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Abstract. One of the main challenges of today is to increase the resilience of individuals to
stressful environmental factors and preserve the quality of life and efficiency. Hardiness is a
psychological phenomenon, the essence of which is a productive way out of the crisis towards
personal growth. Taking into account the effectiveness of information and technological
progress, the issue of internalization of AR-technologies in the process of training a
competitive, viable specialist who is able to mobilize and self-realize internal potential
resources is vital. The scientific article analyzes the possibilities of using innovative AR-
technologies in the process of developing the hardiness of the future specialist on the basis of
the implementation of competence and subject-personal approach to the introduction of AR-
technologies in the educational process in the system of higher education. The article describes
the experience of integrated implementation of elements of augmented reality in the program
of development of hardiness - Hardiness Enhancing Lifestyle Program based on the concept of
BYOD. According to the results of the obtained empirical data the efficiency of using
innovative AR-technologies in the structure of mobile applications in the process of
development of the components of hardiness of the personality of the future specialist is
proved. Prospect for further research is the development of a methodology for integrated
implementation of AR-technologies in the practice of higher education in order to optimize the
training of future professionals.

1. Introduction

Unrestrained social and economic as well as informational and technological development of society
increasingly requires the ability to take advantage not only of adaptive potential, but also of reserve
regulatory resources from each of us. Modern pandemic conditions of the society existence, the
growing role of remote interaction of the subjects of labour pose more and more challenges to man as
a subject of his own life. The subjective qualities of the personality that determine its hardiness are
increasingly valued. Studies show that vitality and hardiness interact with activity, a person's ability to
make independent decisions, professional and academic success, faith in his own strength, ability to
cope with difficulties, stressful situations, maintain his health and psychological well-being. An
integral feature of the current situation is the process of globalization, which affected all spheres of
public life and the higher education system. Global transformations of all aspects of society and the
higher education system lead to increased demands on individual resources [1]. To meet the
requirements of innovative social development, it is necessary to have certain personal attitudes,
qualities and values that would allow full participation in innovation processes - high potential for
self-realization, resilience to frustration, the ability to turn problem situations into positive
experiences, willingness to change patterned behavioral stereotypes, tolerance for uncertainty,
developed motivation for self-improvement and innovation, etc.



Current trends in the digitalization of education and the transformation of the competency approach
involve the active implementation of innovative information and communication strategy for higher
education. The corresponding innovative strategy determines not only the search for adaptive,
resourceful IT technologies, but also the development of new competencies of modern specialists [2].
One of the key competencies of a modern specialist is the ability to implement hardiness as the ability
of the subject to find a degree of compliance with existing conditions, determines a person's protection
from various threatening influences associated with human perceptions of his ability to implement
successfully the behavior necessary to achieve expected results, to overcome the negative effects of
the environment and realize the potential of man in a competitive space [3]. The impact of pandemic
trends on the process of self-realization and training of future professionals has led to a global
reorientation from the "subject-subject” relationship to the realization of the ternary process space
"subject - information environment - subject". The field of higher education actively uses the advanced
achievements of scientific and technological progress in many areas of human activity and, in
particular, the achievements of information technology, proving the feasibility of their use in the
educational process. The digital revolution, which has spawned smart connected devices and explosive
data growth, is boosting productivity and opening up opportunities for higher education. Today, the
future specialist is not limited by the lack of information, but the complexity of its understanding and
application - in other words, we need a new type of interface. The most promising solution is
augmented reality [4]. Accordingly, taking into account the spread of augmented reality technologies
and changes in the competency approach in the process of training future professionals, the issue of
internalization of AR technologies in the process of training a competitive, hardiness specialist capable
of mobilizing and self-realization of internal potential resources is vital.

The purpose of our interdisciplinary study is to determine the functional impact of AR-technologies
on the proprium of hardiness of the future specialist in the training process.

2. Literature review

Analyzing the hardiness as an integrative phenomenon, it is necessary to pay attention to its various
aspects and manifestations, the structural components of this phenomenon. Based on the definition of
the diversity of life as well as various manifestations of such a quality as resilience, we can talk about
the multifaceted phenomenon of hardiness. Applied research has identified a personal construct of
"hardiness”, which characterizes the degree of individual ability to withstand a stressful situation,
maintaining internal balance without reducing the success of the activity [5].

Studies by S. Maddi and S. Kobasa have shown that hardiness is a personal characteristic that is a
general measure of a person's mental health and reflects three life attitudes: involvement, confidence
in the ability to control events, and willingness to take risks [6]. In addition to these attitudes,
"hardiness” includes such core values as cooperation, trust and creativity. A high level of hardiness
contributes to the assessment of events as less traumatic and successful coping with stress. Indicators
of hardiness are a set of characteristic features, according to which we can conclude about the
development of this personality trait [7]. The authors include genetic predispositions, immune system
parameters and neuroendocrine response to stress (C.L. Dolbier, R.R. Cocke, J.A. Leiferman, A.M.
Sandvik, S.W. Hystad, T.M. Phillips, J.F. Thayer, B.H. Johnsen), strength and speed of response of the
sympathetic nervous system on stress (S.C. Kobasa, S.R. Maddi, M.C. Puccetti), cardiovascular
reactivity in response to stress (R.J. Contrada) [8]. The individual psychological (social and
psychological) indicators of hardiness should be identified and grouped as follows: cognitive (locus of
control, critical thinking and creativity, optimal response to criticism; divergent thinking, predictive
abilities, search activity, effective assessment of the situation, its perception as a challenge, rather than
threats), emotional and volitional (stress resistance, purposefulness, emotional stability, ways of
emotional self-regulation), behavioral indicators (effective behavior patterns, constructive coping
strategies, coping style, task-oriented rather than emotional experience, readiness for action, social
communication skills such as active listening, confident demandingness, flexibility and independence



