method for comparing the features
inherent in two or more objects.

The total of 548 students of experimental and control groups were involved in the
experiment.

In the experimental group (EG), the students’ training course was enriched with
healthcare-saving material; innovative teaching technologies were introduced, which
contributed to the formation of healthcare-saving knowledge system based on practical
activities. In the control group (CG), teaching was carried out with a help of traditional
teaching methods.

The evaluation of all the components of students’ readiness in the control and
experimental groups was carried out preliminarily. Between CG and EG students was
also conducted the comparative analysis of the readiness index.

Due to quantitative and qualitative indicators the relative homogeneity of the
students in CG and EG enabled us to provide greater reliability of the research results.
Hence, an important factor at the development stage is the creation of identical starting
conditions for the respondents of both groups.

Introduction of the methodology for future biology teachers’ preparing for the
healthcare-saving technologies implementation was provided by selected strategies.
Healthcare-saving context of the educational process was realized through the
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introduction of technologies of active and interactive forms and methods, based on
effective communication between the subjects of this process, open dialogue and
cooperation between teachers and students.

The conducted pedagogical experiment consisted in the search and introduction of
effective ways of forming the future biology teachers’ readiness for the implementation of
healthcare-saving technologies in the educational process of natural sciences faculties at
higher educational institutions, and revealing the relationship between the implementation
of the developed method and the criteria formation of the given phenomenon (motiva-
tional-value, cognitive-informational, procedural-activity and personal-suggestive one).
For the experiment implementation, the working hypothesis was put forward that the
criteria formation level of future biology teachers’ readiness to the implementation of
healthcare-saving technologies in professional activities depends on the continuous sup-
plementation of the educational courses with a content, forms, methods, means and special
healthcare-saving technologies that will ensure the transformation of the acquired knowl-
edge, skills and abilities of future educators into the readiness for the implementation of
healthcare-saving technologies in professional activities.

The level and index of readiness for the healthcare-saving technologies realization in
the professional activities of control and experimental groups’ students were deter-
mined by the developed methods for assessing the criteria formation of the phenom-
enon under investigation, which was implemented after every stage of the research.

Estimation of the motivational-value criterion formation of future biology teachers’
readiness for the implementation of healthcare-saving technologies was carried out on the
basis of the “Motivation of professional activity”methodology (based on the development
of K. Zamfir in the modification of A. Rean) (Rean 1999; Batarshev et al. 2007). The
assessment of future biology teachers’ readiness to the implementation of healthcare-
saving technologies is based on the index that integrates and characterizes the degree of
students’ competence necessary to provide health care at a general secondary educational
institution.

The calculation is based on the analysis of the students’ response to the question
“The cards for the evaluation of future biology teachers’ competence regarding the
implementation of healthcare-saving technologies in professional activities” (authorial
development). The formation study of procedural-activity criterion was based on the
usage of “The cards for the evaluation of future teachers of biology’ procedural-activity
criterion level of readiness to the implementation of healthcare-saving technologies in
professional activities” Diagnostic card encompasses seven groups of future biology
educators’ skills for the healthcare-saving technologies implementation in professional
activities: namely, gnostic, predictive, evaluation, design, constructive, communicative
and organizational skills. Students evaluated their own level of the implementation
independently. For this reason they marked the corresponding filed of the diagnostic
card. The analysis of the cards data was conducted by converting the marks of students
to the points: for the evaluation of one particular skill, the low level corresponded to
two points, the average one – to four, the high one – to six points. The maximum
number could not exceed 42 points.

The personality-suggestive criterion level estimation is based on the analysis of the
integrated index, which characterized the level of students’ communicative skills
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necessary for the formation of a healthy lifestyle of secondary general educational
institutions’ students. The index was evaluated with a help of the answers analysis to
the O. Leontiev’s questionnaire (modified version) “Diagnosis of pedagogical communi-
cations effectiveness” and the test for the empathy assessment according to the “Diagnosis
of the empathy level” method elaborated by Yusupov (Batarshev et al. 2007).

6 Results

6.1 The diagnostic stage

Regarding the analysis of the students’ healthcare-saving technologies competence
level, the situation is as follows (before the experiment): 10,41% of students believe
that they have full proficiency of healthcare-saving technologies; 68,52% – possess a
certain part of competence, but not sufficient; do not have any competence – 11,74%;
It’s hard to answer – 9,33%.

The revealed data underlines the necessity for a complex implementation of healthcare-
saving technologies in the professional activities of future biology teachers, since only one
in every ten of the interviewed students believes that he has sufficient level of healthcare
competence, and seven out of ten define their level of knowledge as insufficient. An in-
depth study of this issue implies the subjective nature of the knowledge assessment
performed by students, since even among those 10,41% who considered themselves to
have high proficiency of healthcare-saving technologies, 48% of them could not answer
specific questions about the content of these technologies, give examples and conditions
of use.