in decision-making (R. Delahaij, A.W.K. Gaillard, S. Maddi) [9]. Most researchers of hardiness agree
that this phenomenon embodies in addition to psychophysiological, individual, social and
psychological indicators, certain characteristics of personal and semantic level, level of values and
motivation. A hardiness personality is characterized by a positive outlook, increased subjective
assessment of quality of life, the search for meaning as the leading goal of life, and the search for
meaning in a given situation, a high level of awareness of his own interests, values and meanings [10].
An important factor in the development of human hardiness is the ability to have his own personal
potential (Kobasa, Maddi & Kahn) [11].

Based on the research of V.Ndlovu and N. Ferreira about the actualization of the development of
psychological resilience as a dominant component of professional adaptation, the question of finding
adaptive and innovative ways to develop the hardiness of the individual is quite relevant [12].

In the context of digitalization and informatization of the modern cultural and sensory environment,
the priority is to find ways to use augmented reality technologies in the process of professional and
personal development of the future specialist [13].

Analyzing the work of foreign authors on the introduction of AR technologies in the educational
environment (Kaiser R., Schatsky D., etc.) it should be noted that the growing popularity of
augmented reality technology and interest in it, at the moment, is due to researches that justifies the
prospects for use augmented reality technologies by expanding the production sphere and creating
completely new areas and opportunities for education [14]. Among the main arguments are: the ability
to design thematic databases with visualized data, capable of working with different operating systems
and devices; the emergence of crowd sourcing platforms for the creation of augmented reality content
by users, the creation of new computer systems.

A significant number of modern researchers (R. Cipresso, I.A.C. Giglioli, H.-K. Wu, H.-Y. Chang)
[15] pay special attention to the integrative processes of introduction of AR technologies in the system
of higher education. Scientists study the process of introducing innovations in virtual development,
augmented reality in the psychological and pedagogical structure of training future professionals, the
formation of professionally important qualities, professional competencies. Lopez, Cuji, Abasolo and
Sailema [16] analyze the degree of technological acceptance of educational contents enriched with
Augmented Reality (AR) by university students, mainly if these contents have been designed by some
students to others. Researchers have scientifically substantiated the relevance of implementing the
Technological Acceptance Model (TAM) using Augmented Reality in University Learning Scenarios
[16]. Especially innovative in the coaxial realities, according to N. Wu, H.-Y Chang, M. Bower, S.
Howe [17], is the integrated combination of traditional pedagogical technologies and models with
innovative technologies of augmented reality, in order to optimize educational activities and increase
the effectiveness of research activity of students.

Analyzing the scientific trends of the introduction of AR technologies in the process of training and
formation of hardiness and stress resistance of the individual, it is necessary to pay attention to the
research of S. Botella, R.M. Bafos and H.Villa [18]. Scientists have substantiated the effectiveness of
the use of virtual and augmented reality in the process of correction and treatment of claustrophobic
phobia, proposed a technology for the development of stress and hardiness of the individual. In turn, S.
Bouchard, F., Bernier [19] and others emphasize the effectiveness of the use of feedback,
technological video games with augmented reality in the formation of stress resistance and the
development of a constructive coping strategy of behavior in a stressful situation.

According to the analysis of existing scientific and practical developments on the introduction of
AR technologies in the competency and subject-integrated approach to training future professionals, in
the existing digitalized realities of higher education the issue of studying the applied impact of
augmented reality technologies on the development of professional competencies, on the example of
vitality [20].

3. Empirical introduction of AR-technologies in the process of development of hardiness of
future specialists in the conditions of modern higher school



The interdisciplinary research was conducted as part of research work that was carried out at the
expense of the general fund of the state budget: "Adaptive system for individualization and
personalization of professional training of future specialists in blended learning" - the state registration
number: 0120U101970. This study was conducted within the scope of joint research work of teachers
and students (future psychologists and computer scientists). Methods used in the research process are:
method of analysis of theoretical sources, studying of advanced psychological and pedagogical
experience of foreign and local scientists on the implementation of competency and personality-
oriented approach in the educational process in the system of higher education, development of
hardiness in training, generalization of the conceptual issues of the research; design and modeling of
technological and empirical construct of introduction of AR technologies in the process of
development of hardiness of future specialists.