The analysis of students’ responses to the practical skills of strengthening their own
health condition showed the following results: 54,76% of respondents believe that they
possess these skills; 38,32% – have insufficient level of competence; 1,78% – do not
possess any competence; 5,14% of students found it difficult to answer.

16,21% of the respondents have full competence of individual projects creation for the
formation of students’ healthy lifestyle; 47,54% answered that they have some knowledge
but it is insufficient; 25,47% – do not have any competence; 10,78% of students found it
rather difficult to answer. As a result of the survey, it was found that 41,55% of future
biology teachers believe that they have full competence of smoking prevention, alcohol
and psychotropic substances abuse; insufficient amount of knowledge – 44,84%; do not
have any competence – 8,74%, for 4,87% of respondents it was difficult to give a definite
answer to this question. The results of the survey among teachers showed that 39,88% of
them consider themselves to fully possess all the knowledge necessary for the healthcare-
saving technologies implementation in the professional activities of future biology
teachers; 53,17% have a certain part of competence but it is insufficient, 1,99% of
respondents do not have any knowledge in this realm, 4,96% - found it hard to.

The interactive educational methods play an essential role in the healthcare-saving
technologies implementation of future biology teachers’ professional activity. Survey
results indicate that 47,88% of teachers use interactive methods in the process of natural
sciences disciplines teaching; business and role games are used by 42,15% of
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educators; method of brainstorming – 38,71%; work in small groups – 61,11%;
trainings – 36,14% of the interviewed teachers.

The obtained data reveals that the level of practical use of modern pedagogical
technologies, which is a basic component of healthcare-saving technologies, is lower
than the knowledge of healthcare-saving technologies in general, that implies the fact
that the obtained knowledge does not find practical implementation in the professional
activities of future biology teachers. Thus, the above indicators cannot be regarded as
satisfactory, which underlines the need for methodological improvement regarding the
implementation of healthcare-saving technologies in the professional activities of future
biology teachers within educational institutions.

6.2 The development stage

The pedagogical experiment encompassed the introduction into the educational process
of higher educational pedagogical institutions the system of healthcare-saving technol-
ogies (namely, the technologies of active and interactive forms and methods in the
formation of healthcare-saving knowledge system, technologies of health-context
learning organization, technologies of health-saving projects organization, health port-
folio technology, the usage of information and health technologies, technologies of
students’ independent healthcare-saving work organization, technology of healthcare-
saving critical thinking formation, social healthcare-saving technologies) to ensure the
effectiveness of future biology educators’ readiness to the formation of healthcare-
saving environment at secondary schools. Particularly, multimedia learning technolo-
gies played a significant role in shaping the future teachers’ healthcare-saving compe-
tence, visualizing the learning process (for instance, multimedia lectures). Students also
used electronic textbooks, multimedia presentations, training simulators, communica-
tive programs, videoconferencing as an important source of healthcare knowledge.

Performing of the tasks provided by the program of the pedagogical experiment in
the control and experimental groups allowed the summarized data obtaining on the
basis of which, for the purpose of statistical analysis, the law of readiness levels
distribution for future biology teachers to implement healthcare-saving technologies
was elaborated separately for each criterion: motivational-value, cognitive-information-
al, procedural-activity, person-suggestive criterion in particular. On the basis of the
generalization of the results, high, medium and low levels of future biology teachers’

Table 1 Levels of future biology teachers’ readiness for the implementation of healthcare-saving technologies
in professional activity at the stage of the ascertaining (qualifying) experiment

Levels Control group (%) Experimental group (%)

High – –

Middle 26,03 ± 0,14 23,69 ± 0,13

Low 73,97 ± 0,11 76,31 ± 0,11

Education and Information Technologies (2019) 24:679–691 685



readiness to realize healthcare-saving technologies in the professional activity were
determined. The results can be observed in Table 1.

The results of the study indicate that low level of future biology educators’ to the
implementation of healthcare-saving technologies in professional activities (control
group – 73,97 ± 0,11 and experimental group – 76,31 ± 0,11).

According to the results of the experiment, obtained during the study of future
biology teachers’ readiness level for the implementation of healthcare-saving technol-
ogies in professional activities, one can conclude that the experimental group students
have a high level of motivation-value criterion (80,9%) and a personality-suggestive
criterion (81,5%) respectively, the middle level is observed in the formation of the
procedural-activity criterion (79,52%) and cognitive-informational one (79,38%); in the
control group index of the readiness of future biology teachers to implement healthcare-
saving technologies is smaller: the average level is observed in the motivational-value
criterion (60,69%), cognitive-informational one (61,05%), activity one(62,15%), and
personality-suggestive one (60,78%).

The difference between the levels of motivation-value, cognitive-informational,
procedural-activity and personality-suggestive criteria of future biology teachers’ read-
iness to the healthcare-saving technologies implementation in the professional activities
of the experimental and control groups requires verification of validity, which is carried
out with a help of K. Pearson calculating criterion.