The theoretical construct of our study is the analysis of priority opportunities and mechanisms for
the usage of AR technologies in the process of developing the hardiness of the future specialist in the
system of higher education. AR-applications are used to combine a wide range of virtual learning
resources with the real environment, thus improving the opportunities for internalization of theoretical
and practical experience, influencing the personal and professional resources of future professionals.
Augmented reality is a technology that allows computer programs to create and identify a virtual layer
of information with any marker or object in the real physical world [21]. The role of the marker can be
played by any graphic visual object, to which virtual objects of different formats can be added using
special software. In their study, scientists at Strandford University (Bailenson, H. Jun, M.R. Miller)
[22] found that the simulation of experience in augmented reality directly affects human behavior in
the real world. In the study, the authors came to the idea that augmented reality technology can change
the way you behave: how you walk, how you turn your head, how you approach a problem, how you
communicate with other people. It is interesting to note, however, that the augmented reality scheme
of coping strategy of human behavior remains even after the end of the session in augmented reality.
Accordingly, the created effects and auras in augmented reality affect the neural connections in the
human brain and are projected onto consciousness, which allows a person to feel and perceive objects
in augmented reality as close as possible to real ones [23]. AR-technology has the following
psychological and pedagogical advantages in the development of sustainable coping strategies for the
behavior of future professionals [24]:

1. Accessibility. AR can make education more accessible and mobile. AR does not require special
equipment; learning resource using AR is implemented using such available to most target audience
technology tools as a tablet or smart phone.

2. Involvement. Learning with the use of AR is personality-oriented, it allows to realize individual
abilities. Interactive, "playful” learning with the use of AR motivates students, increases their interest
in self-development and finding resource opportunities for self-realization.

3. Cooperation. Students' learning activities and their ability to learn are formed, including through
participation in joint groups and communities. AR'’s extensive interactive activities encourage students
to work together, develop soft-skills, resilience to frustration and choose constructive behavioral
strategies in stressful professional situations.

4. Interactivity. AR creates a multidimensional space for self-expression, allows individuals to
explore the world and their own potential in an interactive way. Students achieve the best results in
learning through visualization and full immersion in certain cases, which allow in the closest to the
reality situation to analyze and choose the appropriate behavioral strategy. Thus, the use of AR
provides an opportunity to develop professionally important qualities and develops the ability to be
resilient and competitive in a changing world.

5. Integrity. AR-technology opens up new opportunities for learning theory and training practical
skills. The practical combination of virtual and real experience enriches the personality-oriented
activities of students. The display of the simulated space and the effect of one's own participation in
virtual events make AR-technology a relevant psychological and pedagogical tool, universal for all
age groups and at all levels of education. AR has the potential to make the process of internalizing



theoretical and practical life and professional competencies more effective, as it promotes the
integration of knowledge with reality.

Currently, there is a sufficient number of platforms (AR-libraries) designed to create AR-
applications. Among them are such as Vuforia, ARToolKit, Kudan, Catchoom, Augment, HP Reveal,
WikiTude, LayAR, Blippar, EON Reality, InfinityAR and others. Let us consider the functionality of
some of them and evaluate the feasibility of their usage in the development of hardiness of the future
specialist [25].

The most common application is Qualcomm's Vuforia, which has paid and free versions and
provides developers with a wide range of tools for creating augmented reality objects. Vuforia's
functionality allows not only scanning several real 2D and 3D objects at the same time, but also to
identify them, as well as play additional elements through a set of specifications and view a virtual
display of the desired object, which may even be out of sight. When recognizing objects, the
application allows you to use data stored on a mobile device or in cloud storage. Thus, this platform
provides opportunities for individual personality-oriented approach in the process of developing
hardiness, because it is the individual who can independently regulate the time and place of using
certain markers. A set of open source ARToolKit software libraries allows you to get an augmented
reality interface by tracking camera pre-known markers of objects, their subsequent recognition and
playback in 3D with a mobile device. ARToolKit supports a large number of operating systems, free
software environments, implementations for each of which are available on all platforms. Thus, the
accessibility and mobility of the program using expands the possibilities of its implementation within
the competence approach in training future professionals. The HP Reveal platform, being an updated
version of the AR-library Aurasma, combines AR (Augmented Reality) and IoT (Internet of Things)
technologies. The principle of HP Reveal is similar to the widely used technology for recognizing QR
codes. Using the camera of a mobile device, GPS, Bluetooth, Wi-Fi, accelerometer and gyroscope, the
application identifies various objects from the surrounding space [26]. Then, with the help of visual
interactivity, files of various formats (graphics, audio, video, etc.) are superimposed on these objects
and the received objects, called auras, are transferred to the screen of the mobile device. The wide-
ranging use of the updated platform allows bringing objects and forms as close as possible to reality,
which can be combined into thematic cases and form sustainable personal qualities [27]. Analyzing
the possibilities of using AR-libraries in the process of modernization of the educational space of
higher education, special attention should be paid to the technological principles of using AR
technologies in the implementation of competence approach and development of professionally
important personality traits, for example (Table 1).

Table 1. Technological possibilities of using AR technologies in the process of developing the
hardiness of the future specialist

Subtechnology | Example Solution description Components of personal
hardiness

Graphic  output | Augmented With the help of computer | The use of helmets, glasses

technologies reality helmet | vision technology, self-inclusive | and an augmented reality

Augmented and compact devices with built- | optical system allow to

reality glasses | in sensors and cameras allow to | implement situational,

analyze the space around the | personality-oriented  cases
user, to form a map of space for | that affect the development
orientation in it. Most glasses | of hardiness personality
are equipped with voice and | structures:

movement recognition, they can | - cognitive structure
be controlled without using your | (creativity, divergence of
hands. Images are projected on | thinking, prognostic

spectacle lenses or special mini- | abilities);




displays, there is no need for
additional labels to generate
content. There are binocular
(Hololens,
DAQRISmartGlasses, Meta 2)
and monocular (GoogleGlass,
Vuzix M3000) models of glasses
and helmets.

Augmented
reality system -
an optical
element

Optical system for creating
holograms. Can be used as a
basic element of an augmented
reality helmet, i.e. the creation
of holograms.

- emotional and volitional
structure (stress resistance,
emotional self-regulation);

- behavioral structure
(readiness to solve
professionally important
tasks, flexibility of behavior,
tolerance to uncertainty

Motion  capture
and
photogrammetry
technologies

3divi  gesture
recognition
system

Hardware platform for
developing interactive
applications based on body
tracking and face recognition
TVico and SDK for gesture and
face recognition (Nuitrack). This
is a solution for tracking the
position of the body at 19 points
and gesture recognition, which
provides the capabilities of the
Natural User Interface (NUI) for
Android, Windows and Linux
operating systems.

TauTracker

Gloves. Motion capture
technology for virtual and
augmented reality applications,
3D simulators, providing the
user with the best immersion
due to high accuracy of capture
and the absence of restrictions
associated with shading tracked
objects and accumulated error.
TAU tracker is created on the
basis of its own magnetic
inertial technology, with sensors
located on the human body to
transmit the coordinates of
various parts of his body in a
virtual reality system. This
avoids using cameras, solving
the problem of blind spots and
cumulative error (in inertial
tracking systems) and ensures
maximum immersion of the user
in virtual reality.

Ntech Lab

A set of high-precision
photogrammetric algorithms
based on flat video streams.

These technologies help to
improve the physical and
mental health of the future
specialist, successful
adaptation ~ in  stressful
situations with the level of
transadaptation  associated
with self-determination and
self-realization of  the
individual. The use of these
hardware platforms  with
augmented reality allow to
implement the principles of
physiological and
psychological feedback,
which stimulates the
manifestation of the insight
effect, introspection and the
formation of constructive
resilient coping strategies of
behavior




Algorithms provide verification
of persons, identification of
persons, determination of age
and sex, recognition  of
emotions. Based on algorithm
data, the following products
have been created: FindFace
Enterprise Server SDK
(platform for face recognition
based on client scripts)

The Psycho

Outside-in tracking and tactile
feedback system to ensure high
simulation reliability.

Vision Labs

LUNA SDK Enterprise is a face
recognition and analysis system
that provides efficient and
accurate processing in images
and video streams, and can run
on a variety of operating
systems and platforms. LUNA
SDK Enterprise consists of
several modules, each of which
solves certain tasks. FaceEngine
is a module that contains basic
functions and algorithms for
face detection and retrieval of
descriptors; LivenessEngine is a
module  that  allows to
distinguish the face of a real
person from an image or video;
TrackEngine is a module for
tracking faces and choosing the
best frame from the stream.

Applied
technologies for
education

ISP Platform

Platform  solution for the
creation and implementation of
hard and soft skills simulators
with the functionality of network
interaction, behavioral data
analytics, language recognition
and analysis, object libraries,
etc.

hrvr.Academy
Platform

A platform solution for learning
with the help of interactive
simulations in virtual reality. A
full-fledged ecosystem has been
created, consisting of modular
educational  simulations  in
virtual reality with an Al system
for providing feedback on
learning outcomes and a web
portal with standard LMS

An  important  cognitive
component of the hardiness
of the individual is the
developed prognostic
abilities and critical thinking.
These platforms and
simulators  provide an
opportunity to train practical
professionally important
skills and internalize
theoretical knowledge and
practical experience. This
allows to form a set of
resilient behavioral markers
that increase the
opportunities for effective
professional self-realization
of future professionals, for




functions.
scripts.

Ability to adapt

PraxisVR

Training simulators and
simulators in virtual reality for
hard and soft skills)

X-Reality
Conference
room

Virtual reality training
simulators and simulators for
hard and soft skills. Virtual
space interaction system with
motion recognition, user
gestures when using widely
available VR equipment and
visual space reproduction of
behavior and reactions in a
multi-user network mode. Users
see each other, interact with
each other through XR-avatars
(projections of a real person)
and reproduce the user's face on
the uploaded photo in 3D.

Luden.io

A platform  for  creating
interactive VR visualizations to
promote knowledge to the
general consumer. In the game
form in VR-format, certain
knowledge is conveyed to the
target audience, stimulating the
continuation of the process of
learning through the positive
emotional coloring of the
process.