For a comparative assessment of the effectiveness of the process of forming the
readiness of future biology teachers to implement healthcare-saving technologies in
their professional activities, the results obtained during the ascertaining and forming
(molding) experiments, as shown in Table 2. were summarized.

As a result of the introduction of the educational-methodical course “Healthcare-
saving technologies in the professional activity of future teachers of biology” into the
educational process of natural sciences faculties of higher educational pedagogical
establishments and ensuring the continuity of the forming process of the future biology
teachers’ readiness to implement healthcare-saving technologies, 80,0% of students

Table 2 Dynamics of future biology teachers’ readiness levels for the implementation of healthcare-saving
technologies in professional activities (for each criterion)

Criterion Group Ascertaining experiment Forming experiment

Motivation-value КG 43,78 60,58

ЕG 43,88 78,44

Cognitive-informational КG 43,78 60,36

ЕG 44,04 80,00

Procedural-activity КG 43,91 62,13

ЕG 43,68 77,92

Personality-suggestive КG 43,73 61,47

ЕG 43,80 81,24
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involved in the experiment reached a high level of the cognitive-information criterion,
81,24% – high level of personality-suggestive criterion. 78,44% of experimental group
students according to the motivational-value criterion and 77,92% according to the
procedural-activity criteria have achieved the high level of readiness to the implemen-
tation of healthcare-saving technologies in professional activities.

After the conducting of the experiment, the index of readiness to introduce the
healthcare-saving technologies in the professional activity of the control and experi-
mental groups students according to the motivational-value, cognitive-informational,
procedural-activity, and person-suggestive criteria were practically identical. On the
basis of the summarized results of the pedagogical experiment high, medium and low
levels were determined. The results are shown in Table 3.

The analysis of the Table above showed that students of the experimental group
showed higher index of the readiness to implement healthcare-saving technologies in
their professional activities than the control group students. Thus, the high level of
future biology teachers’ readiness of in the experimental group went up by 17,47%;
average – up by 29,31%; the low went down by 53,22% after the forming experiment.
In control groups the high level of formation increased to 3.41%; the average was down
to 28,15%, the low dropped to 68,44%.

Using the given data, we will construct a tabular (Table 4) and graphical (Fig. 1)
representation of the criteria formation dynamics for the readiness of future biology
teachers to implement healthcare-saving technologies in their professional activities.
Analysis of the graph showed that before the experiment, the levels of the motivational-

Table 3 Levels of future biology teachers’ readiness for the implementation of healthcare-saving technologies
in professional activities at the of the forming (molding) experiment

Levels of formation Control group (%) Experimental group (%)

High 3,41 ± 0,35 17,47 ± 0,05

Middle 28,15 ± 0,44 29,31 ± 0,08

Low 68,44 ± 0,28 53,22 ± 0,12

Table 4 Dynamics of future biology teachers’ readiness levels for the implementation of healthcare-saving
technologies in professional activities

Levels of
formation

Ascertaining
experiment

Forming
experiment

Increase Ascertaining
experiment

Forming
experiment

Increase

Control group (%) Experimental group (%)

High 3,41% 3,41% 17,47% 17,47%

Middle 26,03% 28,15% 2,12% 23,69% 29,31% 5,62%

Low 73,97% 68,44% −5,53% 76,31% 53,22% −23,09%
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value, cognitive-informational, procedural-activity, personality-suggestive criteria of
readiness to the implementation of healthcare-saving technologies in the professional
activities of the experimental and control groups were almost identical, but at the stage
of the forming experiment, the difference between the readiness levels of the both
groups students became apparent.

The readiness for the implementation of healthcare-saving technologies in the
professional activity of the control group students changed with a slight variation
whereas in the experimental group its level significantly outnumbers the previous one.

The results of the conducted pedagogical experiment showed a positive dynamics in
the formation of the readiness of future biology teachers to implement healthcare-
saving technologies in professional activities, which was provided by the improvement
of the educational process of universities through the introduction of the educational
and methodological complex “Healthcare-saving technologies in the professional ac-
tivities of future biology teachers” and ensuring the continuity of the future biology
teachers’ readiness forming process on the basis of special healthcare-saving technol-
ogies introduction.

7 Conclusion

Thus, the effectiveness of the implementation of healthcare-saving technologies in the
professional activity reveals itself in the fact that students of the experimental group
showed higher readiness index than the ones of the control group. The results of the study
indicate a positive dynamics of the experimental groups’ students, which confirms the
effectiveness of the proposed experimental innovations.

The article does not cover the entire set of issues and does not encompass all aspects
of improving the efficiency of the healthcare-saving technologies implementation in the

Fig. 1 Dynamics of future biology teachers’ readiness levels for the implementation of healthcare-saving
technologies in professional activities
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future biology teachers’ professional activities. Prospects for further scientific research
can be observed in the expansion of the practical focus of healthcare activity biology of
teachers in secondary schools and improving the training of teachers to implement
healthcare-saving technologies in the system of postgraduate education.
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