UniVRsity
Platform

A platform for creating online
courses using VR [/ AR
technologies, which allows the
user to assemble a training
course with VR / AR elements
without special programming
skills. The platform is open,
contains script designers, is
implemented within the digital
project "Virtual University 4.0".

example:

- Ability to solve complex
specialized problems and
practical problems

- Ability to apply knowledge
in practical situations

- Knowledge and
understanding of the subject
area and understanding of
professional activity,
readiness to take
responsibility for decisions
within professional activity

- Skills in using information
and communication
technologies.

- Ability to make informed
decisions, analyze activities

- Ability to generate new
ideas, to make non-standard
solutions in problem
situations (creativity)

- Interpersonal skills, ability
to tolerant behavior

- Ability to analyze and

systematize  the  results
obtained, to formulate
reasoned structured
conclusions and
recommendations, to inform
about the results and

recommendations provided

- Ability for personal and
professional self-
improvement, learning and
self-development

- Ability to apply methods of

emotional and  cognitive
regulation of the
psychological state and
activity

Software and hardware for working with three-dimensional images to create training VR / AR-
lessons for trainers EON Reality and software for creating educational kits Virtalis are the examples of
platforms for AR simulators. The platforms for creating educational AR-content are Amazon
Sumerian, BrivoVR, Engage, Visible, The AVR Platform from EON Reality (consists of three
separate products - Creator AVR, Virtual trainer and AR Assist), SecondLife, VRLively, Vrchat and
High Fidelity. Marketplaces for educational AR content are Zspace and Hologate [28]. In the
professional and educational segment, the introduction of these technologies in terms of creating
accessible tools for users and supplementing with interactive visual AR-content can increase learning




efficiency, provide continuing professional education, implement a healthy approach, the formation of
hardiness as a dominant component of future professionalism.

The ways of applying augmented reality technologies in education are reflected in the methodology
of MARE (Mobile Augmented Reality Education) [29]. The proposed MARE structure consists of
three hierarchical layers: basis, functions and results. It is based on the analysis of different ways of
learning from theoretical knowledge to the development of practical skills. Whatever the theory of
learning is adopted in an educational institution, for example, associative and reflexive theory of
learning or the theory of problem-based learning, the main criterion for acquiring knowledge is
application in practice for high school. The functional level depends on the individual approach and
actions of the learner and his interaction with educational resources.
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Fig. 1 Scheme of implementation of competence and subject-personal approach to the introduction of
AR technologies in the educational process in the system of higher education (the basis of the MARE
methodology)

As can be seen from the above diagram (Figure 1), the fields of augmented reality (AR)
technologies include primarily educational resources. These resources and their combination, which
comprise the educational environment, are designed to fill the gaps between the required competencies
and learning outcomes and contribute to the internalization of theoretical and practical experience on
the path to professional suitability and competitiveness. In the corresponding scheme AR technologies
act as an interiorizing link, which provides an opportunity to bring the theoretical and practice-
oriented construct of professional training to the realities of life, which affects the development of
hardiness of the individual [30]. Focusing on this model of complex integration of AR technologies in
the process of professional training and development of hardiness of future specialists (psychologists),
an interdisciplinary study was implemented on the basis of Bohdan Khmelnytsky Melitopol State
Pedagogical University. The purpose of the study is to investigate the constructive use of AR
technologies in the process of developing the hardiness of the individual, as the dominant construct of
the professional and personal component of training future professionals. The study was conducted
with future psychologists. The total number of the sample is 70 people; the sample is randomized,
formed on the principle of stratification. The corresponding research consisted of ascertaining and
forming stages. As part of the ascertaining stage, a diagnostic survey was conducted using the Google
form. Respondents in the online mode had to pass the test of hardiness by S. Maddi (adaptation of D.
Leontiev, O. Rasskazova, 2006) [31].



The formative stage of the research was implemented within the scientific and practical online
course "Modern practice-oriented technologies in education”, which includes a module "Innovative
ICT in psychology: the experience of implementing augmented and virtual reality in psychological
practice”. As part of the formative research on the basis of the online course, an integrative
combination of the standardized Hardiness Enhancing Lifestyle Program (HELP) [32] and the
augmented reality construct was implemented. Considering hardiness as a key personal variable that
mediates the impact of stressors on physical and mental health, as well as the success of the individual,
it can be formed in the process of mastering the profession, stimulating independence, voluntary
activity, responsibility, teaching future professionals to manage their emotions , behavior and ability to
mobilize in difficult life situations. The corresponding program also included elements of development
of the general stress resistance of the person, methodologically presented in the form of five-R models
(R. Ulrich, R. Simons, B. Losito): Recognition - understanding of the possible reasons and sources of
stress; Relationships - identification of the sources of support and people who can come to the rescue;
Removal - elimination of stressors and their management; Relaxation - the use of relaxation
techniques (breathing exercises, meditation, massage, imagination); Re-engagement - repetition of
immersion in stress by desensitization [33]. The program to increase the resilience of the individual
was divided into appropriate blocks, which are presented in Fig. 2.

ability to assess life changes as less stressful, the development of
volitional self-regulation

|formation of motivation for transformational mastery

increasing responsibility for one's own health and psychological
well-being

focus on seeking social support and development of self-
confidence

development of professional competence by
theoretical knowledge into practical experience

internalizing

Fig. 2 Features of the Hardiness Enhancing Lifestyle Program, HELP

In our study, we emphasize the unity of traditional training technologies and innovative AR
technologies. The peculiarity of the scientific and practical online course is not only individual and
group psychological support in the implementation of the Hardiness Enhancing Lifestyle Program,
HELP using Zoom, Google Meet, Skype platforms, but also the inclusion of mobile learning elements
using augmented reality technology:

- creation and application of QR-codes as hyperlinks for navigation on them by means of mobile
devices;

- creating auras of images that connect a static image with video with a help of free installed
augmented reality program on a mobile device;

- use of interactive 3D-markers for educational purposes by independently adding subject content
to the already developed content;

- creating and conducting online surveys to update knowledge, consolidate the studied material,
check the level of assimilation of material, reflection without the use of special equipment with
remotes (only a gadget with an augmented reality application, a computer with Internet access and a
projector) [34]. These elements are used to deepen the study of material, visualization of objects,
increase individualization and interactivity of the Hardiness Enhancing Lifestyle Program, HELP.



According to the implemented BYOD concept ("Bring Your Own Device"), when organizing
classes with the help of mobile learning technology, respondents can use their own gadgets with the
necessary software installed [35]. The organization of classes with the use of mobile learning
technology with elements of augmented reality can be carried out both individually and in groups. The
choice of the appropriate concept is justified by the possibilities of individual, personality-oriented
approach, the availability of implementation.

According to S. Maddi's three-component model of hardiness, we analyzed the possibilities of
using ergonomic and accessible Google Play content with elements of augmented reality.

Commitment

NeuroNation —
exercises for the
brain

NeuroNation brain training is an endless improvement of achievements:
- Improve memory

- Increase concentration

- Increase intelligence, concentration and attention

- Development of logical thinking

Features:

- 27 interesting exercises and personalized courses

- Detailed report on the strengths and weaknesses of the respondent

- Personalized training based on the latest scientific discoveries

- Comparative analysis with a certain age group and interpretation of
individual successes

Diaries of Therapy
Sintylapse

At the moment, the application contains 4 diaries with elements of additional
reality. The Diary of Wishes will help to find more joy every day, with the
Diary of Fears you can realize the insignificance of fears of change, the Diary
of Emotions will help to get rid of negative thoughts and fix positive moments
from life, and using the Diary of Thanksgiving you can find truly pleasant
things in your life.

AR
ARLOOPA
Augmented
Virtual
Apps

Inc.
and
Reality

The application focused on generating augmented reality elements. Leader in
the augmented reality revolution with 3 main AR functions, marker-based
scanning, marker-free tracking. The application uses a yang learning resource.

Diarize

Motivational diary with elements of augmented reality is a tool for the
development of inner motivation, goal setting, values and self-development.
The application includes:

1. Diary of success. Based on these parameters, the application calculates the
effort and displays personal performance in the form of graphs. The diary gives
significant motivation to maintain and improve the pace of self-development,
lifts the mood and self-esteem, reminds of priorities.

2. Plan. Now planning is much easier and faster, thanks to the new
methodology "Spontaneous planning”. Achieve what you want without
burdening yourself with tight deadlines and other horrors of time management.
3. Habits. Connect a new habit to the priority areas of life, thanks to this
application.

4. Balance wheel. Estimate the current situation using a pie chart. After the
assessment you will be able to get recommendations based on used
methodology. The diary will tell you what you need to do and what to pay
attention to become happier. By reevaluating your life in the future, you will be
able to see progress clearly.
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5. Statistics of activity and progress. It will reflect your efficiency in
achievements and spheres of life in detail. Statistics are simple and informative.
Thanks to this, looking at the current results, you will be able to achieve great
results in the future.

6. Challenges

7. Management of spheres of life

8. Management of activity levels

PFScanner Bonus

Online psychodiagnostic service

The mobile application PFScanner Bonus (psychological face scanner) is a
convenient mobile tool that allows you to perform automated
psychodiagnostics of personality on a photo in a couple of seconds. By
downloading and installing PFScanner Bonus on your mobile device, you will
be able to get objective information about your individual psychological
characteristics. Periodic use of PFScanner Bonus makes it possible to track the
dynamics of positive or negative changes, adjust tactics of behavior, plan daily
activities, choose the best ways of personal development.

PFScanner Bonus allows you to diagnose the following features:

1. Emotional stability

2. Interaction with the environment

3. Flexibility

4. The pace of behavior

5. Moral normativeness

6. Sociability

7. Adaptation potential

Control

V

NeuroNation Ease:
Mindfulness &

Personal and effective application for emotional self-regulation.
1. Reduction of fatigue and learn how to prevent stress before it occurs.

Meditation 2. Focus on important events.
3. Development of constructive coping strategies of behaviour, psycho-
correctional work with anxiety, worry and panic attacks.
4. Help in preventing depression.
Paint Draw AR In this application, the respondent can draw in 3D space using augmented
Vaytricks reality. This program is aimed not only at drawing. It supports many features:

- promotes the development of self-control and emotional self-regulation;
- acts as an art-therapeutic tool,
- develops spatial thinking and memory.

feel better - Mood
& CBT therapy

The application promotes the development of self-control, self-reflection and
emotional stability. The application is built on the principles of behaviorism,
cognitive and behavioral therapy, contributes to the formation of constructive
goals, the development of positive thinking and personal growth

eQuoo: Emotional
Fitness Game

An exciting game "Choose your adventure”, which increases emotional
readiness and teaches new psychological skills, helping to increase your level of
resilience in real life.

Pocketcoach
Anxiety Helper

Self help for anxiety, stress and panic based on CBT, mindfulness and ACT
(Acceptance and Commitment Therapy). Pocketcoach is a digital coach for more
happiness and less stress. When you feel anxious, about to have a panic attack,
have trouble sleeping or feel restless, Pocketcoach offers scientifically validated
techniques and self-help programs. Just download the Pocketcoach app for free
and step by step, you learn how to be more resilient and less stressed.
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Timia

Timia is the world's number one application for regulating emotions through
behavioral geometry, designed to manage stress, reduce anxiety symptoms and
train memory and attention, based on sensory stimulation and innovative
psychological techniques, the use of geometric shapes, colors , which
contributes to the stabilization of self-esteem and development of resilience.
Timia is an ideal psychological supplement designed for people with little
experience in mental health, but it can also be used by therapists. During the
action in the Timia application, you are first asked to take a personality test,
after which the number of sessions will be determined, an activating image will
be presented, asking you to visualize for 10 seconds the worst scene of the
problem you encountered. Then perform a breathing exercise with geometric
shapes, which helps to regulate the sympathetic system, which was activated
after the visualization of the activating image.

Challenge

Expeditions
AR

Google Education Initiative is an application that allows you to conduct cognitive
virtual tours. Inside there are many different experiences: there are 360-video tours,
there are adventures in VR, there are trips to various objects, such as a meandering
volcano in augmented reality. With the help of the application, a person develops the
belief that everything that happens to him contributes to his development through
knowledge, which is internalized from experience - no matter positive or negative.

CubeAR:
maze 3D &
AR

CubeAR is a maze game, with 3D and AR game modes with new interesting
mechanics. In the application there are 10 different cubes, each with its own unique
texture and the complexity of passing the maze. In the game you need to roll the ball
on all sides, passing from point A to point B. Mazes and each subsequent level is
more difficult than the previous one, which adds interest to the passage of the maze.
Also, CubeAR is an educational puzzle game, it develops logical thinking and
memory. The game promotes self-control and strengthens the skills of constructive
decision-making in changing conditions.

Reality
Hacker VR

Project VisoR is built on the idea of using computational transformations on
augmented reality (AR) and virtual reality (VR) devices to view the world in ways
you never thought possible!

Reality Hacker allows binocular rivalry experiments with all of its computational
lenses, and also gives you the ability to rotate/flip your view of the world along the
XYZ axes (mirror view, upside down, etc). Use retinal rivalry with the color space
permutations to see "impossible colors."

The application promotes creativity and emotional intelligence.

SuperBetter

SuperBetter increases resilience which is the ability to stay strong, motivated and
optimistic even in the face of change and difficult obstacles. Playing SuperBetter
reveals the potential for overcoming difficult situations and achieving the most
important goals.

Fig. 3 Technology for implementing mobile applications with AR technology in the Hardiness
Enhancing Lifestyle Program, HELP

The Hardiness Enhancing Lifestyle Program, HELP with AR technology elements, described in
accordance with S. Maddi's three-component model of hardiness (Fig. 3), includes practice-oriented
cases. Relevant cases affect the cognitive, emotional, volitional and behavioral structural components
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of the personality, which, when integrated, form the resilient potential of the personality of future
professionals.

From January to May 2020, with the help of the MOODLE platform, a scientific-practical online
course "Modern practice-oriented technologies in education” was introduced. This course was first
implemented online as part of the BYOD concept in connection with the pandemic environment of
education. The module "Innovative ICT in psychology: the experience of implementing augmented
and virtual reality in psychological practice” was implemented in the structure of the relevant course.
The corresponding module combined Hardiness Enhancing Lifestyle Program and components of
mobile applications with AR technology (Fig. 3). The course was monitored and feedback was
provided through the MOODLE platform, the ZOOM program. The psychodiagnostic survey was
conducted using the Google form. Respondents were also asked to conduct a self-analysis of the
effectiveness of the Hardiness Enhancing Lifestyle Program with augmented reality elements using the
SafeDiary mobile application.

In order to evaluate the effectiveness of the integrative implementation of the Hardiness Enhancing
Lifestyle Program, HELP using AR technology a repeated diagnostic study was conducted with the
help of Google form. The results of correctional and post-correctional activities are presented in Fig.
4-5,

Invol t 54,2%
nvolvemen 35,59
Control 39,6%
36,2%
Risk acceptance 58,7%
Hardi 50,2%
ardiness 38.2%
0% 10% 20% 30% 40% 50% 60%
Hardiness Risk acceptance Control Involvement
High level 11,60% 17,40% 24,20% 10,30%
= Middle level 50,20% 58,70% 39,60% 54,20%
= Low level 38,20% 23,90% 36,20% 35,50%

Fig. 4 Indicators of the development of the components of the vitality of the individual before the
implementation of the program with elements of augmented reality
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0% 10% 20% 30% 40% 50% 60% 70%
Hardiness Risk acceptance Control Involvement
High level 29,70% 31,60% 39,60% 23,80%
= Middle level 61,20% 60,00% 47,70% 65,20%
= ow level 9,10% 8,40% 12,70% 11,00%

Fig. 5 The dynamics of development of the components of vitality of the individual after the
implementation of the program with elements of augmented reality

After the implementation of the Hardiness Enhancing Lifestyle Program, HELP using AR
technologies, according to the obtained data, a significant increase in the development of components
of hardiness was revealed. To determine the significance of the changes that occurred after the
implementation of the program with elements of AR technology, we used the G-criterion. The G
criterion is intended for establishment of the general direction of shift of the investigated feature. First,
we formulate hypotheses. Ho: the significance of shifts in the typical direction does not exceed the
significance of shifts in the atypical direction. H;: the significance of shifts in the typical direction
exceeds the significance of shifts in the atypical direction.

After the implementation of the program, the absolute number of respondents with a high (29.7%)
and medium (61.2%) level of overall hardiness increased. Also, the results of correlation analysis

revealed that at N =108 typical shift is positive. Negative shifts are 32.

_ [45(p <0,05) G
~ |42(p<0,01) "

Accordingly, Hy is rejected and H; is accepted. Thus, positive changes have been confirmed as a
result of the implementation of the Enhancing Lifestyle Program, HELP with augmented reality
component. The increase in indicators on the scale of "involvement” indicates an increase in
motivation for self-realization, the desire of respondents to self-realization and self-improvement,
constructive use of internal resources and internalization of experience. The dominance of medium
(47.7%) and high (39.6%) levels on the scale of "control™ after the implementation of the Hardiness
Enhancing Lifestyle Program, HELP with elements of AR technology indicates the development of
emotional self-regulation skills, updating the search for ways to influence the results of stress change,
as opposed to falling into a state of helplessness and passivity. The percentage on the scale of "risk

o. - the number of atypical shifts, i.e. G, =32 G,,, <G,

crt.



acceptance™ also increased significantly - medium level (60%), high level (31.6%). Accordingly,
respondents have increased motivation for the process of transformation and mastery of their own
emotional states, based on openness to the new, willingness to act actively in a stressful situation (the
use of resilient coping strategies); strengthening the immune response through mental and physical
mobilization; strengthening responsibility and care for one's own health; search for effective social
support that will contribute to the process of transformation of self-mastery, through the development
of communication skills. Thus, in the process of interdisciplinary research proved the effectiveness of
integrated use of Hardiness Enhancing Lifestyle Program, HELP and AR technologies in the process
of developing the hardiness of the future as a dominant component of effective professional self-
realization.

4. Conclusions and prospects for further research

The analysis of available sources allows us to define hardiness as a system of personal beliefs that
promotes the willingness of the subject to participate in situations of increased complexity, control
them, manage them, be able to perceive even negative events as experience and successfully cope with
them. Based on this, we can talk about the features of a resilient personality as a holistic system of
interaction with the world. A resilient person is a person who has resilient beliefs (involvement,
control, risk), who leads a resilient lifestyle (maintains his physical and mental health), uses resilient
coping to overcome stressful and difficult life situations. The main components of the concept of
hardiness are considered to be strong character, sense of purpose, optimism. Hardiness, based on
individual and personal (natural) properties (extraversion, spontaneity, introversion and anxiety),
which are based on innate features of the nervous system and mediate social activity, is more
manifested in the ability to create personally meaningful meaning of life and reality. Hardiness, as a
characteristic that reflects the ability of the subject to find a degree of compliance with existing
conditions, determines a person's protection from various threatening influences associated with
human perceptions of the ability to successfully implement the behavior necessary to achieve expected
results, overcome negative environmental influences. Psychological phenomena such as optimism,
dispositional hope, integrity of the locus of control, high self-esteem, focus on the present and the
future play an important role in a person's positive assessment of his life and his choice of productive
strategies in crisis situations. As part of the implementation of competency and subject-oriented
approach, in accordance with the concept of BYOD, Hardiness Enhancing Lifestyle Program, HELP
with elements of AR technology was introduced in the scientific and practical online course "Modern
practice-oriented technologies in education”, which includes a module "Innovative ICT in psychology:
experience in implementing augmented and virtual reality in psychological practice . According to
the results of the obtained empirical data the efficiency of using innovative AR technologies in the
structure of mobile applications in the process of development of components of hardiness of the
personality of the future specialist is proved.

Prospect for further research is the analysis of the results of integrated implementation of AR
technologies in the practice of higher education in order to optimize the training of future
professionals of a "new format" who are capable of competitive self-realization in a changing
information transformation.
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